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PREFACE  TO  THE  FIFTH  EDITION. 


This  book,  ofwliicli  the  previous  editions  appenred  in  1888,  1891, 
1897,  ^^^  1902,  was  the  outcome  of  a  strong  belief^  which  I  have  held 
for  many  years,  that  a  work  ort  Operative  Surger\^  which  aimed  at 
being  more  comprehensive  in  scope  and  fuller  in  detail  than  those 
already  published,  would  be  of  service  to  many  who  had  recently  been 
elected  to  hospital  appointments^  and  to  those  who  were  working  for 
the  higher  examinations.  For  tliese,  and  these  only,  not  for  those 
with  a  large  surgical  experience,  this  book  is  intended,  anJ,  as  I  have 
pointed  out  here  and  there,  some  of  the  recommendations  made  apply 
to  those  wlu>  have  not  a  well-appointed  liospital  at  their  back, 

Mr.  Steward  having  been  unable  to  continue  the  help  which  he 
gave  me  in  tlie  foin^th  edition,  I  have  gratefull}^  availed  myself  of 
Mr,  R.  F.  Rowlands*  services  in  the  sections  dealing  with  the  general 
surgery  of  the  abdomen ;  for  these  he  has  made  himself  entirely 
responsible,  Mr,  G.  Bellingham  Smith,  Assistant  Physician  to  the 
Gynajcological  department  at  Guy*s  Hospital,  has  thoroughly  revised 
and  largely  re- written  the  chapters  dealing  with  "  Operations  on  the 
Ovary  and  Uterus"  in  this  and  the  last  edition  ;  Dr.  Dakin  having 
given  this  help  in  the  third. 

Of  the  199  illustrations  in  the  first  edition  the  majority  were  made 
by  Mr*  C.  W,  Hogarth,  For  most  of  those  which  have  since  beer 
added  I  am  indebted,  tlirough  M.  Masson,  the  publisher,  to  Prof. 
Farabeuf  s  Precis  de  Mannel  Operatoire ;  through  Herren  Lipsius  and 
Tischer,  of  Kiel,  to  Prof.  Esmarcli's  and  Dr,  Kowalzig's  Chirurgische 
Technik ;  to  Dr,  Schrieder,  Dr,  H,  Tilley,  Mr.  J.  Hutchinson,  junr., 
Messrs,  Watson  Cheyue,  C.B,,  Burghard,  and  W.  A*  Lane,  Dr. 
M.  R.  Richardson,  Mr,  Haudley,  Prof.  Warren,  Dn  Bickbam,  and 
others.  Mr.  Rowlands  and  I  desire  also  to  acknowledge  our  ijidebted^ 
ness  to  the  Abdomhml  Surgeri/  of  Mr.  Greig  Smith  and  Mr.  J. 
Swain ;  to  Messrs,  Jessett,  Paul,  Maj  o  Robsun,  Moynihan,  Hemy 
Morris,  Barker,  Mitchell,  Fidlerton,  Freyer,  and  to  Drs.  W,  J,  Mayo, 
Hfllsted,  Young,  Counell,  Bitmie,  Scudder,  Edebohls,  Tuttle,  Miss 
Aid  rich -Blake,  and  many  others,  for  their  permission  to  make 
use  of  blocks   and    ilhislratioits ;    and  the   like   permission   must    be 
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gratefully  acknowledged  in  the  case  of  some  who  have  passed  away, 
such  as  Mr.  Heath,  whose  offer  was  the  more  acceptable  and  valued 
because  unsought,  to  make  use  of  any  of  the  illustrations  in  his 
well-known  Course  of  Operative  Surgery. 

I  am  well  aware  that  the  book  will,  from  time  to  time,  require  much 
alteration.  This  is  unavoidable  in  a  subject  so  progressive  and 
changeful  as  Modern  Surgery ;  it  is  especially  unavoidable  when  a 
writer  desires  to  do  full  justice  to  the  work  done  by  the  crowd  of 
labourers  engaged  in  the  same  field  at  the  present  time.  Many  of  the 
methods  suggested  in  these  pages  will,  later  on,  be  rejected,  but  it  is 
only  by  submitting  novelties  and  suggestions  to  the  one  true  test,  that 
of  Time,  that  we  shall  know  how  many  are  really  worthy  to  survive. 
If  my  book  aids  in  bringing  about  the  application  of  this  test,  it  will 
not  have  failed,  altogether,  in  its  purpose. 

The  plan  of  the  book,  with  which  some  of  my  judges  found  fault, 
remains  unchanged.  I  adopted  the  division  by  Regions  deliberately, 
desiring  that  those  for  whom  the  book  is  intended  should  study  the 
anatomy  of  each  region  at  the  same  time  as  the  account  of  the 
operations. 

In  the  preface  to  the  last  edition  I  spoke  of  that  being  the  last 
occasion  on  which  I  should  take  an  active  share  in  this  book.  Owing 
to  the  prospect  which  the  future  then  opened  out  before  ine,  I  altered 
my  mind.  That  prospect  was  taken  from  me  in  March,  1905.  For 
the  sake  of  occupation  of  mind,  I  have  been  glad  to  go  on  with  my 
share  of  the  revision  of  this  edition.  Hereafter,  if  further  editions  be 
called  for,  the  pen  that  is  responsible  will  be  in  other  hands. 

It  remains  for  me  to  acknowledge,  very  gratefully,  the  encourage- 
ment given  me  by  my  reviewers  and  a  host  of  correspondents  from  all 
parts  of  the  world.  I  only  wish  that  my  book  deserved  better  the  kind 
things  that  very  many  have  written  of  it.  I  trust  that  this  edition  will 
be  found  to  give  proof  of  the  two  main  objects  which  I  have  ever  tried 
to  keep  before  me — to  do  justice  to  the  work  of  others  and  to  lessen, 
in  a  measure,  the  difficulties  through  which  I  have  passed  myself. 

W.  H.  A.  JACOBSON. 
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CHAPTER  I. 
OFEBATIONS    ON    THE    HANB. 

AMPUTATION    OF    THE    FlNG^EBS. 

Practical  Anatomical  Points,— I.  Position  of  the  Joints  (Fig,  i). 
— This  has  to  be  remembered— (a)  in  front,  {fi)  behiinL 

(a)  In  JroriL — Three  sets  of  creases  covrespoiid  here,  though  not 
exactly  to  the  joints.     Of  these,  the  lowest  crease  is  jnst  above  the 

Fio.  I. 
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joint;  the  mi(hlle  is  opposite  to  the  inter-plialan^eal  joint;  the 
highest,  nearly  |  inch  below  the  metacarpu-phahiiigeal  joint* 

(fi)  BehifuL— It  is  to  be  remembered  here  (i)  thfit  in  each  case  it 
is  the  upper  bone  which  forms  the  proniinence^ — viz.,  the  knuckle  is 
formetl  by  the  iiead  of  the  metacarpal  bone,  the  inter- phalangeal 
prominence  by  the  head  of  the  first  phalanx,  and  tlie  di^tnl  one  by 
the  head  of  the  second  ;  (2)  that  the  joint  in  each  case  lies  below 
tlie  prominence,  the  distal  joint  being  ^  inch,  the  inter-phalangeal 
^  inch,  and  the  metacarpo-plialangeal  joint  about  J  inch  below.* 

IL  Shape  of  the  Joints. — In  the  distal  and  the  inter*plialangeal 
the  joint  is  concave  from  side  to  side,  and  presents  a  concavity  towards 

*  The  terms  ''above"  and  ** below"  mean  nearer  tti  and  farther  frooi  tlie  trunk. 
»♦ — VOL.   L  I 
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the  tips:  id  the  metaearpo-phalangeal  joint,  on  the  other  hand,  the 

convexity  is  towards  the  finj,'er-tips. 

III.  The  Theca, — This  fibrous  tunnel,  running  down  to  the  bases  of 
the  distal  phalanges  and  upwards  to  tlie  pahn,  gapes  widely  after  section* 
From  the  readiness  with  which  the  tendons  conduct  infection  into  the 
forearm  itself,  care  should  be  taken  to  keep  even  such  a  small  amputa- 
tion as  that  of  a  finger  strictly  sterile*  An  amputation  through  damaged 
parts  should  he  dressed  with  horacic  acid  fomentations  at  hrst,  and  such 
flaps  should  not  be  too  closely  united  with  sutures,  so  as  to  allow  for 
tension  and  to  provide  drainage. 

Operations  for  Amputation  of  the  Fingers. — As  one  fixed 

method  is  rarely  available,  and  as  the  rule  here  to  remove  as  little  as 
possible  is  nnaltemble,  several  should  be  practised,  including  among 
them  the  following  four,  of  which  the  first  two  are  tlie  best — viz. : 

Long  palmar  tlap  (Figs.  2,  5  and  6). 

Long  palmar  and  short  dorsal  flap  (Fig.  7). 

Two  hitend  flitps  (Figs,  4  and  7).      These  may  be  (a)  equal, 
(/?)  unequal. 

One  long  lateral  flap. 

Two  equal  antero-posterior  flaps,* 
Of  these,  the  palmar  flap  is  nsiially  the  one  made  use  of.  Though, 
as  the  hands  are  by  far  most  frequently  placed  in  the  prone  position,  a 
dorsal  flap  falls  more  easily  into  place,  and  gives  a  more  concealed  scar, 
a  palmar  flap  has  the  greater  advantages  of  a  scar  which  is  not  pressed 
upon  when  anything  is  held  in  the  hand,  of  possessing  finer  sensitive- 
ness in  tonch  and  better  nutrition  ;  fnrthennore,  this  flap  is  available 
even  in  the  hist  phahtnx,  where,  from  the  presence  of  the  nail,  a  dorsal 
flap  is  Jiot  olitainablu  (Fig,  2). 

Amputation  of  a  Bistal  Phalanx  by  a  Palmar  Flap  (Fig.  2). 

— First  Method.— The   hiui<l   being  pronated,   a  strip   of  sterilised 

gauze  wound  round  the  phalanx  so  as 
to  give  a  firm  gi*ip,*  and  tlie  adjacent 
fingers  well  flexed,  the  surgeon,  having 
placed  his  left  forefinger  just  btdow  and 
behind  the  joint,  and  flexed  the  phalanx 
strongly  withliis  thumb  (a  step  not  always 
easy  with  infiltrated  tissues),  cuts,  J  with 
a  slightly  semilunar  sweep,  and  draw- 
ing the  blade  from  heel  to  toe,  straight 
into  the  joint.  To  eficct  this  neatly, 
the  convexity  of  the  sweep  should  pass 
j^^  inch  below  the  prominence  or  angle 
produced  by  flexion,  the  sweep  being 
made  by  laying  on  the  whole  edge  of 
the  knife,  while  with  the  point,  as  this 
incision  begins  and  ends,  the  lateral 
ligaments  are  partly  cut.  The  joint 
being  thus  freely  opened,  the  knife  is 

*  The&e  will  produce  a  stump  t^ith  an  exposed  scar, 
t  In  the  drawing  tbis  la  left  out  for  the  sake  of  distmctneaa. 

}  The  knife  in  all  these  fiEger  amputations  should  be  narrow^  ahort,  and  slender,  jet 
strong  (Figs,  :2  and  6), 
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insinuated  behind  the  base  of  the  phalanx  (a  step  which  is  facilitated 
by  depressing  and  pulling  oa  the  phalanx),  and  then,  being  kept  close 
to,  and  parallel  with,  the  bone,  ciits^  with  a  steady  sawing  movement, 
a  flap  well  rounded  at  its  extremity,  about  two -thirds  in  length  of  the 
pulp  of  the  finger.* 

Second  Method^-^The  iiand  beuig  supinated,  the  finger  to  be 
operated  on  extended,  and  the  others  tlexed  out  of  the  way,  a  palmar 
flap  is  cut  by  transfixion,  the  knife  being  entered  just  below  the  pahiiar 
crease,  the  joint  being  then  opened  from  the  dorsum  as  before,  and  the 
phalanx  lastly  disarticulated.  If  transfixion  be  made  use  of,  the  follow- 
ing comment  of  Sir  F.  Treves  {Oper.  Sitnhy  vol.  i.  p.  30S)  must  be 
remembered :  "  In  no  operation  upon  the  tinge ra  is  it  well  to  cut  the 
flaps  by  transfixion.  In  cutting  a  palmar  flap  hy  this  means  tliere  is 
danger  of  slitting  up  the  digital  arteries.  The  flap,  moreover,  is  apt  to 
be  pointed  and  scanty,  and  to  contain  frag[uents  of  tendon/' 

Third  Mothod. — ^If  the  surgeon  has  no  narrow  knife  by  him,  be  may 
modify  the  last  method  by  cutting  his  palmar  flap  first,  but  from  without 
inwards ;  he  then  ojiens  the  joint  from  the  dorsum,  and  disarticulates. 

As  a  rule,  no  vessels  require  ligature.  Any  tendon  that  is  jagged 
should  be  cut  square. 

BlMculties  and  Mistakes  in  Amputation  of  a  Bietal  Phalanx. — 
(i)  The  flap  may,  of  course,  be  made  too  short;  it  is  often  made  too 
pointed.  I  would  take  this  opportunity  of  reminding  my  younger 
readers  that  as  the  long  bones  of  tlie  hand  are  large  in  rebitiou  to  their 
soft  parts,  the  flap  or  flaps  should  always  be  t:ut  sufficiently  long.  The 
student  must  in  this,  his  first  amputation,  fix  upon  his  mind  a  rule 
which  must  be  followed  in  all  amputations,  large  or  small — -to  measure 
with  the  eye  whether  the  flap  or  flaps  will  be  suflicient,  just  before  the 
flap  is  finally  cut*  (2)  If  the  phalanx  be  not  sufficiently  flexed,  or  if 
the  site  of  the  joint  has  not  first  been  marked  out  with  the  nail,  the 
latter  will  not  be  reailily  opened.  It  is  very  common  for  students, 
forgetting  that  in  the  case  of  each  joint  this  lies  below  the  corre- 
sponding  promijience  (Fig.  i),  to  cut  above  the  level  of  the  joint  here, 
their  knife  sawing  against  the  neck  or  head  of  the  second  phalanx, 
(3)  It  is  often  difMcnlt  to  pass  the  kiufe  readily  behind  the  base  of  the 
phalanx,  especially  in  cases  where  the  blade  is  too  broad,  or  where,  as 
in  well- developed  hands,  the  base  of  the  phalanx  is  strongly  tnber- 
culated.  (4)  If  there  be  any  bitch  in  passing  the  knife  behind  the 
phalanx,  the  outline  of  the  flap  is  very  likely  to  be  jagged,  and  to 
cause  sloughing* 

Amputation    of  the    Second   Phalanx    (Figs.  4  and  5)-— 

ThiH,  as  a  rule,  should  be  performed  through  the  phalanx,  and,  when- 
ever  this  is  possible,  beyr>nd  its  centre,  so  as  to  leave  the  upper  half  or 
third  of  the  phalanx,  and  thus  ensure  some  attachment  of  the  flexor 
sublimis  being  preserved, 

Wlnle  the  rule  not  to  amputate  a  finger  at  the  joint  between  the 
first  and  second  phalanges,  and  a  fortiori  through  the  first  phalanx,  is 


•  If  the  flap  is  insufScieat,  the  head  of  the  second  phalanx  must  be  removed.  Jn  this 
and  in  other  amputatiouB  in  the  hand,  owing  to  the  soft  parts  cut  through  being  often 
infiltrated  and  fixed^  the  flaps  are  easily  made  too  short,  from  the  desire  of  the  surgeon  to 
Iciive  us  much  a:!  possible. 

1^2 


OPERATIONS  ON    THE   I'PPER    EXTREMITY. 


^ 


a  sound  one,  as  there  is  a  risk  of  leaving  a  stump  stiff  and  incapable  oi 

flexion,  there  is  no  doubt  whatever  that,  where  rapid  healing  has  been 
secured,  the  above  amputation  has  been  followed  by  the  flexor  teudon 
taking  on  afresh  and  sufficiently  flnn  adhesion,  and  so  leaving  a  longer 
and,  withal,  a  mobile  stump. 

In  the  following  special  cases  the  whole  or  part  of  the  first  phalanx 
may  be  kft,  and  in  all  of  them  the  severed  flexor  tendons,  previously 
cut  long,  should  be  carefully  stitched  with  sterilised  silk  to  the  cut 
theca  and  periosteum,  or  into  the  flaps  before  these  are  adjusted. 
Another  plan  is  to  suture  together  tlje  flexor  and  extensor  tendons  (cut 
long  and  square)  over  the  end  of  the  bone  (Waring), 

(i)  In  the  case  of  the  index  finger  the  proxiocml  phalAiuc  wiU  be  a  useful  opponent  to 
the  thumb,  as  in  holding  a  peu.  (2)  In  the  ca«e  of  the  little  finger,  leaving  the  proximal 
l^haliuix  nill  give  growler  f^jmrnetrj  to  the  hand  wbeti  this  ii  flexed ^  and  it  should 
accordingly  he  left,  if  the  patient  deaire 

it.    (j)  In  amputation  of  nO  the  ingeiB,  Fro.  4. 

the  proximal  phal^inx  of  one  should,  if 
possible,  fthvays  be  left  to  oppose  to  the 
thumbs  (4)  AVhere  &  patient  insiata  oq 
having  the  proximal  phalanx  left^  after 
the  risk  of  stiffness  has  been  explained 
to  him.  The  more  care  is  taken  t^  fix 
the  severed  fiexore  to  the  theea  or  exten- 
sors, the  more  quickly  the  slump  heals, 
and  the  younger  the  patient,  the  gi-eater 
will  be  the  movement  gained,* 


A.  Flaps  after  amputation  of  terminal 
phalfltjx-  n.  FlapH  after  amputation  through 
&ccoiul  phalanx.  C.  Amputation  of  seeond 
phfllaijx  (Heath).  In  each  case  antero- 
l^osterior  tlnpa  have  been  made.  In  B  the 
liexor  tendon^  and  in  c  both  flexor  and 
extensor  tendons,  should  be  t^utured  as 
directed  aboire,  having  been  timt  cut  long. 


Different  methods  for  [partial  re- 
moval of  the  6ngei^*  In  the  index,  two 
r<jandcfl  lateral  flaps ;  in  the  middle 
finger,  two  &nuare  dorsal  and  palmar  ; 
ill  the  case  of  the  ring  fin  jeer,  two 
rounded  flaps,  df>rsal  and  palmar  ;  and 
in  the  little  finger,  a  single  dorsal  tiap, 
are  ihown.     (Farabeuf.) 


Amptitation  througli,  or  Bisarticulation  of»  the  Middle 
Phalanx. 

(i)  By  a  Iiong  Palmar  or  Boreal  Flap  (Figs*  5  and  6),  or  by 
Borso-palmar  Flaps,  the  f]«ps  bein^  equal,  or  the  pahiiar  one  the 
longer  (Figs.  4  and  7). 

•  Di-  Tiffany*  of  Baltimore  {Tran^i.  Amer,  Sur^,  Aime.,  vol.  ii.  p.  826),  says  that  lie 
has  been  in  the  habit  "for  a  number  of  years''  of  pa&sing  the  stitches  which  unite  the 
akin  through  the  tendons  and  their  sheaths  in  amputation  at  the  joint  between  the  first 
and  Heoond  phalangiee.  "1  have  never  failed,  as  far  as  1  can  remember,  to  secure  quite 
as  good  mOTement  as  if  Nature  had  originally  made  an  attachment  there  for  these 
tendons/' 
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By  Dorso-palmar  Flapa.^ — The  surpeon,  Laving  marked  with  his 
left  forefinger  ami  thumb*  the  spot  where  he  intends  to  divide  the 
botje,  cuts  between  these  points  a  short,  well-rounded  dorsal  flap  of 
skin  ;  he  then  sends  his  knife  across  below  the  hone,  niakinj^  it  enter 
and  emerge  at  the  base  of  the  first  flup,  and  cuts  a  pahnar  flap 
about  I  inch  in  length,  and  not  pointed.     The  flaps  are  then  retracted, 


AmputAtion  through  the  ioter-phnkugeal  joint  by  b  long  palmar  flap,  tlic  joint 
being  opened  first.     (FerguBsoo.) 

Fig.  6* 


^mpuUtion  tbroagh  lUe  second  phalaux  by  a  long  palmar  Mup,  Lhi^  being  mode 
first  by  traDdfixioQ.    (Fergnsson.) 

the  bone  cleared  with  a  circular  sweep  of  the  knife,  and  divided  in  the 
manner  pfiven  below. 

By  Lateral  Flaps  {Figs.  4  and  7), — ^The  site  where  the  bone  is  to 
be  sawn  having  bei-n  marked  by  the  left  forefinger  and  tliunib  phiced  on 
the  dorsal  and  pahiiar  aspects  oi  tlie  finger  at  this  level,  tlie  surgeon, 
looking  over  the  finger,  enters  his  knife  in  the  centre  of  the  palmar 


•  These  are  left  ont  of  the  drawings  for  rhc  &flke  of  distrnctncsB, 
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aspect,  mid  cames  it^  cutting  an  oval  flap,  about  f  inch  in  length,  to  a 
oorrasponding  point  on  the  centre  of  the  dorsum,  and  then  flrom  this 
point  down  again  over  the  side  of  the  finger  nearest  to  him,  to  the 
point  where  the  knife  was  first  inserted*  The  flaps  being  dissected  up 
as  thick  as  possible,  and  the  remaining  soft  parts  severed  with  a 
circular  sweep,  the  bone  is  divided  with  saw  or  bone-forcey»s.  If 
necessary,  one  flap  can  he  cut  longer  than  the  other.  In  using  the 
bone-forceps  the  concave  surface  is  always  to  be  turned  away  from  tlie 


lu  the  second  tliager,  amputation  throiip^h  the  gccond  plmlanx  by  liiteral  Eapti 
is  shown.  The  bone  has  been  diviiletl  below  tbe  insertion  of  the  flexor  subliiniH  ; 
if  there  were  any  doubt  about  thi.%  the  tendon  woultl  tie  ^titebed  to  the  theca  and 
tlaps,  VLs  advised  iit  p.  4.  In  the  index  finger,  nniputation  through  the  second 
phalanx  l>y  short  dorsal  and  lon^  t»alm{ir  ttap»  is  fij^uretl.  The  left  finger  and 
thumb  of  the  surgeon^  which  would  maik  the  base  of  the  Haps,  are  left  out  for  the 
sake  of  distinctness.  The  Haps  for  amputation  of  the  index  finger  at  the  melacarxjo* 
phalangenl  jnint  arc  also  shown,  the  straight  |>art  of  the  ineision  being  placai 
rather  to  the  radial  side  of  the  hend  of  the  metatrirpai  bone.  The  scar  would  be 
btrtter  hidden  if  the  incision  had  been  placed  on  the  ulnar  »ide  {p.  gi). 

In  the  thumb,  the  Haps  for  amputation  at  the  cariMD-metacarpal  joint  arc  indi- 
cuted.  The  two  *  *  show  where  the  radial  artery  may  be  woundeil,  near  the 
joint,  and  in  the  interosseous  n[im:e,  in  this  nm)nitation  (p.  12), 

Ligature  of  the  radial  artery  at  ttie  back  of  the  wrist  is  also  represented.  The 
mdial  vein  ciossea  tbe  wound  from  angle  to  angle*  The  artery,  with  ihe  ligature 
under  it,  ia  shown  between  the  extensor  ossis  metacarpi  and  exteufior  primi  inter* 
nodii  in  the  lower  angle^  and  the  ejitensor  secundi  intemodii  in  the  upper  angle 
of  the  wound  (p.  Sj). 

trunk ;  if  this  precaution  is  ttikeit,  and  the  hones  severed  quickly  with 
a  sluirp  instrument^  the  section  will  be  elean^  and  not  crushed.  But  a 
Jlne  saw  iy  much  the  better  instriimeMt. 

Amputation   of  a  Firmer,  eg,  Second  or  Third,  at  the 
Metacarpo-phalangeal   Joint   (t'i^s.   7,   8,   cj   and    io).^This, 

the  cuniinoiifst  aujputjtlioii  m  tbe  liiiud,  being  required  for  severe 
crufthes,  tnbercuhir  tltsease,  and  sonie  cases  of  \vhitli>w,  nliotdd  be  often 
practised.  Before  it  is  ejnploycd  for  an  injtiry,  the  remarks  on  The 
Conservative  Surge rj  of  the  Hand  (p.  16)  should  be  consulted*  It  is 
usually  perfonued  by  tbe  modified   oval  method,   the  en   raquetti'  of 
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Fig.  8. 


Malgaigoe.  Lateral  flaps  I  consider  better.  Other  methods,  to  be 
used  iiccording  to  the  condition  of  the  soft  parts,  are  shown  below 
(Fig.  10). 

The  hand  having  been  pronated,  the  radial  and  ulnar  arteries 
commanded  by  an  Esmarch's  bandage  or  the  fingers  of  an  assistant 
above  the  wrist,  some  sterilised  gauze  wrapped  round  the  damaged 
finger,  and  the  adjaceut  ones  flexed  out  of  the  way  or  lieUl  aside  with 
strips  of  sterilised  gauze,  the  point  of  the  knife  is  inserted  f  inch  above 
the  head  of  the  metacarpal  bone,  sunk  down  to  the  bone  itself,  and  then 
carried  down  in  the  middle  hne  till  it  gets  well  on  to  the  base  of  the 
phalanx  ;  then,  diverging  to  one  side^  the 
knife  is  carried  obliquely  below  the  web* 
across  the  palmar  aspect  of  the  first  phalanx 
below  the  palm,  and  then  aronud  the  other 
side  of  the  phalanx  (also  below  the  web)  so 
as  to  join  the  straight  part  of  the  incision 
which  lies  over  the  head  of  the  metacarpal 
bone. 

Lateral  PIap8(Fig.  lo). — In  practice,  espe- 
cially in  the  country,  where  an  anesthetic  is 
not  always  easily  available,  it  is  much  prefer- 
able, because  r[nicker,  to  make  two  separate 
incisions,  each  beginning  |  inch  above  the 
head  of  the  metacarpal  bone,  and  meeting 
again  on  the  centre  of  the  base  of  the  palnun* 
aspect  of  the  first  phalanx,  well  below  the 
palm,  instead  of  caiTying  the  knife  con- 
tirmously  round  the  finger.  This  method 
ia  not  only  quicker,!  but  it  does  not  leave, 
as  in  the  first  method,  a  small  tongue  of 
tissue  on  the  palmar  aspect,  which  is  a  little 
difficult  to  adjust  satisfactorily,  and  behind 
which  discharges  may  collect. 

Messrs.  Watson  Clieyne,  C.B.,  and  Burg- 
hard  (Manual  of  Surgical  Treatment,  pt,  iii. 
p,  249)  point  out  that  where  any  such  pro- 
jection is  present,  as  in  a  working  man's  hand  with  a  very  thick  palmar 
skin,  the  removal  of  a  Y-shaped  portion  here,  after  the  completion  of  the 
ampntation,  will  cause  tlie  entire  disappearance  of  the  projection. 

Whether  the  method  by  lateral  flaps  or  en  raquette  he  employed,  the 
knife  should  be  used  boldly,  the  extensor  tendon  severed  in  the  first 
incision  over  the  head  of  the  metacarpal  bone,  and  the  soft  parts  at 
the  sides  cut  to  the  bone.  Then,  the  finger  being  now  extended,  one 
lip  of  the  cut  tissue  is  taken  up  with  the  finger  and  thumb,  the  flaps 
are  dissected  up  as  thick  as  possible,  tendons  cut  clean  and  square,  the 
lateral  and  anterior  ligaments  severed  with  the  point  of  the  knife,  and 
the  joint  opened  by  recollection  of  its  site  well  below  the  projecting 


Incisions  for  atuputatlon  at 
tlie  metjicarpo-pljalanfreal  joint. 
If  the  metacarpal  bone  requires 
removal  as  well,  the  Apex  of  the 
incision  would  be  prolotiged  up* 
wards.     (Fergussoa.) 


'  Cutting  Into  the  web  wiU  lead  to  much  more  hferaorrhage,  too  short  flaps  unless  the 
hetu.1  of  the  bone  ift  rcTuovetl^  and  increAse  of  pain  in  healing. 

f  Becaute  it  avoitl^  the  hiich  usutiUy  met  with  iti  cnrrjing  the  knife  around  the  base 
ouc  finger  between  t^ro  others. 
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knuckle  (p.  I,  Fig<  i).  Disarticulation  will  be  facilitated  by  twisting 
the  finger,  first  to  one  side,  and  then  to  the  other,  so  as  to  render  tight 
the  parts  which  remain  to  be  cut.  On  no  account  should  the  knife 
needlessly  enter  tlie  palm.  This  will  only  lead  to  troyblesonie  bleeding, 
especially  in  inflamed  parts,  and,  perhaps,  to  the  spreading  of  infective 
inflammation, 

A  caution  may  be  given  here  which  applies  to  all  amputations  but 
especially  to  those  performed  for  accidents,  where  there  may  not  have 
been  time  to  secure  absolute  sterilisation  of  the  parts  concerned.  It  is 
very  easy  for  tlie  tendons,  when  they  are  drawn  down  in  order  that  they 
may  be  cut  short  and  square,  to  carry  up  infection  as  they  retract  into 


Fio- 


Amputation  of  the  middle  finger  bj  lateral  flaps  (Heath),  The  neck  of  the 
bone  eibould  he  more  tnllj  cleaned,  the  tendons  separated,  and  the  bite  of  tb«! 
forceps  pressed  more  securely  round  the  neck  of  the  bone. 

their  sheaths.      At  this  stage  especially  it  is  important  to  use  some 
efficient  antiseptic  irrigation,  such  as  lysol, 

^Vhere  strength  has  to  be  considered  rather  than  appearance,  the  head 
of  the  metacarpal  bone  should  be  left,  wliatever  be  the  rank  in  life  of 
the  patient,  as  the  transTprse  ligament  is  thus  less  interfered  with,  the 
band  less  weakened,  and  the  pjilm  not  opened  up.  But  where  appear- 
ance is  the  most  important  point,  ami  the  mntihition  is  to  be  hiilden  as 
much  as  possible  by  the  approxinuitiun  of  the  fingers,  the  head  of  the 
bone  should  be  removed  by  a  narrow-bluded  saw  or  by  boue^forceps* 
(Fig.  9).  In  either  case  the  section  should  be  made  obliquely  from 
above  downwards  and  from  behind  forward s»  so  as  to  remove  more  on 
the  dorsal  than  the  palmar  aspect.  In  sucli  cases,  after  a  little  practice, 
it  is  not  necessary  to  perform  disarticulation,  the  metacarpal  bone  being 


With  the  precaution  given  at  p.  6.     A  saw,  avoiding  eplinteriagT  is  preferable. 
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severed  after  the  flaps  have  been  dissected  upwards  to  the  proper  level. 
Here,  too»  care  must  be  sorupulously  taken  not  to  interfere  with  the 
tissues  in  tlie  palm. 

After  removid  of  the  finger  and  the  Esmarch's  bandage,  one  or  more 
tUgital  vessels  will  requii'e  ligature,  lying  rather  deeply  opposite  the  web 
of  the  finger,* 

In  the  case  of  the  thumb,  index  (Figs*  7  and  10)  or  little  finger^  the 
straight  part  of  the  oval  incision  should  be  placed  to  tlie  ulnar  side  of 
the  metacarpal  bone,  rather  than  in  the  dorsal  mid-line,  as  the  line  of 
incision  will  be  better  concealed.  In  these  cases  the  saw  or  bone- 
furceps  should  be  applied  obliquely  from  without  inwards  and  from 

Fig,  10. 


Differeut  iuetbod»  of  Atuputathig  the  thumb  and  fioger^  at  tbeir  metacarpo- 
|»hftlafigeal  joints.  In  the  ca&e  of  Ihe  thumb  a  long  iml^*'^*'  ^^P  ^a»  been  made  ; 
In  the  index  a  ]jalnirti'  and  external  tfap  ;  in  tht*  middle  finger  a  cii-cular  incision 
itlid  II  straight  dorsal  cut  (a  njr»dification  of  the  mtitho^J  en  raquette)  hnre  been 
employed  ;  the  ring  finger  has  been  removed  bj  two  lateral  flaps,  and  the  little 
one  by  an  intcnial  and  paknar  flap.     (Farabeuf.) 

within  outwards  respectively,  so  as  to  leave  no  projecting  bone  on  the 
radial  or  ulnar  aspect  of  ihu  hand,  and,  in  the  CRse  t^f  tlie  index,  to 
allow  of  the  thumb  heing  readily  approxinnited  to  tijc  second  linger. 

It  may  be  worth  while  to  add  the  following  hints  with  regard  to  the 
after-treatment — (i)  Nut  to  baiulage  the  adjacent  fingers  too  closely  or  too 
long  togetber,  otherwise  a  tendency  to  cross  at  their  points  will  be 
noticed  later  on.  (2)  In  this  and  all  other  iliaarticulations  where>  in  spite 


•  Care  nhoul'l  be  taken  to  secure  these  vessels,  espedallj  where  they  are  enlarg<*d  in 
any  mflammatory  condition,  otherwise  profuse  bleeding  may  take  place  a  few  hours  after 
the  operation. 
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of  copious  irrigation  with  sterile  »aliii€  or  otlier  solution,  a  coexisting 
infective  condition  cannot  be  got  rid  of  witli  certainty,  tbe  cartilage  should 
be  removed.  Tedious  exfoliation  iS|  otherwise,  certain.  As  already 
advised,  there  sliould  be  no  close  sutnniig  in  these  cases,  and  boracic  acid 
fomentiiliona  sJiould  he  employed  at  tirst.  In  this  and  many  other 
aniputntiunH  of  the  liand,  perforated  zinc,  which  can  be  easily  boiled 
when  needed,  is  t!ie  best  matt^riul  (nr  sjyliiils, 

Disarticulatioii  by  a  Circular  Incision  with  a  Straight  One 

on  th6  Dorium  (Fig,  lo), — This  method »  a  miuHticaiion  ot  the  one 
L7i  raqiU'ih\  is  preferred  by  Farabeuf  as  simpler  and  sacrificing  less 
skin.  The  band  being  completely  supinated,  and  the  other  fingers  bent 
out  of  the  way,  the  surgeon  cuts  across  the  root  of  the  finger  in  the 
digito-pulmar  fold,  going  down  to  the  bone,  and  encroaching  as  far  as 
possihle  on  the  sides  of  the  finger.  The  hand  being  pronated,  the  ends 
of  the  circular  incision  are  prolonged  up  to  the  middle  line  of  the  dorsal 
aspect  of  the  finger,  where  a  straight  out,  beginniog  a  little  above  the 
level  of  the  joint,  is  drawn  down  to  and  perpendicular  to  the  first.  By 
this  means,  two  right-angled  flaps  are  marked  out*  These  are  raised, 
and  the  bone  disarticulaterh  by  the  steps  already  given. 

Amputation  bv  a  Single  Flap.— Wliere,  owing  to  the  state 

of  the  soft  parts,  this  method  is  required »  Fig.  lo  shows  how  it  may 
be  employed* 

Amputation  of  a  Finger,  together  with  Bemoval  (complete 

or  partial)  of  its  Metacarpal  Bone>^ — This  operation  is  easily  per- 
formed by  a  modificatiun  of  the  method  en  raqnetk'  or  that  by  lateral 
flaps  just  degcribed.  It  is  only  needful  to  prolong  the  dorsal  part  of 
the  former  incision  or  the  apex  of  the  latter  as  hir  as  the  carpo- 
metacarpal joint*  Disarticulation,  when  the  parts  are  much  swollen, 
will  be  safely  performed  here  by  carefully  prolonging  back  the  dorsal 
incision  in  a  wound  kept  bloodless  till  the  Joint  is  felt  and  seen, 
Buitably  nmnipuhiting  the  finger  so  as  to  put  the  structures  attached  to 
the  metacarpal  bone  on  tlie  stretch,  remembering  the  insertion  of 
tendons  into  some  uf  these  bones,  severing  the  ligaments  of  tlie  articu- 
lations with  careful  touches  of  the  knife,  and  not  sinking  this  into  the 
palm  for  fear  of  wounding  the  palmar  synovial  sac  or  the  deep  pahnar 
arch.  Wherever  possible,  tlie  extensor  tendons  should  be  drawn  aside 
and  carefully  preserved.  In  infected  cases,  tlie  greatest  care  nmst  be 
taken— I'./;.,  irrigation  with  sterile  saline  solution,  application  of  pure 
carbolic  acid,  A:c.~when  a  carpo-metacarpal  joint  is  oitcned.  Where 
a  metacarpal  bone  is  renmved  for  such  a  disease  as  sarcoma^  Messrs, 
Watson  Cheyne,  C.B*,  and  Burghard  {Manual  of  Siifffical  Treatment, 
pt.  iiit  p*  152)  advise  that  the  a«ljacent  bones  on  one  or  both  sides  he 
removed  as  well,  tn  avoid  the  risk  of  leaving  disease  behind.  They 
add ;  *'  When  more  than  one  metacarpal  bone  is  renn>ved,  it  is  well  to 
take  away  at  least  one  finger  in  order  to  preserve  the  full  use  of  the 
liand,  IJnless  this  be  done  the  fingers  are  apt  to  be  crowded  together 
as  the  wound  contracts,  and  considerable  interference  with  their 
usefulness  may  ensue." 

In  the  case  of  the  little  finger  the  ulnar  border  should  be  chosen  for 
the  incision,  or,  if  the  dorsal  tissues  are  nuicb  danniged,  a  pahnar  and 
internal  flap  may  be  made*  In  clearing  the  metacarpal  bone  the  knife- 
point must  be  kept  very  close  to  the  bone.     If  only  a  portion  of  the 


AMPUTATION    OF   THE   THTMR 


II 


bone  needs  remo%"al,  this  should  be  divided  with  a  Baw  and  not  bane- 
forceps.  Fiu'abeiif  f^ives  the  very  practical  hint  that  pritnary  union 
should  be  secured  by  the  flaps  meeting  readily.  Otherwise  the  con- 
traction  of  the  scar  will  drag  upon  tlie  next  surviving  fingei%  and  cause 
it  to  stick  <*ut  from  its  fellows  in  a  very  u^lv  fashion* 

AmputatioE  of  Two  or  Three  Contiguous  Fingers*— When 

(a   very   rai'e  contini^ency)   two    or    more    fingers  require  removal  at 

the  same  level — t.t\,   through  tlieir  metacarpo- 

phahiugeal  joints,  or  liiglier  up— the   modified  ^^^'  ''• 

racquet  or  lateral  Haps  may  again  be  employed* 

the  apex  of  the  dorsal  incision  starting  between 

the    fing*^rs   when    two,    and    over    the    central 

metacarpal  bone  when  three  fingers  have  to  be 

removed. 
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Amputation  of  Phalangee  of  Thumb.— 

Very  liltl^  need  be  said  about  this  operation, 
as  it  is  very  rarely  performed.  Owing  to  its 
numerous  muscles,  tlie  thumb  is  extremel}^ 
mobile,  and  thus  t^scapes  injury.  Thnuks  to  its 
abundant  vasciihu*  Kupply,  trinnninjj  of  the  soft 
parts  after  an  injury  will  j^^enerally  leave  more  of 
the  thumb  to  oppose  to  the  fingers  than  any  set 
operation. 

In  cases  of  necrosis  after  whitlow,  I  have 
twice  remove<l  both  phalanges,  the  soft  parts 
consolidating  usefully*  with  the  aid  of  the  peri- 
osteum that  was  left*  For  further  remarks 
on  preserving  the  thumb,  see  Excision  of  the 
Thumbs  P-  13* 

Operation. — Amputation  of  the  phalanges  of 
tlie  tljunib  may  be  perlVunied*  in  the  case  of  the 
distal  one,  by  n  long  palnnir  tlnp,  as  in  the  case 
of  a  finger  (Figs*  2,  5,  and  10);  in  the  case  of 
the  first  pliulunx,  by  antero-posterior,  lateral,  or 
a  modification  of  the  oval  method.  In  the  last 
case,  if  the  incision  be  begun  on  the  radial,  and  not  upon  the  dorsal 
aspect,  less  damage  will  be  done  to  the  temlons.  In  any  case  the 
incisions  should  be  carried  well  on  to  tlje  phaliinx  to  ensure  sufficient 
flaps  to  cover  the  head  of  the  metacarpal  bone,  together  with  the 
sesamoid  bones,  whiidi  should  never  be  removed* 

The  line  of  the  metacarpo-phalangeal  joint  is  very  nearly  transverse, 
and  lies  just  in  front  of  the  knuckle. 

After  ampntKtion  of,  or  through,  the  plndnnges,  the  severed  end  of 
the  long  flexor,  previously  cut  long,  should  be  carefully  stitched  into 
the  angle  of  the  flaps  and  to  the  extensor,  and  into  the  theca  and 
periosteum  as  well,  if  possible. 


Kemoval  of  Utile  finger 
mid  its  mDtacar|Mil  bone 
by  the  oval  method*  Care 
has  been  taken  not  to 
cut  into  the  web.  Ampu- 
tation of  the  wriat  by 
an tero- posterior  flaps  it 
also  shown,     (Henth*) 


•  This  is  stroDgly  indicated  in  those  case*  where  it  is  especinny  important  to  leave  th« 
thumb  long  for  holding  a  pen  or  anj  dclicAte  Instrument, 


^ 
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Fig.  12. 


Amputation  of  the  Thtimb  at  the  Carpo-metacarpal  Joint 

(Fi«£s.  7  and  12). 

Indications. — Tliia  operation  is  rarely  called  far  ou  the  living 
subject.'^  Giuishot  injuries,  some  growths  of  the  phalanges  and 
metacarpal  bone  (see  below^  p«  13),  epithelioom  of  a  scar,  and  melanotic 
sarcoma,  occasionally  call  for  it. 

Operation. — The  position  of  the  joint  between  the  trapezluni  and 
metacarpal  bone,  its  shape,  with  two  sadtUe-like  articular  Burfaoes 
fittingintoeachother  **  by  reciprocal  reception/'  and  ihe  position  of  the 
radial  artery  passing  over  the  back  of  the  styloid  process  just  above 
thisjoint  (Figs.  7  and  52),andagain,when  perforating  the  first  interosseous 
space,  lying  close  to  the  metacarpal  bone,  must  be  remembered. 

Tlie  operation  is  usually  performed  by  the 
oval  method  {Fig.  7). 

An  Esm arch's  bandage  having  been  applied 
above  tlie  wrist,  the  hand  held  midway  between 
pronation  and  supination,  and  tlie  thumb  held 
over-extended  so  as  to  relax  the  parts,  the 
surgeon  inserts  tlie  point  of  a  strong  narrow 
scalpel  or  bistoury  just  above  the  joint*  This 
lies  a  full  finger*s- breadth  below  the  tip  of  the 
styloid  process.  Its  position  can  usually  be 
made  out  by  tracing  up  the  metacarpal  bone 
with  one  finger  along  its  inner,  and  the  thumb 
along  its  outer  margin,  the  thumb  being  alter- 
nately abducted  and  adducted.  The  knife, 
entering  between  the  tendons  of  the  extensor 
ossis  and  primi  inteniodii,  should  avoid  la 
tabaliire  anatomique  (p.  82)  and  the  radial 
artery.  Where  there  is  much  swelling  com- 
parison must  be  made  with  the  sound  tiiumb. 
The  incision  is  then  carried  along  the  dorsum 
of  the  bone  as  fnv  as  the  base  of  the  first 
phalanx,  where  it  passes  (in  the  case  of  the  left 
tbnmb)  obliquely  to  the  ulnar  side  above  the 
web,  and  then  around  the  palmar  aspect  of  t!ie 
phalanx,  ahjug  tJie  radial  side,  to  join  the 
dorsal  incision  again.  Taking  up  first  one 
edge  of  the  incision  and  then  the  other,  the 
surgeon  dissects  up  tlie  soft  parts  from  the  bone,  keejying  the  knife- 
point Tery  close  to  this,  especially  on  the  inner  side.  The  extensor 
tendons  and  the  short  muscles  of  the  thumb  being  severed,  the  joint 
bt^tween  the  trapezium  and  metacarpal  bone  is  felt  for  and  opened 
from  behind,  the  whole  thumb  being  strongly  flexed  into  the  palm  ;  the 
tbutnb  is  now  reujoved  by  putting  the  remaining  tissues  on  the  sU'etch 
by  twisting  the  metacarpal  bone  in  diiferent  directions. 

Amputation  of  the  Thumb  at  the  Oarpo-metacarpal  Jonit  by  Tranaa^on 
(Fig.  r2).^The  hand  being  hdd  as  before,  and  the  jHirts  rckxed  by  Hlighlly  addiictitig  the 
thumb,  an  iuclsiorj  h  nuide  (in  tlie  ca&e  of  the  kft  thumb)  from  the  base*  of  the  mcta* 
carpal  bone  rather  to  ita  palmar  aapect^  along  itit  dorsum,  and  then  obli<|uely  to  the  ulnar 


It  is  not  anfrequeiitlj  naed  as  an  examlntitiDn-test. 


PARTIAL   EXCISION    OF   THE   THUMB. 


13 


side  of  the  b&se  of  the  tot  phuknx  ;  the  kmt%  a  long  narrow  biBtoury,  U  fhtn  pushed 
from  this  point,  at  the  junction  o!  the  web  with  the  thumb,  across  the  palmar  aspect  of 
the  thumb,  to  the  point  where  the  iQcisioii  Rtartyd,  over  the  carpo- metacarpal  joiot.  By 
kcattiog  oiuwania^  aloag  tht  line  iudicated  in  Fig,  12,  a  flap  is  formed  of  the  tissues  in  the 
rliall  of  the  thumb,  the  knife  being  kept  close  to  the  bone  at  first,  but  used  more  lightly 
and  kept  more  sui3«rficial  afterwards,  aa  it  comes  out  through  the  skfu  over  the  sc^iaraoid 
bones  and  base  of  the  first  phalanx^  to  prevent  its  being  locked  here.  This  flap  being 
held  back,  the  metacarpal  bone  is  dissected  out  by  keeping  the  knife  close  to  it,  the  joint 
opened,  and  the  thumb  removed  as  before. 

On  the  right  aide,  it  is  better  to  cut  the  palmar  flap  by  traaaftxion  Hrst,  making  it 
,  enter  and  emerge  just  as  is  given  above.  The  blade  of  the  knife  is  then  drwwn  from  the 
Ibaae  of  the  first  phalanx  obliquely  across  the  dorsum  of  the  metacarpal  bone,  from  one 
(•Cflttremity  of  the  transfixion  incision  to  the  other.  The  operation  is  then  completed 
before. 

Whatever  method    is   employed,  the  radial    artery    should    not   be 
seen  j  only  its  digital  branches  shotdd  require  ligattire. 

In  practiee,  total  removal  of  the  thumb  is  one  of  the  rarest  amputa- 
,  lions.     Part  of  the  metacarpal  bone  should  alvvayA  be  left,  if  possible. 
Even  if  stiff,  it  will  be  moat  useful  when  the  fingers  are  opposed  to  it. 
The  long  flexor  should  always  be  sutured  aa  advised  at  p.  4. 


PAETIAIi   EXCISION    OF    THE    THUMB. 

BemOYal  of  Phalanges, — Owing  to  the  exceeding  value  of  the 
thumb,  a  phalanx  shuultl  always  be  preserved,  if  possible,  not  only  in 
whitlow-necrosis,  but  iti  the  case  of  tlie  first  or  proximal  plialanx 
when  it  is  the  seat  of  enclioiulroma.  By  this,  not  only  is  appearance 
saved  by  the  lessened  shortening,  but  the  use  of  the  long  flexor,  in 
particular,  is  preserved. 

Mr.  Royea  Bell  {Lancet,  1872,  vol.  ii.  p.  846)  tniblishcd  a  case  in  which  he  excised 
the  proximal  phulanx  in  a  woman*  aged  19^  for  n  huge  enchondronm  of  sixteen  years' 
owth,  tlie  joint*  being  movable.  The  phalanx  was  excised  by  two  semilunar  incisions 
er  the  tumour,  the  knife  kept  cloee  to  the  bone,  and  the  joints  opened.  Xo  teodunii 
were  cut.  Eighteen  tnonths  later  the  conditioo  of  the  thnmb  was  excellent,  both  for  ail 
gt'neral  inovemeiita  and  for  writing. 

In  1897  1  performed  a  bke  operatiou  on  a  patient  aged  33,  The  first  phalanx  of  the 
right  thumb  waa  removed,  by  a  singte  dorsal  iucislon,  for  an  cneboodroma  of  twelve 
gears'  8t4indingt  and  the  base  of  the  distal  one  resectetl  for  a  similar,  but  mnch  smaller, 
fgrowtb.  The  long  flexor  was  gtiteheil  to  the  i>ortion  of  the  dietal  phalanx  left.  The 
thumb  was  put  tip  in  a  perforated  zinc  tiplint.  Heidiiig  was  complete  in  three  weeks  ^ 
active  and  passive  movementJs  wt-re  then  Ji&^iduonelj  begun.  When  1  last  saw  the  patient, 
six  months  after  the  (»peration,  the  thumb  was  mnch  Bhortenctl  and  also  somewhat  weaker 
than  it^  fellow,  but  it  was  steadily  gaining  in  strength  and  usefulness,  and  its  movements 
were  almost  completely  restored » 

BemoYal  of  Metacarpal  Bone.— This  should  alwuys  be  excised, 

wherever  possible,  in  preft^reuee  to  Bacrifieingft  part  of  8iich  incalculable 
value  as  the  thuinb. 


Sir  W,  Fergusson  {^Prad*  Surg.,  p,  322),  in  speaking  of  this  operation,  says  that  he  saw 
It  once  performed,  and,  though  the  member  was  far  from  strong,  the  patient  could  use  a 
neetlle  with  tolerable  facility  afterwards^  and  he  further  remarka  that  the  comparative 
shortness  of  the  bone  i-emovcij,  and  the  firm  cashion  of  soft  parts  that  remains  after  ita 
excision,  will  make  the  renoaming  part  useful. 
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A  straight  incision,  which  reaches  J  inch  beyond  each  extremity  of  the 
bone,  having  betni  made  along  the  dorsum,  tlie  tendons  are  drawn  aside  ; 
the  distal  end  and  joint  are  next  cleared  and  opened,  when  the  bone  can 
he  used  as  a  lever  whilst  it  is  freed  from  the  soft  parts  on  the  palmar 
aspect  and  then  disarticLdated.  Removal  of  this,  as  with  the  other 
metacarpals,  is  sometimes  facilitated  b}^  dividing  the  bone  in  the  centre 
and  removing  it  in  two  pieces.  In  young  subjects  the  epiphysis,  if 
healthy,  should  be  left.  If  possible,  the  periosteum  should  always 
be  presened. 

The  radial  artery  must  be  remembered  both  on  the  ulnar  side  of  the 
metacarpal  bone  and  at  the  cai^po-metacarpal  joint  (Figs.  7  and  52). 


EXCISIOIT    OF   T^    FIFGIBS. 

Only  excision  of  joints  need  be  alluded  to  here,  as,  save  in  the  case  of 
removal  of  the  distal  phalanx  (or  the  last  two  in  the  case  of  the  index) 
for  necrosis,  excision  of  a  phnbinx  leaves  a  very  useless  fini^fer. 

EzeisioiL  of  Thumb  and  Finger  at  the  Hetacarpo-phalangeal 
Joint    Reduction  of  Dislocations  here*— TIr*  diiliculty  often 

met  with  in  reducing  a  metacnri>o-}ihalangial  disloealiun  in  the  case  uf 
the  thumb  has  long  been  rerogui.sed.  Mr.  Battle  has  shown  with 
instructive  i-ases  {Latwet,  1888,  vol.  ii.  pp.  1222,  1 271)  that  like  dith- 
cnlty,  due  to  similar  causes,  may  be  met  witli  in  the  case  of  the  finger, 
especially  the  index.  Other  papers  by  the  late  Mr*  Davies  Colley 
and  Mr,  Symonds  {Lanret,  1S88,  vol.  i.  p,  522)  and  Mr,  Jordan  TJoyd 
[Lancet^  1892,  voL  i,  p.  469)  wull  repay  perusaL  While  many  diffuri'iit 
causes  of  the  above  difiiculty  must  be  remembered,  viz.^  the  buttonliole* 
like  slit  with  which  the  two  heads  of  the  flexor  brevis  and  their 
sesamoid  bones  now,  in  their  altered  relations,  unibrace  the  head  of  the 
metacarpal  hone;  the  lateral  lifranients;  the  interposition  of  the 
glenoid  or  anterior  ligament  between  tlie  base  of  the  phalanx  and  head 
of  the  metacarpal ;  the  contraction  of  the  numerous  nmscles  around 
the  dislocation  ;  the  shortness  of  the  leverage  aflorded  by  tlie  dislocated 
bones,  and,  occasionally^  a  displaced  long  flexor  tendon,*— while  all  these 
must  be  remembered,  the  chief  cause  of  the  dithcultv  is  the  displace- 
ment of  the  glenoid  ligament.  This,  in  reality  a  fibro- cartilaginous 
plate,  occupies  the  interval  between  the  lateral  ligaments  on  the 
palmar  aspect  of  each  joint,  and  is  firmly  united  to  the  phalanx  I  nit 
loosely  to  the  metacarpal  bone.  It  is  continuous  at  each  side  with  the 
lateral  ligaments,  so  that  the  three  form  an  undivided  structure  which 
covers  the  joint  except  on  tlie  dorsal  aspect.  As  the  weakest  attach- 
ment of  the  glenoid  hgament  is  to  the  metacarpal  bone,  it  is  here  that 

•  In  ft  case  nf  BIr.  Turoer's  {f'firi.  S0t\  TniN^.,  toI.  xxi.  p.  170)  it  waa  a  veiy  tense  lung 
fleior,  which  had  slippeti  to  the  ianer  side  ol  tlie  nietucarpal  bone,  and  tlius  prevented 
rednction  until  pulled  up  with  a  blunt  hook.  Mr.  .1.  C«  Wordsswortb  long  ago  (^Lffftirt, 
1863,  vol,  ii*  p,  445)  pubUfibed  &  eai*e  showing  that  the  di faculty  in  reduction  of  this 
dislocation  was  sometiniea  due  to  displncement  of  the  long  fiexor  tciidotK  MM.  Duplaj 
and  Heclus  {Traite  de  Chirurg,,  L  nu  Fig.  133)  nUigtrate  thiH  from  a  s|:>eciiiien  of 
M.  Farnbeura  {BulL  de  la  Stw.  de  Chir.^  1878^  p.  457),  which  BhowB  extremely  well  the 
head  of  the  metacarpal  caught  between  the  outer  head  of  the  flexor  breTis  on  the  one  side, 
and  the  loni^  aoxor  and  the  inner  head  of  the  flexor  brevis  on  the  other. 
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the  ligament  gives  way  when  dislocation  occurs  in  violent  hyper- 
extension  of  tlie  jointi  the  displaced  phalanx  carrying  the  ligament  with 
it  over  the  head  of  the  nietaciirpal  bone. 

Assuming  that  the  anterior  and  hiteral  lignnients— one  sti'iicture — 
with  the  sesamoid  bones  in  the  flexor  brevis  form  the  chief  impediment 
to  reduction,  manipulation  should  be  tried  first,  and  always  with  an 
aniesthetic  if  possible.  In  the  case  of  the  finger,  the  disphiced 
phalanx  is  well  tilted  hack  on  to  the  dorsum  of  the  metacarpal,  in 
order  to  bring  the  glenoid  and  other  structures  already  mentioned  well 
in  iront  of  the  anterior  margin  of  the  articular  surface  of  the  phalanx 
before  flexion  is  employed.  Tiiis,  with  firm  pressure  of  the  thumbs 
against  the  base  of  the  displaced  phalanx,  generally  causes  it  to  slip 
into  place.  In  the  case  of  the  thumb,  reduction  by  Fabri's  method 
should  he  tried  on  the  same  lines  as  those  already  given >  the  whole 
thumb  being  first  adduoted  towards  the  palm. 

If  tlie  above  fail,  a  tenotome*  should  be  introduced  on  either  side  of 
the  extinsor  tend<*ns  about  a  quarter  of  an  inch  behind  the  articular 
surface  of  the  phalanx,  the  bones  being  extended,  and  the  two  heads 
of  the  flexor  brevis  divided  together  with  the  gleimid  ligament  which  is 
displaced  and  lying  on  the  dorsum  of  the  articnhir  end  of  tlie  metacarpal 
bone.  lieduction  will  then  probably  be  effected  by  flexion,  extension, 
and  rotation.  The  punctures  are  closed  with  collodion,  and  tlie  joint  put 
up  flexed  on  a  perforated  zinc  splint.  Movements  should  be  begun, 
according  to  the  amount  of  tenderness  and  swelling,  within  five  or  six 
days.  If  the  above  fail,  an  incision,  IJ  inches  long,  should  be  made  to 
the  radial  side  of  the  dorsum  of  the  joint.  The  want  of  room  and 
the  close  connection  of  the  extensor  tendons  witii  the  capsule  always 
render  this  small  opi^ration  one  of  some  difficulty.  By  a  sufficiently  free 
dorsal  incision,  the  extensor  tendon  is  easily  separated  from  t!ie  bones 
beneath  and  held  aside  with  a  strabismus  hook  or  hooked  probe. 

When  the  joint  is  opened,  any  tight  bands,  whether  of  the  lateral  or 
the  transverse  fibres  uniting  the  sesamoid  bones,  and  corresponding 
to  the  glenoid  ligament  or  the  flexor  brevis,  are  divided  or  displaced. 
If  the  flexor  tendon  be  the  cause  it  is  replaced  with  a  strabismus  hook. 
If  more  is  required,  the  soft  parts  are  freely  retracted,  and  the  ends  oi 
the  displaced  metacarpal  bones  having  been  cleared  by  keeping  the 
knife-point  closely  applied  to  them,  suiKcient  is  then  removed  in  sita 
by  a  narrow  saw,  which  is  preferable  to  bone- forceps.  Free  resection 
of  one  bone  will  probably  suflice,  if  sufficiently  free ;  merely  paring  off 
the  articular  cartilage  is  likely  to  lead  to  a  stiff' joint.  Only  if,  owing  to 
the  amount  of  matting,  or  previous  inflamnnition,  there  he  additional 
risk  of  ankylosis,  shotdd  tire  base  of  the  first  phalanx  be  removed  as 
well.  Care  must  he  taken,  before  this  is  done,  to  detach  carefully,  as 
completely  as  possible,  the  tendons  inserted  into  it,  together  with  the 
periosteum,  and  wl^ere  two  freshly  sawn  surfaces  are  left  additional 
precautions  must  be  taken  against  ankylosis.  Any  tendon  accidentally 
cut  sbould  he  sutured.  Drainage  should  be  provided  with  sterilised 
horsehair.  The  patient  must  be  prepared  for  some  shortening, 
especially  if  an  epiphysis  has  been  removed. 


•  The  tenotome  should  Ije  strong  as  well  as  narrow,  as  there  is  difficulty  in  manipu- 
*<itiDg  it  between  ibe  diHpluccd  ftiitcular  surfaces. 
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Excision  of  an  inter-plialangeal  joint  may  be  required  in  some  very 
rare  cases  of  **  snapping"  or  **  ckfip-knife  finger,"  where  tlie  trouble  is 
believed  to  be  due  to  irregularity  of  the  joint  surfaces  (p.  34)*  Also  in 
tho^e  cnsea  of  congenital  conlraelioii  of  the  finger  (p.  34)  where  the 
hiteral  ligaments  are  ninch  shorten e<L  At  p.  35  I  have  i>ointe(I  out 
tluit,  in  some  cases  of  neeilles  ileeply  situated  in  the  palm,  a  dorsal 
incision  and  partial  reniovnl  of  n  metacarpal  bone  affords  the  best  way 
of  getting  at  the  foreign  body. 

coks:ebvative  sumaEET  of  the  hand. 

While  every  case  must  be  deciiled  by*  itself,  I  trust  tliat  the 
following  may  be  of  semce  to  my  younger  readers  when  called 
upon,  suddenly,  to  form  what  is  one  of  the  most  important  decisions 
in  ail  surgery. 

i.  The  question  of  trying  to  unite  a  totally  separatdd  part  is 
alluded  to  at  p,  23.  The  question  of  palmar  htemorrhage  is  corjsidered 
'^t  p.  35  ;  and  the  treatment  of  injuries  to  tendons  ami  nerves  will  be 
found  under  these  headings  respectively. 

ii*  Save  in  the  very  rarest  cases,  where  the  combined  comminution  of 
bone,  injury  to  tendons,  and  stripping  off  of  skin  is  extreme,  no  set 
amputation  is  to  be  performed.  In  the  case  of  a  part  of  such  incalcul- 
able value,  and  no  well  supplied  with  blood  as  the  hand,  the  surgeon 
should  renieml)er  VerneuiFs  words  and  not  *'  appr4>ach  these  cases  with 
the  bistoury."  He  is  to  render  the  parts  an  thoroughly  aseptic  as  possible 
(p.  ig),  and  then  to  wait  and  see  what  Nature  will  do  towards  the 
ultinaate  restoration  of  uflefulness.  This,  of  course,  entails  risks  of 
suppuration,  slougljing,  and  even  worse  ones,  such  as  tetanus. 
Assiduous  attention  to  the  advice  at  p.  ig  alone  justifies  running  these 
risks. 

Speaking  generally,  these  cases,  in  which  the  decision  has  to  be  made 
between  too  conservative  surgery  and  in  removing  too  much,  fall  into 
two  groups.  A,  Injuries  limited  to  the  fingers.— Here  conservative 
surgery  is  less  rigidly  indicated  than  in  complicated  and  extensive 
injuries  to  the  hand.  If  the  injury  to  the  finger,  especially  the  third  or 
fourth  J  he  such  that  useful  function  will  be  lost,  it  will  be  wiser  to 
amputate  it,  and  not  bold  out  any  hopes  of  usefulness,  which  will 
only  prove  illusive.  If  it  be  the  index  which  is  most  damaged,  the 
surgeon  will  remeniher  that  a  freely  movable  middle  finger  will 
steadily  improve  in  sharing  with  the  thumb  the  loss  of  the  index.  And 
if  the  head  of  the  metacarpal  hone  has  been  removed,  a  new  interdigital 
space  will  giatlually  be  developed,  which  may  be  very  useful  for  a  working 
man,  B.  Complicated  and  extensive  injuries  to  the  han±— Here  the 
difiiculty  of  estimating  the  extent  of  the  damage,  the  power  ot'  ultimate 
recovery  in  a  part  like  the  hand,  and  the  amount  of  loss  of  functionj 
togetlier  with  the  hopelessness  of  any  really  useful  artificial  substitute, 
should  make  conservative  surgery  the  rule,  and  the  surgeon  should 
wait  and  see  how  much  antiseptic  haths  and  dressings,  together  with 
the  other  aids  given  below,  will  save  from  destruction. 

iii.  Later  amputation. — But  while  it  is  a  cardinal  principle  to 
preserve  every  inch  of  the  hand,  a  single  finger  or  a  thumb  alone 
being  far  more  useful  than  the  most  elaborate  nrtiticial  limb  that  can 
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be  nia^e^  and  wliile  to  gain  tliis  end  it  is  freqaently  advisable  to  trim 
up  ail  injured  part  and  to  remove  bone  in  preference  to  doing  any 
set  mnputation,  it  must  always  be  remembered  that  a  part  may  bo 
capable  of  being  savedj  and  yet  ultimately  be  useless,  imless  it 
be  at  least  partiaUy  movable.  Again,  atrophy  of  a  pai*t,  at  first 
promising  in  usefulness,  may  set  in  some  time  after  the  injury,  brouglit 
about  largely  by  trophic  disturbances.  In  either  of  these  cases  a  rigid 
cicatricial ly  contracted  claw,  or  a  pointed,  sensitive,  and  shrunken  part 
may  call,  later  on,  for  amputation. 

iv»  Amongst  the  very  exceptional  oasea  which  call  for  primary 
amputation  are  those  where  (i)  one  or  more  fingers  are  mangled  and 
pulped  out  of  all  shape  or  recognition  ;  {2)  wliere  all  the  tendons  are  torn 
through,  especially  if  this  has  happened  at  more  tban  one  place,  as  in 
the  fingers  and  in  the  palm  also,  and  where,  with  these  injuries,  there  is 
much  opening  of  the  joints  as  well  as  fracture  of  the  bones  and  ripping 
off  of  the  skin  ;  (3}  where  the  fingers  are  extensively  split  longitudinally 
(Fig.  6) ;  (4)  another  condition,  which  surgeons  in  large  manufncturing 
centres  are  certain  to  meet  with,  requires  grave  co!isideration — f.e., 
where  a  band  is  flayed,  owing  to  its  having  been  caught  between  rollers 
which  hold,  but  do  not  crush  :  here,  as  the  patient  draws  back,  the  skin 
is  stripped  off,  like  a  glove,  up  to  the  wrist.  If,  in  addition,  bones  are 
crusbed,  the  palmar  thee®  opened,  amputation,  leaving  part  of  one 
finger,  if  the  thumb  is  intact,  or  through  the  wrist-joint,  shouhi  be 
])erformed  at  once;  and  BiUrotb  (Lt^cf.  oji  tSur^.,  Pathologi/tand  Thera- 
pentit'S :  Syd,  Soc.  TranB*^  vol,  i<  p,  207)  advises  this  step  where  the  skin 
is  compkHely  stripped  off  without  other  injury,  fingers  entirely  deprived 
of  their  skin  almost  invariably  becoming  gangrenous,  and  the  result 
being,  *'  under  the  most  favourable  circumstances,  nothing  more  than 
an  unwieldy  cicatrised  stump.'' 

The  following  case  (Dr.  Gregory,  of  St,  Louis,  U*S*,  Trans,  Amei\ 
Surg^  Asioe.f  vol.  ii.  p<  232)  is  a  good  instance  of  the  truth  of  the 
above : — 

'*  Thie  hand  of  a  Httle  bc>y  was  caught  in  the  rolling  machlDe  of  &  bakery^  and  the  sktn 
divided  at  the  wrist ^  just  as  cleanly  iw  if  it  had  been  done  by  intentiont  and  an  entii-e 
glove  of  the  skin  taken  oif»  When  I  saw  it,  it  was  held  on  by  the  tips  of  the  fingers  only. 
There  was  no  injury  other  thnn  that  deacrlbed.  1  felt  sjitisfied  that  amputation  was 
proper  :  but  the  patient  insisted  that  he  was  willing  to  take  the  risk  if  amputAtion  was 
not  perforraefJ,  and  I  replaced  the  flap,  and  stitche-i  It  in  »ijveral  places,  believing  that  it 
would  slough.  It  did  slowgh,  and  he  lost  his  tiiigers  u]i  to  the  knuckle*,  and  ihe  only  part 
that  waa  saved  was  a  small  portion  of  the  thynih,  and  the  metac4irpul  portion  of  the  hand. 
This,  of  course,  wa»  a  cicatricial  surface^  which  I  covered  with  grafts,  and  it  finally  healed. 
The  boy  can  hold  a  pea  in  a  tittle  groove  by  the  side  o£  the  tbumb^  and  it  is  probable  that 
the  remnant  of  the  band  will  finally  become  useful " 

The  explanation  of  the  certainty  with  which  the  stripped-off  skin 
dies  in  these  cases,  and  the  uselessness  of  the  most  carefnl  stitching^ 
lies  in  the  fact  that  not  only  have  the  vessels  passing  from  the  deep 
parts  to  the  skin  been  torn  through,  but  the  skin  itself  has  been  sub- 
mitted to  an  enormous  struiii  and  dragging. 

In  such  cases  wliere  it  is  clear  the  gluve-like  skin  nuist  go,  but  the 
deeper  parts  are  uuinjin-ed,  an  attempt  sliould  be  made  by  skin-grafting, 
after  Thiersch's  metbod  (p*  233),  or  by  pedunculated  flaps  (p,  20),  to 
provide  a  covering,  and  prevent  the  sloughing  of  the  deeper  parts* 
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r.  Bkin-graftiiig  is  especiallj  to  be  made  use  of  when,  ifter^ 
injury  to  the  band,  it  maj  be  possible  to  sare  one  or  two  fingers  only, 
or,  particularly,  the  thumb  and  index  finger,  bj  takinff  sldn,  if  po«bIe« 
or  a  pedunculated  flap,  from  the  damaged  handg  the  opposite  arm, 
or  the  belly.  In  slighter  cases  large  grafts  taken  bj  Thi€r8cb*s  method 
(q.r,)  from  the  arm  will  be  employed.  Dr.  Scbreiber  (J/uJurA.  Jtfed. 
Woch.t  Aug,  19,  1892)  adrises  skin-grafting  in  smaller  injaries. 
Thus,  if  the  skin  be  torn  away  from  the  dorsum  of  a  finger,  OTer* 
extension  will  follow  when  the  woimd  is  healed  unless  it  is  grafted. 
On  the  other  hand,  if  it  be  tbe  pulp  that  is  torn  away,  successfrd 
grafting  will  give  a  rounded,  sensitive,  fleshy  end,  instead  of  a  thin, 
sensitive,  pointed  one.  The  surgeon  must,  of  course,  prepare  his 
pa  tie  Tit  for  disappointment.  The  grafts  may  die,  and  the  injured  part 
be  reduced  to  a  claw,  active  movement  largely  disappearing.  Skin- 
grafting  may  also  bo  made  use  of  later  on  if  one  or  more  fingers  become 
contracted,  and  division  of  the  cicatrix  leave  a  gaping  wound.  The 
above  remarks  refer  to  skin-grafting  for  small  areas  on  the  fingers,  and 
the  back  of  tbe  hand  only.  The  case  of  the  palm  and  the  employment 
of  pedunculated  flaps  is  referred  to  later  (p.  20)- 

In  some  cases  the  method  of  deiossement  of  French  surgeons  will  be 
useful  in  supplementing  or  replacing  skin-grafting.  Supposing  that  in 
a  case  of  severe  laceration,  in  which  it  is  determined  to  try  and  save 
the  handj  one  finger  requires  amputation  ;  by  turning  out  the  bone, 
removing  the  nail  and  tendons,  some  of  the  soft  parts  thus  left  may  be 
utilised  in  tilling  up  any  large  gap  below.  The  incision,  en  raquetUf 
is  made  alon^  the  dorsum  or  palmar  aspect  according  as  it  is  desired 
that  the  soft  parts  of  the  finger  should  fall  into  place  along  the  back 
or  front  of  the  hand. 

Mr.  C.  B,  Keetley,  whose  ingenuity  is  well  known,  made  use  of  the 
soft  parts  in  a  different  way  (Lan*,  March  4,  1905). 

A  y<mng  woman  htul  all  the  fingers  of  the  right  hatid  crushes!  and  torn,  and  on  the 
fmltnar  surface  burnt,  bj  the  hot  roller  of  a  machine- mangle.  "Nearly  every  iater- 
phalangeal  joint  was  open  on  the  palmnr  aspect.  All  the  ioxor  tendons  of  the  middle  and 
ring  flngem  were  destroyed.  But  their  dorsal  tendons  were  intact.  I  therefore  amputated 
the  ring  finger,  preserving  all  it«  dorsal  soft  atmctures.  These  being  then  brought  round 
and  fixed  to  the  previously  refreshed  palmar  surface  of  the  pholaoged  and  joints  of  the 
middle  finger,  the  extensor&  of  the  ring  assumed  the  duties  of  ticxorB  of  the  middle  finger 
The  results,  both  as  regards  appeamoce  and  function^  were  surpriBingly  good." 

vi.  Irgury  to  Joints.— \Yhere  the  tendons  are  uninjured,  or  can  be 

Rttturfd,  wjjere  tliere  in  no  extensive  couiinhmtion  of  bone  or  great 
injnry  to  tho  skin,  tlie  linger  will,  of  course,  be  saved.  If  expectant 
trenlment  is  »d opted,  even  if  the  parts  heal  quickly,  the  sm^peon  will  be 
forlunatt?  if  !ie  niiinuges  to  preserve  lor  his  patient  half  the  natural 
range  of  movement  of  the  joints  aflected.  And,  to  do  this,  splints— 
of  perforated  zint%  not  of  wood  alone — will  have  to  be  Irequently 
chani^ed^  the  part  being  put  up  fur  a  short  time  flexed,  then  extended, 
niiiKsnge  assiduously  employed,  i&c, 

I  am  of  opinion  that  excision  of  a  joint  which  has  been  freely  opened 
will  rt'sltue  better  niovenient  if  the  patient  is  brave  and  persevering. 
It  sliuultl  certainly  be  tried — and  removal  of  the  bones  carried  out  suffi- 
ciently widely  to  luevent  any  risk  of  ankylosis — in  the  case  of  the  joints 
of  the  thumb  (p.  15). 
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vii.  Injury  to  Tendona. — This  is  fully  considered  at  p.  40. 

viii.  To  sum  up  the  chief  paints : — Primnry  amputations,  especially 
wliat  may  be  called  formal  operations,  are  only  to  be  made  use  of  under 
the  very  rarest  cireumstances  :  any  sur*;eoii  who  makes  use  uf  theui  will 
\  almost  always  find  that  he  has  overstepped  what  was  absolutely  needful. 
The  part  should  be  thorouglily  eleansed  (with  the  aid  of  an  antesthetic), 
by  means  of  turpentine  and  soap,  with  a  sterilised  nail-bnish,  and 
lotio  hydr,  perch*  (i  in  2000),  lysol  (2  p.c.) ;  these  solutions  being 
used  continuously  hot  in  an  arm-bath.  A  word  of  warning  may  not 
be  out  of  place  here.  In  his  desire  to  obtain  asepsis  the  surgeon 
should  remember  possible  effects  of  oveislrong,  irritating  cheuiicals, 
such  as  formalin,  carbolic  acid,  S:c.  Tlte  vitality  of  the  soft  parts  is 
much  lowered,  and,  in  the  case  of  the  tingers,  tbey  are,  on  three 
aspects,  thin  and  easily  compressed  against  closely  adjacent  bones. 
The  hopelessly  damaged  soft  parts  should  be  trimmed  and  drainage 


Fig.  15. 
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provided.  It  is  only  by  great  care  here  that  the  surgeon  is  justified 
in  submitting  his  patient,  during  the  attempt  to  save  a  mangled  part, 
to  the  risks  of  infection,  gangrene,  tetanus,  &c.  If  there  is  any  doubt  as 
to  the  completeness  of  the  cleansing,  the  part  should  be  kept  in  an 
arm-bath  with  a  weak  aseptic  lotion,  constantly  renewed.  But  it  is 
always  advisable  to  get  the  wound  sweet  and  safe  under  a  boracic  acid 
fomentation  and  at  rest  on  a  splint  as  soon  as  possible.  If  any  part 
must  be  amputated,  a  tlap  of  skin  or  tendon  that  may  be  useful  is  to 
be  transferred  to  the  parts  that  are  being  saved.  So,  too,  later  on,  if 
a  surface  is  left,  which  by  cicatrising  slowly  will  lead  to  distortion,  or 
if  tendons  exposed  have  fihrillated  and  died,  an  attempt  must  be  made 
to  cover  the  one  by  flaps  taken  close  by  or  from  a  distance,  and  replace 
the  other  by  distance-sutures  (p.  48).  Secondary  operations  will  also 
include  removal  of  any  painful  stumps,  especially  those  which  inteifere 
with  the  approximation  of  the  thumb  to  another  finger. 

Fig.  13  is  an  excellent  instance  of  what  may  be  effected  by 
conservative  surgery  here.  It  represents  the  remains  of  a  hand, 
consisting   of  the    thumb,    stump   of    the    index    and   of    the    V 

2 — 2 
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finger,  and  also  shows  of  how  much  flexion  the  shortened  index  is  still 
capable.* 

Value  of    Fedunotdated   Flaps  in  Ii^xiriea   of  the  Hand. — Thta 
methmly  which  we  owe  to  Dr.  Feiiger,  is  described  in  a  lucid  article  b/ 

Fig,  14. 


Dr,  Schvoeder  of  Chicago  {Amer.  Joum,  Meii,  Sa,,  Oct.,  1900,  p.  435). 
It  is  pointed  out  tltat  Thiersch's  method  does  not  give  either  the 
elasticity  or  resibtaiice  which  are  especially  needed  in  the  pahu :  the 

Fro,  15,  I 


It    may,  however»  be 


resulting  scar   is  also  prone  to   break   down. 
usefully  employed  on  the  dorsiioi. 

Di%  Scbroeder'!^  patient  was  aged  30,  the  right  hand,  oontmcted  into  &  fist,  Imd  been 
left  imti-eftted  since  a  bum  in  infancy.  Its  functionB  were  almost  entirely  lost  (Fig.  14), 
The  hftnd  and  right  hip  were  moet  carefnlly  prepiw^d  for  twodnyii.  The  opcratioiis  were 
six  in  number. 


•  The  figure  is  taken  from  a  paper  on  Railway  Injuries,  by  Dr.  ThomBon.of  Kentucky  ; 
Drant,  Ait*et\  Surg,  A«soe,,  vol,  ii.  p,  190. 
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Firxt  Operation,— The,  cicatricial  tissue  wa*  dissected  off  the  palm,  fingers,  and  thumb. 

[ThiH  left  a  wound   extending  from  the  carpo-raetacarpal  joints  to  the  difttAl  phalanges 

(Fig,  15),    The  deformity  of  the  thumb  was  corrected,  but  the  new  (j^^aition  was  maintiiiueLl 

with  dilticulty*    The  first  finger  was  still  tJexed  by  the  shortened  anterior  ligament  of  the 

first  jnterphaliiQgeal  joint,  which  was  ruptured  in  eittending  the  tinger.     The  hand  was 

now  placed  upon  the  hip  and  inclaions  matle  in  the  skin  as  guide:*.    The  upper  flap  was 

made  wide  enough  to  cover  the  denuded  space  above  the  first  row  of  digital  furrows^ 

I  having  an  anterior  and  posterior  pedicle,  the  distal  end  of  the  thumb  passing  out  through 

I  the  posterior  pedicle  (Fig.  16).    The  anterior  flap  passed  over  to  the  crest  of  the  ilium, 

I  The  hand  was  now  placed  under  this  flap,  the  fingers  separated,  and   inei§ionH   made 

Lopposite  the  middle  oC   the   distal  phalanx   of   each   as   guides.     The  hand  was  again 

iiemovcd  and  the  pockets  mai^le,  one  for  each  finger,  leaving  attachments  between  the 

fingers  for  nourishmcut  and  better  immobilisation  of  the  fingers.      The  hand  was  now 

FiQ.  16. 


i 


Hand  in  place  over  the  hip. 


placed  in  position  and  the  upper  and  lower  flaps  united,  as  well  as  the  lower  border  of  the 
lower  flap  to  the  fingen*,  and  the  upper  border  of  the  upper  flap  to  the  edgtt  of  the  skin  of 
the  wrist.  There  nre  several  important  precautions  to  Ijc  taken  in  this  step,  naioely  : — 
(i)  Kot  more  than  a  quarter  of  an  iiii'li  of  »ul>cutaneoii^  tissue  must  be  taken,  because  a 
thicker  flap  ie  clumny  and  more  difficult  to  unite  to  the  skin  of  the  band.  However,  if 
more  is  taken  it  will  be  absorlwl  in  time.  Some  subcntnneous  tissue  must  be  attached,  or 
the  vitality  of  the  flap  is  endangered.  (2)  There  must  be  no  tension  on  the  pedicles. 
(3)  The  etiges  of  the  skin  of  the  h«nd  must  be  nndermined  for  at  least  one  quarter  of  an 
inch,  so  ai  to  allow  of  eawy  approximation. 

Sterile  gauxe  was  place<l  at  the  back  of  the  hand,  and  gauie  drains  behind  the  fingers. 
A  ]arg«  dressing  was  pUced  over  the  hand  and  retained  bj  adhesive  straps.  A  plaater 
caac  was  next  applied,  extending  from  the  shoulder  to  the  glutreo-feraoral  fold.  At 
the  end  of  three  days  a  trap-door  wa3  (Fig.  17)  cut  in  the  case  and  the  dressings  changed. 
Boric  acid  solution  was  the  i*trongest  antiseptic  usetl  in  these  dressings.  The  wonnd  was 
dreaBcd  every  thinl  day, 

fitrmtd  OjteratioN.^This^  performed  on  the  eighth  day,  consisted  in  dividing  the  ianer 
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pedicle  to  where  the  thumb  protrtided.     Part  of  this  pedicle  wm  united  to  its 

place.    The  flap  was  united  to  the  thumb  (Fig,  i8).    A  new  caae  was  applied  because  «| 

ihii  broken  coudition  of  the  old  one.     Dressing  at  before.  '| 

Third  Operation. — On  the  sixtc*enth  day  the  remainder  of  the  posterior  flap  wasdiridej 


arid  the  flap  stitcbed  to  the  radial  J^klc  of  Imml  and  index  finger.     The  Maj>  was  now 
nouriahevl  fmoi  the  *interior  ]jediul<;  ami  intenligital  ^'pta  ami  the  new  adhc^iotiB  formed. 

Fig.  1 8. 
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divided,  and  the  hfmd  thus  liberated.  At  this  time  the  granulating  wound  on  the  hip  waB 
curetted,  partly  closed  by  undermining  the  akin  around  it,  aod  then  grafted. 

Fifth  Operation. — On  the  twenty-seTcnth  day  the  bridges  of  flap  between  the  index 
«nd  aecjond  and  between  the  little  and  ring  flngera  were  divided  and  sutured  to  their 
reapectiTe  etlges  of  the  finger. 

SiJih  Opera/ km. — On  the  thirty -second  day  the  bridge  between  the  second  and  ring 
finger  was  divided,  and  the  parts  sutured  as  before. 

Whenever  an  e*lge  of  fl»p  was  unitetl  to  the  e<lge  of  normal  skin,  it  was  necessary  to 
dissect  back  the  skin,  freshen  the  edges  and  bevel  those  of  the  flap  below,  so  that  good 
coaptation  would  be  possible,  and  primary  nniou  assured.  Dr.  Schroeder  with  great  can- 
dour states  that  it  nvas  not  possible  ia  any  of  his  cases  to  avoid  infection  ab*oIutely/btit  by 
freqnent  dressings  and  pro|>er  draiuHge  this  did  not  interfere  with  a  good  result.  In  this 
awe  the  joint  opene<^l  in  the  index  linger  became  ankylosed.    The  usefulness  of  the  hand 

FiQ.  19. 


was  very  much  improved,  and  the  patient,  three  months  after  the  operation  (Fig.  3 
able  to  partially  Ilex  and  extend  the  fingers.  Three  other  cases  are  given.  In  on 
resulting  from  a  burn,  a  useful  hand  re«ultetl.  The  reumining  two  were  due  to  injury. 
In  one,  where  the  hand  had  been  caught  between  rollers,  the  greater  part  of  the  skin  on 
the  palm  and  dorHum  waa  torn  away  and  the  flexor  tendons  freely  exponr^d  in  the  palm,  A 
Ringle  flap  was  tuken  from  the  hip  and  its  free  cdgG  united  to  thtt  mdial  hide  of  the 
thumb  and  upper  and  lower  edge  of  the  palm.  A  moat  complete  result  followed.  In  the 
tast  case,  after  an  attempt  to  save  a  very  badly  crushed  hand  hatl  failed,  the  fingers  and 
uio«t  of  the  skin  on  the  palm  and  dorsum  died:  the  slump  waa  grafted  from  the  hip* 
After  several  weeks  the  pedicle  was  lengthened,  cut  low  down,  and  the  flap  turned  up  on 
the  dorsum  and  sutured.  The  result  was  good,  giving  the  patient  a  stump  to  press  the 
Thumb  against. 

RE-ITKION  OP  SEVEEED  DIGITS, 


The  question  will  suinetimeB  arise  as  to  the  advisabilitj  of  attempt- 
ing to  re-imite  portions  of  severed  fingers  and  thumbs. 

Many  such  successful  cases  have  occurred,  and  the  surgeon  may  well 
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make  the  attempt*  when  the  parts  are  cleanly  severed,  through  a 
phalanx,  especially  the  distal  one;  and  when  the  patient  is  young 
aod  healthy,  as  is  often  the  case  in  country -practice :  when  the  cut 
has  passed  through  a  joint»  not  through  a  phalanXi  the  outlook  is  far 
less  promising. 

The  following  are  instanees  of  the  parts  severed  :  ^M 

The  first^  second,  i^titl  thitxi  Angers  eol  off  above  a  diigoiaal  line  beginning  in  the  middle 
[>halAnx  of  the  iDdex  finger  and  ending  in  the  la&t  phaUnz  of  iht  third  finger  near  the 
root  of  the  nail.  The  parts  had  been  lying  in  the  gnow  for  some  time  and  were  kept  for 
two  ur  three  hoars  before  being  applietl.  In  other  cases  the  [lart  has  been  severed 
longitudinallj,  containing  in  it  a  portion  of  bone  split  off.  Thf  time  between  the  injury 
and  the  treatment  has  varied  from  twenty  minates  to  three  or  four  hours,  and  the  severed 
part  has  been  piclEed  out  of  sawi^ust,  brought  up  in  dirty  paper,  whilst  in  a  third  the 
patient  was  sent  back  to  find  it  iti  the  field  in  which  he  bad  been  reaping. 

When  there  is  the  least  shred  of  soft  parts  left  holding  on  the 

aeveretl  bit,  even  a  had  compound  fracture  of  the  finger  with  severe 
laceration  of  the  soft  parts  may  be  saved. 

The  age  and  condition  of  the  patient,  tlie  time  which  has  elapsed 
since  the  injury,  the  part  affected — i.f*,  whether  the  index  finger  or  tlie 
tlininh — ^nmst  all  be  considered ,  And  in  any  case  the  patient  should 
be  warned  that,  though  the  attempt  may  succeed*  the  parts  unite,  and 
sensation  be  restored,  the  result  may  be  a  stitT  and  therefore 
comparatively  useless  member* 

If  it  he  decidrd  to  make  the  attempt,  the  part  should  be  carefully 
cleansed  with  soup  and  water,  turpentine^  hot  mercury  perchloride  fiolu* 
tion  (i  in  2000),  united  exflctly  with  a  few  points  of  fine  wire  or 
salmon-^ut  and  horBchair  sutures,  enveloped  in  aseptic  wool,  and  kept 
in  situ  with  carefiUly  adjusted  splints  of  perforated  zinc.  The  dressings 
should  not  be  disturbed  for  at  least  three  days,  if  possible.* 


SUPEBNUMEBABY   DIGITS. 

Tins  congenital  deformity  is  suflSciently  common  and  important  to 
require  a  brief  notice.  The  chief  point  of  importance,  from  a  practical 
point  of  view,  is  the  mode  of  junction  of  the  supernumerary  digit. 
This,  consisting  of  two  or  three  phalanges,  may  be  joined  by  mere 
fibrous  tissue  ;  in  other  cases  there  may  be  a  complete  articulation 
between  it  and  the  side  of  an  adjacent  metacarpal  bone,  or  the  carpus, 
a  metacarpal  bone  being  nsually  present,  in  ad^lition  to  the  phalanges, 
in  the  latter  case*  Lastly,  the  allied  condition  of  a  sitpernnmerary 
phahiitx  may  be  present  in  cases  where  the  terminal  phalanx  of  a 
thumb  or  finger  is  bifid. 

Treatment. — This  consists  of  amputation,  as  early  as  possible,  with 
strict  aseptic  precautions,  so  as  to  secure  primary  union  and  a  perfect 
scar  in  a  part  where  a  deformity  is  so  noticeable,  and  also  to  prevent 
the  risks  of  infection  when  a  joint  is  opened.     In  each  case  the  finger 

•  NamerouB  cases  of  this  kind  will  be  fonnd  in  the  Lancei  for  1861,  voL  ii.,  and  later 
(^Anruih  of  Surfer ^,  March,  1SS7,  p.  263).  fifteen  such  eases,  with  good  result*,  have  been 
tabiilatml  by  Dr»  Pilcher. 
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is  removed  by  an  elliptical  incision,  the  fltips  being  cut  so  as  to  meet 
exactly ;  where  the  union  is  fibruus,  this  is  all  that  is  requirt'd.  But 
where  an  articular  surface  is  present,  this  must  be  exposed  after 
disarticulation  of  the  finger,  and  sufficient  of  the  joint  chiselled  or  cut 
away  with  strong  scissors  so  as  to  leave  the  surface  of  the  hone  phme 
and  uniform  ;  otherwise  growth  will  continue  at  this  spot  up  to  adult 
Bge,  and  a  very  unsightly  deformity  may  be  produced.  \Vhen  the 
articuhition  is  w4th  the  carpus,  additional  care  is  requii-ed  in  carrying 
out  the  above  steps. 

In  the  case  of  a  bifid  plnihinx  the  treatment  involves  more  trouble 
on  the  part  of  both  sui'geon  and  patient  or  the  JViends,  if  the  result  is 
to  be  satisfactory.  That  portion  of  tlie  phalanx  wliirli  is  the  largest, 
which  diverges  least  from  the  straiglit  line,  and  which  carries  the  best- 
developed  nail  (if  these  three  points  coincide)  is  to  be  ]>reserved,  and 
the  other  one  removed.  In  carrying  out  this  step,  if  the  phalanx  be 
not  completely  bifid,  it  shouhi  be  split  down  througli  its  base  with  a 
chisel,  bone-forceps  or  strong  scissors,  and  the  part  to  be  removed 
taken  away.  Any  ligaments— c,^.,  the  lateral  on  the  opposite  side — -or 
stinictures  which  will  prevent  the  part  left  from  being  brought  into  the 
straight  line  shouhi  he  divided.  As  soon  hs  the  wound  is  healed, 
carelul  movements  of  tlie  joiuts  and  hringing  the  phalanx  into  the 
straight  line  must  be  practised  every  few  days,  and  a  metal  splint  worn 
with  a  collar  round  the  wrist,  with  a  lateral  prolongation  coming  up 
along  the  affected  finger  or  thumb  on  the  side  away  from  that  to  which 
the  phalanx  projects,  this  prolongation  admitting  of  being  hent  out- 
wards to  any  needful  extent ;  by  this  means  the  phalanx  whi<'li  is  at 
fault  can  be  drawn  straight.  But  persevering  daily  treatment  for  four 
or  six  months  will  be  required. 


WEBBED  FINOERB  (Figs.  20,  21  and  22), 

These  should  always  be  remedied  in  early  childhood ;  if  left 
untouched,    the    fingers    may  he    useful,   but    the    annoyance    of   the 

[deformity  will  he  serious.  The  surgeon  should  not  yield  to  pressure 
put  on  bini  to  operate  in  early  infancy.  Siuiple  division  of  the  web — 
a  trifling  operation — is  out  of  the   question  owing  to   the  inevitable 

r  recurrence  of  the  deformity.     On  the  other  hand,  especially  if  exten* 

^fiive  dissections  arc  made  in  raising  flaps,  the  loss  of  blood  will  be 
considerable,  and  not  without  risk  both  as  to  the  vitality  of  the  fiaps 
and  of  the  infant  itself*  No  operation  should  be  undertaken  before 
the  child  is  at  least  three  years  old  ;  in  cases  where  the  union  is  very 
close   I  have  preferred  to  wait  till  the  age  of  four.     Where  several 

'fingers  are  united,  quite  a  month  should  ehipse  between  the  operations 
on  the  first  and  second  pairs. 

As  is  stated  below,  the  variety  of  the  uniting  medium  will,  to  a 
certain  extent,  afiect  the  operation  chosen  ;  thus,  whether  the  w  eh  is 
lax  and  free  (Fig.  20),  or  close  and  thick  (Fig.  2^)^  or  whether  two 
Ingers  are  fused  together  by  bony  union. 

I.  The  simpler  methods — viz.,  wearing  a  large  metal  ring  tln'ough  a 
hole  made  where  the  cleft  slionld  begin,  or  passing  large  silver  wire  or 
fine  drainage-tubing  through  such  a  hole,  the  ends  of  the  tubing  being 
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attached  to  a  wristlet  or  bracelet,  and  the  wire  twisted  in  a  loop  roimd 
au  adjacent  fin^^er — one  of  these  may  be  tiled  first,  and  tubing  has  the 
advantage  of  allowing  the  hand  to  move  more  freely.*  When  the  per- 
fr*rntion  is  soundly  healei! — i,i\^  in  about  four  weeks — the  web  should 
be  slit  Tip,  ejK'li  linlf  split,  dissected  up  for  a  little  way,  and  the  edges  of 
the  two  tlnpft  thus  foniied  united  with  a  faw  points  of  sterilised  horse- 
hnir.  A  sharp- pointed  prolie  will  be  needed  to  keep  the  protruding  fat 
ill  place.     The  lingers  should  be  ke[^t  apart  throngliout  the  healing. 

This  mt!thod  has  the  disadvantage  of  being  tedious,  and  the  fonna* 
tion  of  epidennis  round  the  foreign  body  is  littble  to  he  inconiplele. 

2.  If  the  above  fail,  one  of  the  following  plastie  operations  should  be 
made  use  of; 

Agnew's  or  Norton*s+  (Figs.  20  and  2i), — This  is  intended  for 
eases  where  the  web  is  ample.     Siiiall  triangular  flaps  are  raised  in 


Fig.  20, 


Agoew's  operation  for  webbet!  fingers.    The  flup  in  dorsnl,  large,  and  fiingle. 
(Keeu  and  White  :  Amrfituin  Tr^tJiiftfft  a/  Surffery.) 

Norton's  operation,  on  the  dorsal  and  pahnar  aspects ;  the  webs  are 
then  cut  through  and  the  flaps  very  carefully  stitched  together  without 
tension.  The  object  is  to  ensure  rapid  union  in  the  comnieuceuient  of  the 
cleftj  and  thus  no  re-development  of  the  web*  A  better  plan,  Agnew's, 
employs  a  single  larger  flap  (Fig.  20)  raised  from  the  dorsum •  The 
flap  should  be  thick  enough  to  avoid  risk  of  sloughing,  and  somewhat 
narrow  to  prevent  bulguig.  To  prevent  tension  it  should  be  suffieiently 
long,  its  bjise  being  at  the  level  of  the  nietacarpo-phalangeal  joints,  and 
its  ajiex,  wliich  should  be  rounded,  almost  reaching  to  the  base  of  the 
second  phalanges.  The  apex  is  sutured  to  the  palmar  alg^^  of  the 
cleft,  and  its  sides  to  the  skin  at  the  edge  of  the  wound.  Any  tissue 
between  the  knuckles  that  prevents  their  coming  together  should  be  cut 
away.  The  renjaining  web  is  then  split,  and  treated  as  above  described. 
The  line  of  the  natural  web  should  be  carefully  observed. 


*  This  old -fashioned  step  will  still  be  found  useful  in  cases  where  the  iioion  is  close, 
f  Bntt*h  Medittf!  JitHrnal^  1881,  ii.  931.     On  the  Continent  this  o[>enitioD  goes  by  the 

name  of  Morel- Laval  lee.    Zeller,  alM),  to  avoitl  trenching  on  the  pahn^  iwlvocatetl  the  use  of 

a  single  dorsal  flap. 
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Didot's  (Fig.  22). — This  operntion  was  iiitrodnceil  for  cases  in  which 
the  weh  is  very  hhitow.  Two  narrow  longitndiiirtl  fiaps  are  dissected 
up  as  thick  as  possihie  from  the  palmar  and  dorsal  aspects  of  the 
alfected  fingers  by  two  incisions,  one  ah)ng  the  middle  line  of  the 
dorsum  of  one  linger  and  another  along  the  miiklle  line  of  the  palmar 
surface  of  the  otlier,  from  a  point  opposite  to  the  extremity  of  the  web 
to  the  knuckle.  By  transverse  incisions  at  each  end  of  the  vertical 
ones  (Fig,  22)  two  flaps  are  marked  out.  These  are  most  carefully 
dissected  up  {see  below),  and  each  flap  is  then  folded  round  to  eover  in 
the  raw  surface  of  tlie  finger  to  which  it  is  attached,  and  secured  with 


Fig,  21. 


Fig.  22. 


a 


D 


ij|\ 


KortoTi*s  operation  for  webbed  fingers. 
The  flaps  are  small  and  double. 


IHdof  B  operatioa  for  webbed  Mngers. 
(Reeves.) 


a  few  points  of  interrupted  sutures  of  very  fine  steiilised  sahiion-gut 
and  horsehair. 

Didot's,  like  many  French  operations,  is  most  ingenious,  and,  on 
paper,  it  looks  an  excellent  one.  But,  in  practice,  the  following  ob- 
jections will  present  themselves  :  (i)  It  is  a  severe  operation,  especially 
in  little  chihlren.  (2)  It  is  not  easy  to  raise  satisfactory  flaps  in  parts 
so  small  and  with  skin  so  little  developed.  Thus,  if  the  flaps  are  thick 
enough,  it  is  easy  to  injure  the  extensor  tendons  or  digital  nerves  or 
vessels*  and  ihiin  to  run  the  risk  of  necrosis  of  the  terminal  phahmx ; 
on  the  other  hand,  if  tlie  Haps  are  too  thin  they  slouch,  and  infection 
readily  occurs,  (3)  The  flaps  are  nearly  always  insufficient  to  cover  the 
denuded  surfaces  unless  they  are  Buhraitted  to  such  tension  as  may 
lead  to  sloo^hinjL;.  Thus  in  part  the  wounds  must  heal  hy  gtsinulation, 
which  may  lead  to  h  arm  fid  scars,  or  by  the  aid  of  skin-grafting, 
which  is  liable  to  be  rendered  futile  by  the  restlessness  of  the  patient. 
(4)  Considerable  difficulty  will  be  met  with  in  fitting  neatly  the 
qnadrangnlar  edges  of  tlie  flaps  at  the  roots  of  the  fingers  so  as  to 
satisfaclnrily  re-establish  tbe  web. 
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For  the  above  reasons  I  prefer  the  method  of  operatinf;;  by  a  ti'i- 
angular  flap  (Figs.  20  and  21)  wherever  the  web  is  loose  enough  to 
render  this  feasible. 

Mr.  Bidwell  in  one  case  {Lancet,  June  29,  1895)  combined  the 
methods  of  a  flap  from  the  web  with  one  from  the  dorsum  of  one 
finger,  and  skin-grafting. 

In  those  rare  cases  where  the  union  is  bony,  the  choice  lies  between 
(a)  leaving  things  as  they  are,  or  (b)  removing  the  bone  of  one  of  the 
united  fingers  after  exposing  this  adequately  by  two  rectangular  flaps, 
dorsal  and  palmar.  If  any  other  step  is  taken  and  the  fingers  divided, 
there  is  a  risk  that  both  may  need  to  be  amputated. 

After  all  operations  on  webbed  fingers,  especially  the  one  introduced 
by  Didot,  there  is  more  or  less  tendency  for  the  fingers  to  become 
stifily  flexed  or  extended,  according  as  any  excess  of  scar  has  formed 
on  the  palmar  or  dorsal  surface.  Thus  it  is  very  common  for  the 
finger  which  has  the  dorsal  flap,  and  in  which  the  cicatrix  lies  along 
the  palmar  surface,  to  become  flexed.  This  tendency  must  be  met  by 
perservering  use  of  a  s))lint,  one  similar  to  that  mentioned  at  p.  29 
being  applied  to  the  dorsal  or  palmar  surface  of  the  finger  as  required. 
At  first  it  must  be  worn  day  and  night,  and  then  removed  for  varying 
periods  in  the  day  to  admit  of  active  and  passive  movements  being 
assiduously  practised.  It  will  require  to  be  worn  at  night  for  many 
months.  In  a  few  cases  of  this  deformity  a  pedunculated  flap  taken 
from  the  dorsum  will  provide  the  most  extensive  and  mobile  skin  in 
the  position  of  the  web. 

OONTBACTED     PALMAR     FASCIA     AND     OTHER     CON- 
TRACTIONS  OP   THE   FINGERS  (Figs.  23,  24  and  25). 

It  is  well  known  that  occasionally  conti-action  of  the  palmar  fascia 
takes  place,  especially  that  part  of  it  going  to  the  inner  two  fingers, 
being  due  partly  to  constitutional,  partly  to  local  causes.  Commencing 
about  the  transverse  palmar  creases,  it  steadily  cripples  the  hand  by 
drawing  down  the  fingers,  causing  flexion,  first  at  the  nietacai'po- 
phalangeal,  and  later  at  the  inter-phalangeal  joints  (Fig.  23). 

Operation. — This  maybe  either  subcutaneous,  by  multiple  punctures; 
or  open,  this  being  eff'ected  either  by  multiple  transverse  cuts  through 
an  open  longitudinal  incision,  or  by  excision  of  the  contracted  fascia. 
I  prefer  the  first  two,  for  the  reasons  given  below. 

The  Subcutaneous.— The  best  is  Mr.  Adams'  method,*  by 
multiple  punctures  from  the  suiface  downwards.  The  skin  must  first, 
for  a  day  or  two,  be  carefully  prepared  and  cleansed.  Where  general 
anaesthesia  is  contra-indicated,  eucaine  may  be  substituted.  Professor 
Keen  has  proved  the  value  of  this  (Ajnerican  Medicine,  October  31, 
1903,  p.  704).  The  patient,  aged  62,  sufi'ered  from  chronic  bronchitis 
and  had  a  distinct  murmur  with  the  first  cardiac  sound.  The  tissues 
over  the  median  and  ulnar  nerves  at  the  wrist  having  been  injected,  these 
two  nerves  were  exposed,  and  twelve  to  fifteen  drops  of  a  one  per  cent, 
solution  of  cocaine  were  injected  into  each.     Two  contracted  cords  of 

*  Finger  Contraction  and  Depressed  Cicatrices  (Churchill,  1892). 
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palmar  fascia  were  then  dissected  out,  and  tlieir  extension  on  to  the 
second  phalanx  of  the  two  fingers  affected  thoronuhly  severed.  The 
operation  lasted  nearly  fifty  minntes*  At  no  time  did  the  patient 
siilFer  the  slightest  pain.  The  result  was  satisfactory.  The  fingers 
could  be  fully  extended  at  the  knuckles^  but  were  still  slightly  contracted 
at  the  second  joints.  Finding  some  spot  where  adhesion  of  the  skin 
to  the  fascia  has  not  yet  taken  pluce,  tlie  surgeon,  avoiding  the  site  of 
the  vessels*  passes  a  delicate  fascia-knife,  or  a  fine,  small  tenotomy 
knife,  between  the  skin  and  fascia,  and  divides  the  band  from  above 
downwards,  taking  care  not  to  dip  the  point  too  freely.  If  too  much 
8traifi»htening  is  attempted  at  once,  the  punctures  will  gape  widely  and 
readily  tear,  especially  where  the  skin  and  fViscia  are  adherent.  In 
cases  of  contraction  of  two  fingers,  multiple  punctures — e.f^.^  five  to 
nine — may  be  required.  It  is  very  easy,  by  operating  on  the  palmar 
GordB,  to  rectify  the  contraction  at  the  metacarpo-phahmgeal  joint. 
The  sti'aiglitening  of  the  contraction  often  met  with  between  the  first 
and  second  phalanges  is  mucli  more  difficult.  The  digital  prolongations 
of  the  fascia  may  be  divided  by  punctures  in  the  web  between  the 
fingers,  extreme  care  being  required  to  avoid  tlie  digital  vessels  and 
nerves  by  not  dipping  the  point,  and  keeping  to  the  mid  die  line.  But 
when  the  surgeon  finds  some  difficulty  in  correcting  this  contraction 
thoroughly,  I  am  of  opinion  that  lie  will  act  most  wisely  by  correcting 
the  remaining  contraction  gmdtially  by  the  use  of  Mr.  Adams*  finger- 
splint  with  raek-and-pinion  movements  opposite  the  metacaipo- 
phalangeal  and  jnter-phahuigeal  joints.^  Thoi^je  of  alumiuium  or 
xylonite  are  reconunenilcd  by  Mr*  Keetley  (Orthojufdit'  Sttrgen/, 
p.  237).  The  metal  shouhl  be  thick  enough  not  to  bend  like  lead. 
The  splints  shouhl  accurately  fit  tlie  palm,  and  the  length  and  breadth 
uf  each  finger.  They  are  secured  by  bfoad  strips  of  soft  leather.  At 
intervals  during  the  day  whatever  splint  is  employed  should  be  removed, 
and  the  hands  well  soaked  in  hot  water,  scrubbed  in  tliis  with  a  nail- 
brush, and  the  patient  assiduously  practise  placing  the  affected  finger- 
tips on  a  table,  and  then,  standing  up,  making  pressure  on  the  dorsal 
surface  of  the  fingers  with  those  of  the  other  hand.  In  any  occupation 
which  entails  much  grHspii^g,  gloves  padded  on  the  palmar  surfiice  shoidd 
be  worn  (Keetley)*  The  skin  sliould  be  first  most  earefull^^  cleansed, 
and  an  aseptic  dresshig  applied  for  three  or  four  days,  when  the  pniictures 
will  be  pnictirally  healed.  The  splint  should  be  worn  day  antl  night 
at  first,  carefully  padded  at  all  pressure  points.  Some  weeks  will  be 
I'equired  to  correct  the  phalangeal  contraction,  and  in  advanced  cases 
relapses  can  only  be  prevented  by  the  persevering  use  of  the  splint. 
If  the  surgoun  attempts  to  straiighten  completely  an  advanced  case  of 
phalangeal  as  well  a.s  metacarpo-phalangeal  euntraction,  he  runs  the 
risk  (l)  (by  dividing  a  digitiil  nerve)  of  causing  slight  gangrene  of  the 
finger-tips  or  most  intolerable  pain,  and  {2)  of  damaging  the  tendons, 
for  sometimes  tliese  bands  are  closely  related  to  the  thee  a  in  the  fingers. 
The  following  threefold  association  of  the  palmar  fascia  with  adjacent 
structures  is  now,  by  the  disease,  rendered  more  intinuite  tlian  ever; 


^  Loc.  tupra  cii.^  Fig.  to.    Other  splintci  will  be  found  fibred  by  Mr.  Adams,  Lai^e^^ 
1891,  voLii,  p.  166.    If  the  skin  ha»  been  mach  strained  nr  iaterfered  with,  the  strftight^n- 
llog  should  be  deferred  lor  a  few  days. 
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viz.,  (i)  a  central  slip  to  the  theca;  (2)  slips  to  tlie  skin  of  the   web; 
and  (3)  to  the  superficial  trAiisverse  ligament. 

For  fear  of  relapses  the  patient  shoultl^  re^ulitrly  ftn<l  methodic  ally, 
practise  active  and  piissive  movements  of  the  juiut^,  wear  the  splint  at 
night  for  a  considerahle  time,  and  if  any  (lersistent  or  recurrent  hands 
threaten  to  he  troublesonte,  treat  these  by  blistering  and  rubbing  in 
oleate  of  mercury,  vaseline,  i^e*  In  any  employment  involving  much 
local  pressure  and  irritation  gloves  nni&i  be  worn  ;  and  if  the  patient 

Fig.  23. 


be  the  subject  of  the  gout  of  the  present  day,  if  be  take  too  much 
alcobol,  &c.^  he  must  be  advised  accordingly. 

Fit^'s*  23  find  24*  represent  a  riglit  hand  crippled  with  contraction  of 
the  palmar  fascia,  before  and  five  ycwrs  after  o]>cratio!u  The  man  was 
a  patient  of  Dr,  J.  E.  B,  Burroughs,  i>f  Lee,  and  was  operated  on  by 
me  in  1883,  the  contmction  of  the  metacarpo-phalangeal  joints  being 
straighteued  at  once  after  numerous  punctures  made  in  the  nutnner 
above  given,  while  that  at  the  iutor-phalangeal  joints  was  remedied 

I  chiefly  by  the  i>ersevering  use  of  Mr.  Adams'  splint,  already  alluded  to. 
In  1890  the  fingers  could  be  completely  extended,  were  perfectly 
mobile,  and  free  from  the  slightest  tendency  to  contraction.  It  will  be 
seen  from  Fig.  24  that  some  thickening,  puckering,  and  corrugation  of 
eoai 
brid 


•  The  ftateriakfl  in  Fig.  24  show  spott  where  the  fascia-knife  might  l>e  introciucetl  in 
eoatraction  of  the  palmar  fascm  sHp  going  to  the  ring-finger.  The  cotitracted  band  ur 
bridle,  thus  isolate!  by  the  punctnros,  undergoes  softening  and  atixjphy. 
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the  palmar  skin  and  fascia  still  pei'sists,  but  this  had  now  Jio  power  of 
producing  contraction,  the  patient,  one  of  the  relieving  officers  to  the 
Lewisham  Union ♦  being  able  to  write,  &c.,  without  any  hindrance 
whatever.  But,  to  show  the  iniportauce  of  persevering  in  the  after- 
treatnient  mentioned  nbove,  wlien,  after  anotlier  four  years,  I  again 
saw  the  patieutj  in  1894,  there  was  sunie  recurrence  of  the  Hexion  of 
the  inter-phalangeal  joints.  The  above  advice,  on  w^)iich  I  had  insisted, 
had  been  entirely  Jieglected*     And  this  is  very  often  the  case,   owing 

Fig,  24. 


to  patients  thinking  that  the  operation,  of  itself,  will  accomplish 
everything,  and  that  no  responsibility  in  the  after-treatment  rests 
with  them. 

Operation  by  Multiple  TransverBe  Cuts  through  an  Open 

Lougitudinal  Incision, — This  Jnelhod  was  advocjitcd  by  Guyrand, 
Kocher,  and  in  this  country  by  Mr.  Hardie,*  of  Manchester,  and 
Mr.  Keetley.  It  has  been  recommended  on  the  ground  tljat  mere 
subcutaneous  division  of  the  contracted  palmar  fascia  cannot  be 
sufficient  if  the  thickened,  puckered,  hardened  skin  is  left  alone,  and 
also  tliat  intimate  aflliesion  of  the  altered  skin  to  the  fascia  is  so 
general  that  it  is  difficult,  if  not  impossible,  to  get  the  knife  between 
the  two  at  a  snfficient  nnud>er  of  spots  for  adequate  straightening  by 
the  subcutaneous  method,     Mr.  Keetley,  who  advocates  this  operation 


*  Medical  Chnmiete,  vol.  1,  Ko.  I^  p>  9-  A  diagram  of  the  different  incfsions,  which 
may  be  found  useful,  according  as  the  band  is  linear  or  branchmg,  is  given  by  Jfr. 
Anderson  {toe,  itupra  c'U,}.  Ltincely  iSgi^  toI.  ii»  p.  59. 
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Fig.  25. 


because  of  its  "absolute  precision  "  {Orthopedic  Surgery,  p.  239),  thn 
describes  the  steps.  "  The  limb  having  been  elevated  and  an  Esmarch' 
bandage  applied,  the  hand  and  forearm,  carefully  sterilised,  are  hel 
down  extended  and  supinated  on  a  sterilised  towel  on  a  small  tabl 
beside   the  operating  table,  with  the  fingers  as  much  extended   an 
separated  as  possible.     It  is  here  that  the  difficulties  begin.     A  longi 
tudinal  incision  is  made  through  the  skin  and  into  the  contracted  fascia 
If  the  finger  is  much  contracted,  this  incision  can  only  be  com])lete< 
by  degrees,  as  the  division  of  the  bands  gradually  permits  the  unfoldinj 
of  the  fingers.     The  extent  and  degree  of  the  contracted  fascia  are  no? 
easily  seen,  and  it  should  be  divided  transversely  and  completely  ii 
many  places  until  all  resistance  is  removed,  and  nothing  but  nutritivi 
shortening  of  the  structure  around  and  acting  on 
the  finger-joints  remains.    This  should  be  left  tc 
be  overcome  by  after-treatment.    Here  and  there 
the  skin  itself  may  have  to  be  freed  by  a  touch 
of  the  knife.     The  skin  incision   is   closed  by 
silkworm-gut  sutures  placed  close  to  the  edges 
of   the   wound.      If   the   above   directions  are 
strictly  followed,  merely  a  linear   cicatrix  will 
remain,  such  as  contrasts  favourably  with  what 
has  been  reported  as  the  ultimate  state  of  things 
after  excisicm  of  the  contracted  fascin." 

£sci8ion  by  Dissecting  out  the  Con- 
tracted Bands.— (a)  By  Rectangular  Flaps. — 
The  skin  having  been,  for  two  days  at  least, 
softened  and  sterilised  as  much  as  possible,  a 
longitudinal  incision  is  made  over  the  contracted 
band  from  its  upper  to  its  lower  limit,  and  then 
small  transverse  incisions  are  made  at  each  end 
of  the  longitudinal  one  so  that  small  rectangular 
flaps  may  be  dissected  up.  A  twofold  difficulty 
at  once  presents  itself :  the  skin  is  usually  so 
adherent  in  places  that  the  satisfactory  making 
of  these  flaps  is  by  no  means  easy,  a  difficulty 
much  increased  by  the  flexed  position  of  the 
finger  affected.  The  band  of  contracted  fascia,  when  exposed,  is  dis- 
sected out,  all  bleeding  arrested,  and  the  flaps  united  with  sterilised 
horsehair.  Another  difficulty  presents  itself  here  owing  to  the  con- 
traction and  adhesion  of  the  skin  which  has  to  be  united.  Where 
union  is  impossible,  skin-grafting*  must  be  employed  :  any  surface 
lelt  to  granulate  means  more  or  less  recurrence  of  the  troubles. 

(6)  A  V-shaped  Incision  (Fig.  25). — The  base  of  the  V  is  opposite 


A  finger,  the  subject  of 
Dupuy  tren's  contraction, 
has  been  straightened  by 
the  open  method  with  a 
V-shaped  incision. 
(Tillmanns.) 


*  Skin-grafting  has  been  somewhat  lightly  recommended  in  these  cases  as  certain  to 
complete  the  healing.  I  would  impress  these  cautions  on  my  readers  :  (a)  any  unhealed 
surface  remaining  after  an  open  operation  for  contracted  palmar  fascia  is  far  from  being 
an  ideal  one  for  skin-grafting,  like  the  smooth,  level,  regular  surface  of  a  large  ulcer,  or 
that  which  may  remain  after  the  removal  of  a  carcinomatous  breast ;  (b)  when  the  surface 
to  be  grafted  is  of  any  extent,  and  the  hand  one  much  employc<l  in  manual  labour,  thcf 
grafts,  being  merely  epithelial,  may  not  afford  suflBciently  permanent  protection  (p.  20). 
Plastic  operations,  suggested  by  some,  are  out  of  the  question  in  these  patients,  both  from 
a  local  and  a  more  general  point  of  view. 
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to,  a  little  above  and  oveiiaivping  the  root  of  the  affected  finger;  the 
apex  is  Mttmted  in  a  line  with  the  centre  of  the  same  finger,  in  the 
palm^  about  on  a  level  with  the  highest  transverse  crease.  Two 
diverging  incisions  join  these  points,  and  are  carried  down  through 
the  skin  and  fascia.  If  the  latter  can  be  divided  completely  or  re- 
moved entirely,  the  finger  can  be  straightened.  This  leaves  a  gaping 
triangular  wo  and  in  the  pahn,  with  its  apex  upwards.  Theoretically, 
this  should  be  united  by  careful  stitching  in  the  form  of  a  Y-  B"^**-  ^^^ 
contracted  state  of  the  skin  almost  always  prevents  accurate  stitching, 
and  leads  to  some  gaping  of  the  wound,  and  a  raw  surface  which  may 
require  grafting. 

For  tlie  severest  cases  Messrs.  Watson  Cheyne,  C*B.,  and  Burghard 
{Manual  of  Surgical  Treatment^  part  ii,  p.  23)  recommend  a  com* 
bination  of  the  subcutaneous  method  and  the  V-slmped  incision.  "  In 
very  advanced  cases,  where  the  fingers  are  tightly  hound  down  to  the 
palm,  removal  of  the  ftiscia  by  dissection  caimot  be  performed,  because 
it  is  impossible^  on  account  of  tlie  contraction  of  tlie  fingers,  to  get 
proper  access  to  the  palm  so  as  to  make  the  requisite  incisions. 
Under  these  circumstances  the  best  treatment  is  to  perform  tenotomy* 
in  the  first  instance,  and  to  get  the  finger  as  straight  as  possible  by 
these  means, 

"  As  a  rule,  however,  tenotomy  will  not  allow  the  finger  to  come  quite 
straight,  because  the  skin  itself  is  contracted,  and  therefore  the  result 
is  incomplete.  The  operation  by  the  V-ahaped  incision  may  be  very 
usefully  combined  with  tenotomy  so  as  to  compel  the  straightening  of 
the  fingers.  The  two  operations  shonhl,  however,  he  done  at  difl'erent 
times.  The  result  of  the  tenotomy  is  to  endanger  the  vitality  of  the 
skin  at  various  points  j  this,  how^everj  very  rarely  sloughs,  unless  too 
great  pressure  be  hiought  to  bear  upon  it.  Hence  a  sufiicient  time 
must  be  allowed  to  elapse  between  the  tenotomy  and  the  open  operation 
to  allow  tliese  damaged  portions  of  skin  to  recover,  ami  during  tliia 
time  t!ie  fingers  should  be  kept  somewhat  extended  on  a  splint;  three 
weeks'  interval  is  usually  enough*" 

Before  performing  any  operation  for  excision  of  the  contracted 
fascia  the  snroreon  should  remember  Mr.  Keetley's  warning  (loi\  mpracit*, 
p.  240) ;  **  Whether  owing  to  defect  in  the  operation  itself,  or  in  the 
mode  of  carrying  it  out,  I  cannot  say,  hut  there  is  strong  evidence  to 
show  that  it  is,  in  a  serious  proportion  of  cases,  followed  by  a  con- 
siderable danger  of  cicatricial  contraction.  Consult  on  this  point 
Macready'fl  paper  in  the  British  Medical  Journal,  1890,  vol.  i-  p-  411. 
One  patient  at  least  complained  of  an  unpleasant  sensation  when  the 
scars  were  touched.  Tlie  total  removal  of  the  contracted  fascia 
necessarily  takes  away  its  capacity  for  protecting  the  underlying 
nerves.  If  contracted  palmar  fascia  were  a  new  growth,  its  excision 
would,  of  course,  be  plainly  indicated ;  but  it  is,  at  the  worst,  an  e6Fect 
of  a  chronic  inflammatory  process,  and  further,  there  is  the  risk  that 
in  complete  excision  another  form  of  contraction,  namely,  cicatricial, 
may  be  substituted  for  the  original  one.'* 

For  the  reasons  given  below  I  advise  the  adoption  of  the  method  by 


•  Division  of  the  fascift  is  ioeaiit. 


VOL.   I. 


•»r.-li::l*  irn-'/i^r"**  n  til  lit  l--f.j  ^.r-^rz  i-xs^i*^  N:w%4it^  with  a 
:ic  ti^Liu^-*  .:  i:.;.:-rr:L  ii'Trr-  t^-:-  lt  z.-.  -x.-sa-t  ::c  tire  pttUrn 
:.  :  '.  .11.-:-^  :'.:  ;rrL'*zi-:-:  •rrk--.-.  Ii  :^:se  :4a«h*.  tz.i  lies*  oo^bt  1 
i-r  *i'r::  wI-lI.  tIt:*  "M-r  I— 1  LTiH' n  1-?  i^;:r  '¥-.:--?cnf*:  Ard  dens^ 
k  I.r.j-.t-Li-kl   ::::--:::- 1^1  -^ii^l-i  irA.-^-rr5^   i^^r^irL  cc  tL*  banc 

rr:o::L:i.*::Li  U  Li":!*  :.;  Ik  i/l.^-zi  i;  r-Li:-STS.  I  ifim;  :i«  bat  ivpl 
iLk:  z'tAt  zi^ky  al^  i.'l.w  .u.rr  m:  >  -itlL-z-L  i-  rt  nL:al  «c-r*-  An 
I  jr^kiz^u::.  ila:  -KLrrr  rrLiTSr-?  I.  :.ll.  ▼.  tif  irf  :ir  :^'  tbe  patient 
eithrr  :.  :  ':-r::.r  i:!'  -^m.-ri  .:  :  :1-T:r  rr^.rr.-iLiij:  li*  ^^iminir  th« 
this  iiiriL.i  liiit;  f  r  ::nylT:T-f>s  i^ :  5^1:1:7  rv:- :^  r>tr*t:::on,  mn 
tiiat.  ill  any  ca>r,  ii  dc*^*:..:*,  ini-^r^i::-?'.;.  :La:  — -:i:  ::  :h*  rpspons: 
biliiy  for  ^uvooss  lies  w::h  :l.ri..  :-  :Lf  i::er-trvi:zi-:r.:.  TLiis  it  call 
for  patience,  assiduous  a::e:.:::r.  :.  :l-r  riiir'.  'uirr.:  :"  sr lints  and  th 
needful  inaiiipulMtions  for  luai.y  u:.  zis.  ±r.i  th*  C-^'^v  -p  Terr  large! 
of  alcohol,  especially  tihiskey.  W*  •:;=:>?  tLe-Mr  c*>er.iiju>  *r>P  attende 
to,  relapses,  in  my  exiHrrieuoe,  ^i*I  :.::  wv'ur. 

Those  who  j^refer  the  more  re:e:::Iy  adTc-caied  method  mas 
remember  the  following  p.niits,  vir..  :!:e  a^e  a:.d  ritalitT  of  manr  g 
these  patients;  the  net^l  I'f  thorouiih  steriusAUvi:  of  the  skin — not  ai 
easy  matter  when  the  coniiHctiv^n  ,.:  ;i:e  r.uprrs  nfiiier^  access  to  al 
the  hollows  and  inequalities  diificul: :  the  vs^ziti*:  and  possible  need  c 
a  drain  ;  the  fact  that  the  j>uckered  stnie  of  the  skin  alwa^-s  make 
accurate  stitching  difficult,  leading  to  a  raw  surfa.^e  and  the  need  c 
grafting,  of  the  objections  to  which  I  have  alrtaiy  s|vken,  a  nee 
which  is  increased  by  the  tendency  of  the  suturt  s  which  it  has  beei 
]K>Bsible  to  insert  to  cut  their  way  out  owing  to  the  necessary  tensioi 
in  ])]aces  and  the  poorly  vitalised  condition  oi  the  skin.  Lastly,  ther 
iH  the  sweUing  of  the  hand  which  may  v»ccur.  especially  in  goat 
patients,  and  which  interferes  greatly  with  the  use  of  splints. 


CONGENITAL    AND    OTHEB    CONTRACTIONS    OF 
THE    FINGEBS. 

In  ft'Mition  to  iJupuytrcn's  contraction,  there  is  a  conrenital  torm,  tvcurringchiefljri 
ti'iiU,  in  whi<;h  one  finj,'er,  usually  the  little  one.  is  floxcvl  at  the  first  iutor-|khalmngci 
joint,  'llii;  conrlition  n»ay  Ixj  bilateral.  The  mischief  apj^ears  to  ho  in  a  cvMitraction  c 
th«:  tiiwAu  hi  the  finger,  not  of  the  palm,  and  in  the  centre.  nv>t  at  the  siiles.  1  hare  see 
%f\t'.\M\  cti^vi,  iirul  in  none  wa«  there  any  real  interference  with  the  usefulness  of  the  banc 
iv\s\t'.t\  h«rinK  Miii^ht  for  the  sake  of  the  deformity.  Palliative  treatment  can  only  be  c 
iivwil  in  «;uily  lif<r,  when  the  small  wze  of  the  parts  renders  it  dittioult  to  carry  oul 
If  op#'ffiiion  \h',  undertaken,  the  open  method  with  multiple  transverse  incisions  can  b 
Mwiily  iiiiuli:  iiw  (if  IIS  the  skin  is  not  affected,  and  the  band  is  meviian.and  thus  the  digita 
vcmcIn  and  nerves  are  not  endan^^ered.  If  the  above  be  insutlicicnt,  the  lateral  ligament 
tniiMl  Ih'  divided,  and  tendon-lengthening  may  be  needful ;  in  the  most  confirmevl  casec 
when*  ankylosis  is  present,  the  <iuestion  of  resection,  osteotomy  or  amputation  will  arise 

U%y%f  Oontraotlons  da»  to  Injury. — Here  such  steps  as  tendon-lengthening 
(p.  46;,  eoMibined  wilh  plastic  operations  on  the  Imes  of  that  describetl  at  p.  20,  may 
fH'eiiMlotinlly,  be  resorted  to  with  Ixinefit. 

0nap  or  Trlffff»r  Finder. — Here  full  flexion,  more  rarely  extension  of  one  finger,  i 
provenUid  Hnd  can  only  be  attaine<l  by  the  patient  resorting  to  the  other  hand,  the  tinge: 
InMiik  now  snddiMdy  fiexcnl  or  extended  with  a  snap  like  the  closing  of  a  blade  of  a  pocket 
knife.     The  pathology  is  uncertain.     In  some  a  synovial  fringe  has  been  found  thiekene<i 
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in  others  a  bursa  (KeetWj),  or  the  joint  surfaces  have  been  fotiud  altered  by  a  condition 
such  as  rheumatoid  arthritis.  TrealtHeni  :  Exploration  and  removal^  If  poaaible,  of  any 
caiue  which  may  be  found* 


KEEDLES    m    THE    HAND. 

Those  of  my  readers  who  are  aware  of  the  difficulties  which  in  ay 
accompany  exploration  here,  and  the  unsatisfactory  results  which 
sotnetimes  foUow  on  this  step,  will  be  too  familiar  with  the  need  of 
having  two  skiagrams,  one  taken  laterally  and  one  an tero- posteriorly, 
for  me  to  emphasise  this  point.  While  on  this  subject  I  may  add 
two  hints,  one  is  that  neetile  fragments  inny  be  sometimes  multiple 
here  as  in  the  foot,  the  other,  that  skiagraphy  is  especially  valuable 
in  doubtful  cases,  f.//.,  where  a  patient,  evidently  neurotic,  complains 
of  a  hand  being  numb  and  useless,  one  needle-fragment  having  been 
s uc ce s s f ul  ly  re ni o  vt^ d  * 

With  regard  to  the  operation  itself,  I  would  advise  the  use  of  an 
Esmarcb/s  bandage  at  the  time,  and  liot  boracic  acid  fomentations  for 
thirty-six  or  forty-eight  liours  after  the  operation. 

Where  the  needle  fragment  lies  very  deeply  in  the  palm,  especially 
if  a  good  deal  of  cicatricial  tissue  be  present  from  previous  operations, 
a  step  which  I  took  in  October,  igoj*  of  removing  the  needle  from  the 
dorsum  by  partial  excision  of  a  metacarpal  bone  will  be  found  useful, 

A  middle-aged  woman  had  been  operated  on  before  three  timea  for  the  removal  of  a 
needle  from  the  palm,  and  it  woa  clear  froin  the  scars  and  contracted  state  of  some  of  the 
fingers  than  iiu  aseptk  result  had  not  always  been  secured.  Mr,  Shentou  demonstrated 
the  presence  of  a  needle >f ragmen t  lying  deeply  on  the  palmar  aispect  of  the  tifth  meta- 
carpal bone,  a  Httle  above  its  base.  Under  my  sopervision,  my  dresser,  Mr,  Stevenson, 
removed  the  CL'Utrc  of  the  metacarpal,  thuii  securing  acceaa  through  normal  tissues.  A 
rosty  black  needle-fragment  was  at  once  seen  embedded  in  the  intero!isei  The  wound, 
draeed  at  first  with  fomentations  and  kept  well  elerated,  healed  quickly,  and  the  patient 
wauB  ftgain  able  to  uae  her  needle. 


h 


PALMAB   H^MOERHAGE. 


There  are  three  arterial  arches  especiatly  concerned  in  keeping  up  the  arterial  supply 
here — vit.,  (a)  superficial  palmar  ;  O)  deep  palmar  arch  ;  (7)  the  carpal  arteries  around 
the  wrist.  These  are  supplied  with  bloody  not  only  from  the  radial  and  ulnar,  but  also 
from  the  inten>sseou8  arteries.  Finally,  if  the  cornea  nervi  mediani  is  enlarged*  it  will  join 
ihe  superficial  palmar  arch,  or  oue  of  the  digital  arteries. 

Treatment. — This  will  vary  acconlingly  as  the  case  is  seen  early,  or  later. 

A,  Early  Cases.— The  surgeon  arrests  any  bleeditig*  by  pressure  on  the  bleeding 
point  while  he  has  the  limb  raised,  and  arranges  for  compressing  the  brachial,  or  the  radial 
and  ulnar.  This  securely  effected,  he  thoroughly  cleanses  the  wound  and  adjaceat  partSi 
dries  them  carefully,  and,  if  the  wound  gapes  at  all,  endeavours  to  secure  the  cut  vessel 
itself.  If  this  fail,  or  if  the  wound  be  a  mere  puncture,  be  at  once  carefully  applies 
oomtireisioii*    And  it  may  be  said  at  once  that,  if  this  be  wisely  and  efficiently  done,  no 


•  The  wound  sometimes  does  not  bleed  when  examined.  If  there  is  a  history  of  much 
bleeding,  bleeding  jMrwiiiwm,  if  the  depth,  4:c.,  of  the  wound  make  it  probable  that  an 
artery  ia  wounded,  pressure  should  be  applieiL  A  little  later,  and  the  hwmorrhage  may 
break  out  oti  the  least  eiertioji  :  this  is  very  likely  to  occur  at  night. 
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further  haemorrhage  will  take  place  ;  if  incompletely  or  carelessly  applied,  the  patient's 
limb  and  life  may  both  be  endangered  (nV^  infra). 

The  brachial  having  been  commanded  and  the  wound  cleansed,  a  compress^consisting 
of  sterilised  pads,  gauze,  or  lint  sufficiently  soaked  in  lysol  (2  p.c),  or,  failing  this,  lint 
soaked  in  carbolic  oil  (i  in  20),  or  tr.  benz.  co.,  the  pieces  of  iodoform  gauze  or  lint 
increasing  in  size  from  a  threepenny-bit  to  half-a-crown — is  got  ready,  together  with 
strapping,  gauze  bandages,  and  two  bits  of  pencil  or  bougie.  The  fingers  are  now  carefully 
strapped  and  bandaged,  and  the  compress  is  then  secured  in  position  by  careful  bandaging. 
If  the  above  precaution  be  omitted,  so  much  and  so  painful  oedema  of  the  fingers  will 
take  place,  as  to  inevitably  lead  to  early  removal  of  the  compress  and  recurrence  of  the 
haemorrhage.  The  compress  being  in  position,  two  bits  of  pencil  wrapped  up  in  gauze  are 
placed  over  the  radial  and  ulnar  arteries,  and  the  bandage  carried  up  to  mid-arm.  The 
£smarch*s  bandage  having  been  removed  from  the  brachial,  a  splint  is  then  applied,  and 
the  patient,  if  restless,  kept  at  first  under  the  influence  of  morphia,  the  limb  being  kept  well 
raised.    The  compress  should  not  be  disturbed  for  three  or  four  days  at  least. 

B.  Lateb  Casks. — If  pressure  has  been  tried,  but  inefficiently  because  inadequately  at 
first,  together  with  imperfect  cleansing  of  the  wound,  inflammation  will  probably  have 
supervened,  and  the  hand  will  very  likely  be  red,  brawny,  painful,  suppurating.  If 
haemorrhage  still  continue  after  the  parts  have  been  relieved  by  carefully  made  incisions* 
it  will  be  wiser  to  tie  the  brachial  artery  at  once  in  the  middle  of  the  arm  (p.  148)  than  to 
tie  the  radial  and  ulnar  in  the  lower  third  of  the  forearm  (pp.  85,  88),  and  for  these 
reasons  : 

i.  While  the  anastomoses  round  the  elbow  are  so  free  and  so  reliable  as  to  prevent  any 
risk  of  gangrene  after  a  ligature  of  the  main  vessel,  ligature  of  the  radial  and  ulnar  is 
rendered  uncertain  owing  to — 

(a)  The  anastomoses  between  the  two  (mlmar  arches ;  (/3)  The  anastomoses  between 
these  and  the  carpal  arteries ;  (7)  The  blood  brought  down  by  the  interosseous  arteries  and 
the  comes  nervi  mcdiani,  which  will  not  be  stopped  by  ligature  of  the  radial  and  ulnar  ; 
(8)  The  fact  that,  if  inflammation  has  set  in,  enlargement  of  the  arteries  will  have  taken 
place. 

ii.  Ligature  of  the  brachial,  by  cutting  off  so  much  blood,  will  also  help  to  cut  short 
the  inflammation. 

iii.  Ligature  of  the  brachial  will  be  performed  through  healthy  and  uninflamed  parts. 

An  interesting  instance  of  what  pressure  will  effect  even  if  deferretl  till  the  eleventh 
hour  is  seen  in  the  following  case  : 

A  patient,  nearly  three  weeks  after  the  wound,  having  had  attacks  of  recurrent 
haemorrhage,  entered  St.  Bartholomew's  Hospital,  and  Mr.  Skcy  tictl  the  radial  and  ulnar. 
When  the  ligature  separated  ivom  the  ulnar,  haemorrhage  took  place,  and  the  artery  was 
again  tied  in  the  middle  third.  Haemorrhage  recurring,  the  brachial  was  tied  in  the  lower 
third.  This  last  operation  failed  to  arrest  the  haemorrhage,  and  the  third  part  of  the 
axillary  was  tictl.  About  ten  days  later  profuse  haemorrhage  from  the  axillary  wound 
left  the  patient  almost  pulseless.  The  patient's  condition  not  admitting  of  amputation  at 
the  shoulder,  the  limb  was  firmly  bandaged  from  the  hand  to  the  shoulder.  No  further 
bleeding  took  place,  and  the  man  made  a  good  recovery,  with  a  useful  arm  {Lancet^ 
1855). 

In  the  Lancet^  1859,  vol.  i.  p.  506,  is  recorded  the  following  good  instance  of  the  results 
of  pressure  inefficiently  applied  : 

The  compress,  which  had  been  applied  to  the  palmar  wound  (the  roan  having  been  made 
an  out-patient),  was  removed  every  day,  and  followe<l  by  haemorrhage.  Severe  bleeding 
occurred  on  the  fifth  day,  ligature  of  the  radial  was  performed  on  the  seventh,  and  on  the 
ninth  ligature  of  the  brachial  low  down.  On  the  eleventh,  owing  to  recurrence  of 
haemorrhage,  the  arm  was  amputated  just  below  the  ligature.    Chronic  pyaemia  followed, 

*  Incisions  for  suppuration  in  the  hand  should  be  made  opposite  to  the  centres  of  the 
phalanges,  opposite  to  the  heads  of  the  metacarpal  bones,  above  the  superficial  palmar 
arch  by  Mr.  Hilton's  method,  and,  if  above  the  wrist,  the  position  of  the  arteries,  which 
may,  perhaps,  be  superficial,  and  of  the  median  nerve,  lying  close  to  the  inner  side  of  the 
palmaris  longus.  must  be  remembered. 


COMPOUND    PALMAR   ^JANHLION,    ETC 


^7 


from  which  the  patient  was  slowly  i-ocoveriag  at  the  close  of  the  report.    No  abnormftl 
distribution  of  Yessela  was  found  in  the  arm. 


COMPOUND    PALMAR    GAKGLION. 
TEHO-SYHOVITIS, 


TUBEBCULAR 


Fractical  PointB.— (i)  There  is  tlie  risk  of  spreading  infection  if 
the  woiimi  be  not  kept  rnrefuUy  nseptic.  (2)  Recurrence  is  very 
frequent,  from  the  fact  that  it  is  (lifiicnlt.  to  remove  all  the  **  melon- 
seed  *^  bodies  which  are  often  present  in  ^'reat  nbundiince.  However  few 
may  he  left  behind,  these  will  suffice  for  cun tinned  efTusiun  of  fluifl, 
weakening  of  the  ligaments,^  and,  perhaps,  ultimate  rlisar«^anisation  of 
the  joint.  (^)  This  form  of  gangHon  is  vei7  often  tuberculous.  In 
these  cases  disease  of  the  carpus  is  ahnoat  certain  to  follow. 

Treatment. — 1  strongly  advise  a  radical  operation  here,  owing  to  the 
frequency  with  which  this  disease  is  tuberculous— it  was  proved  to  be  so 
in  thret^  of  the  four  cases  iu  which  I  have  operated — and  its  consequent 
dangers  from  its  surronndiugs.  But  as,  in  a  few  cases,  this  disease  may 
be  of  a  si ui pier  form,  and  as  the  surgeon  may  not  always  be  able  to 
avail  himself  of  the  surroundings,  skilled  assistance,  ifcc,  which  are 
an  absolute  mic  qua  myn  for  the  radical  operation,  I  have  described 
a  sim[der  operation  first.  I  do  nut  reconvmend  it,  and  anyone  employing 
it  must  renieniht^r  that  if  he  fail  to  cure  the  disease,  he  will  have  ren- 
dered subsequejjt  needful  steps  much  more  iHfficult  (p.  39). 

A.  The  parts  having  been  rendered  sterile^  an  incision  should  he 
made  1^  inches  above  the  anterior  annular  ligament,  avoiding  the 
median  nerve,  and  going  down  into  the  ganglion,  the  deep  openiugf  into 
which  is  Bot  to  be  a  mere  buttouhole,  but  must  be  kept  free  and  dilated, 
otherwise  ihe  conqdete  carrying  out  of  the  next  step,  on  wliich  a  cure 
depends,  will  be  fi>und  impossible.  The  edges  of  a  free  opening  into 
the  ganglion  being  held  open  by  Spencer  Wells  a  forceps,  all  the  **  melon- 
seed  "  bodies  must  be  removed,  partly  by  pressure,  partly  by  the  use 
of  a  curette,  which  should  explore  all  tlie  cavities  into  whicli  tliese 
ganglia  are  sometimes  divided.  Thus  care  should  be  taken  to  examine 
and  treat,  if  needful,  the  synovial  sac  enveloping  the  flexor  profundus 
as  well  as  that  in  relation  with  the  sui>erhcial  flexor.  The  question  of 
providing  a  second  opening  below  the  anterior  annular  ligament  will 
now  arise.  Where  the  ganglion  is  a  large  one,  where  the  **  melon-seed  ** 
bodies  are  numerous,  wliere  it  is  desirable  to  provide  thorough  drainage, 
a  second  opening  should  he  made.  This  may  he  safely  done  by  passing  a 
hnllet-pnibe  or  dressing-forceps  from  the  upper  opening  under  the  annular 
ligament,  and  cutting  down  upon  it  through  the  palmar  fascia,  the  palmar 
arch  being  avoided.  This  opening  having  been  enlarged  with  dressing- 
forceps,  tlie  curette  is  again  a|q)lied,  if  neetlful,  and  when,  either  by 
this  means,  or  by  rubbing  between  tiie  t>pening  a  strip  of  sterile  gauze, 
all  the  **  melon-seed  "  bodies  are  detached  and  removed,  the  cavity  is 

•  If  for  any  reason  the  operative  treatment  of  cuDQj>ound  ganglion  ia  deferreiJ,  some 
weIl*Adjiisted  form  of  support  antl  coaiprosaioa  should  be  worn,  otherwise  delay  will  letid 
to  dangerous  stretching  of  the  ligaments  and  weakening  of  the  joint. 

t  If  on  cutting  into  the  gaaglion  it  is  foiiiid  tlitck,  velvety  and  vascular^  this  oj)emtioa 
vt  certain  to  fail. 
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washed  out  with  a  sterile  saline  solution — whatever  fluid  is  used  all  of 
it  should  be  withdrawn — and  then  a  drain  of  sterilised  horsehair  is 
passed  by  means  of  tlie  probe  from  below  upwards.  Strands  of  this 
may  be  withdrawn  as  needed.  The  hand  may  be  conveniently  put  up 
with  the  fingers  flexed,  as  on  a  Carr's  splint.  All  should  be  healed  in 
three  weeks,  at  which  date  movements,  which  may  be  cautiously  begun 
before,  should  be  actively  persevered  with. 

B.  A  more  radical  opei-ation  should  in  my  opinion  be  performed  in 
every  case,  owing  to  the  frequency  with  which  teno-synovitis  here  is 
tuberculous,  and  the  risk  of  the  infection  extending  to  the  carpus.  It 
should  ceitiiinly  be  performed  where  the  disease  recurs,  or  where  there 
is  reason  to  suspect  tuberculous  mischief.  The  ganglion  having  been 
opened  by  the  steps  given  above,  but  with  much  freer  incisions,  its 
walls  will  certainly  be  found  to  be  thick  and  velvety,  perhaps  showing 
vascular  fringes  over  the  tendons.  In  such  cases  each  of  the  tendons 
must  be  separately  hooked  up  and  cleaned  with  curved,  blunt-pointed 
scissors  and  dissecting  forceps,  the  diseased  tissue  being  removed  in  as 
large  continuous  pieces  as  possible.  To  eradicate  the  whole  of  the 
tubercular  mischief  it  will  be  needful  to  divide  the  anterior  annular 
ligament,  the  position  of  the  median  nen'e  being  first  carefully  noted. 
The  four  cases  given  below,  in  which  I  have  taken  this  step,  show  that 
no  weakening  of  the  hand  need  be  feared.  The  incision  must  be 
boldly  made  from  about  i^  inch  above  the  annular  ligament  down 
through  this  structure  to  a  point  just  above  the  level  of  the  superficial 
palmar  arch.  Otherwise  there  is  danger  that,  by  insufficient  exposure 
of  the  parts,  persistence  of  the  tuberculous  mischief,  and,  ultimately, 
disease  of  the  carpus,  may  ensue.  When  by  the  use  of  a  strabismus- 
hook,  dissecting-forceps  and  blunt  pointed  scissors  each  individual 
tendon  has  been  cleaned  as  thoroughly  as  possible,  tlie  surgeon 
examines  for  the  presence  of  bone  disease,  flushes  out  the  parts  with 
sterile  saline  solution,  followed  by  rubbing  in  of  sterilised  powdered 
iodoform  made  into  a  paste  with  lotio  hydr.  perch.  ( I  in  lOOO).  During 
the  operation  ever}'  bleeding  point  must  be  an*ested  by  ligature  with 
fine  sterilised  silk.  The  use  of  forci-prossure  is  less  advisable  owing 
to  the  risk  of  damage  to  the  tendons.  The  annular  ligament  is  thei 
united  with  buried  sutures  of  sterile  silk,  and  dressings  applied  witl 
uniform  pressure,  so  as  to  distribute  the  oozing,  which  will  probably 
be  free,  through  as  wide  a  surface  as  possible. 

Two  more  points  need  reference.  First  as  to  the  use  of  an  Esmarch'i 
bandage.  I  do  not  think  this  of  material  importance.  I  have  no 
always  used  it.  The  after-oozing,  always  free,  will  be  especially  so  i 
the  bandage  be  employed.  Drainage  should  be  provided  by  leaviuj 
the  two  or  three  uppermost  sutures  of  silkworm  gut  untied  for  the  firs 
three  days.  Another  and  more  important  point  is  one  which,  as  fa 
as  I  know,  has  not  received  attention,  and  that  is  the  condition  of  th 
sheath  of  the  flexor  longus  pollicis.  There  are  usually  two  synovif 
sheaths  beneath  the  anterior  annular  ligament,  one  for  the  two  flexor 
of  the  fingers  and  the  median  nerve,  the  other  for  the  long  flexor  of  th 
thumb.  This  last  extends  continuously  from  above  the  annular  ligf 
ment  to  the  base  of  the  ungual  phalanx  of  the  thumb.  It  is  nc 
always  involved  in  tuberculous  synovitis  or  compound  palmar  ganglioi 
Thus  in  two  of  my  four  cases  it  had  escaped.     In  two  fulness  in  tl 
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tbeaiir  eminence  and  distinct  thickening  nlong  the  tenilon  below  gave 
evidence  of  move  extensive  tuberculosis.  Unwilling  to  divide  the  short 
muscles  of  the  thumb,  I  laid  the  slieatli  open  along  the  two  phalanges 
of  tlie  thumb,  removed  the  thiekened  tuberculous  membrane  there,  and 
then,  by  means  of  a  curette  and  strips  of  gauze  soaked  in  stenlLstd 
io(iolorm  passed  by  Ijord  Lister's  sinus-forceps  from  the  opening  over 
tlie  thuml)  below  to  tbat  above  the  ainuilar  ligament,  1  curetted  and 
rubbed  out,  as  far  as  possibh^,  tlie  diseased  synovial  tissue  from  that 
part  of  the  slieath  which  lies  under  the  muscles  of  the  thenar  eminence. 
As  soon  as  the  deep  parts  of  the  wounds  were  healed  collodion  dressings 
were  employed,  and  over  these,  uniform  pressure  with  strappiug,  applied 
especially  firmly  over  the  tlnunb.  The  cure  was  complete  when  the 
patients  left  tlie  hospitah  i^nd  remained  so  (vide  in/ra)  during  the  six 
months  whicli  had  elapsed  since  the  operation. 

After  this  operation  movement  of  the  fingers  must  he  begun  as  early 
a»  possible,  to  prevent  the  tendons  being  nuittcd  together  after  all  tlie 
interference  which  is  needful  at  the  operation, 

I  have  now  employed  the  radical  operation  advised  above,  with  division 
of  the  anterior  annular  ligament  in  four  cases.  The  first,  in  1896,  was 
a  woman,  iet.  53,  wlio  earned  her  living  by  working  at  fancy  embroidery. 
Dr.  Holland  Wright,  whose  patient  the  woman  wns,  sent  her  to  me  in 
June»  1904,  to  show  the  result.  This  was  perfect.  The  patient  had 
followed  her  employment  all  the  time,  but  there  was  some  evidence  of 
phthisis  in  the  left  huig.  The  second  case  was  a  wonuui  tet.  42. 
Though  very  numerous  melon-seed  hotlies  and  much  thickening  of 
the  synovial  membrane  was  present,  this  was  the  only  case  in  which  no 
evidence  of  tubercle  bacilli  could  be  found.  When  I  last  saw  this 
patient,  i|  years  after  the  operation,  for  chronic  mastitis,  the  hand 
was  as  good  as  its  fellow.  The  third  and  fourth  patients  were  sent  me 
b}'  Dr.  Jones,  of  Alton,  almost  coiiicidently,  in  1903,  In  both  the 
sheath   of  tlic    flexor   longus   polhcis   was   markedly   involved.     Both 

I  were  yoong  patients,  one  a  grocer's  assistant ;  the  other,  a  harraaid, 
had  been  operated  on  before  by  a  single  incision  above  the  annular 
ligament*  This  fact,  the  disease  persisting,  greatly  increased  the 
difficulty  of  the  operation.  In  answer  to  my  inquiries,  the  man  wrute 
to  me  as  follows,  about  six  months  after  tlie  operation  :^ — *'  My  hand  is 
quite  strong,  much  stronger  ihan  when  I  first  felt  anything  of  it.  The 
top  joint  of  the  thmnb  is  still  stifi',  and  I  can*t  close  the  hand  quite  aa 
well  as  the  other*  Otherwise  it  feels  perfectly  well."  With  regard  to 
the  fourth  case,  that  of  the  barmaid  who  had  been  operated  on  before, 
Dr*  Junes  wrote  about  six  months  after  the  operation  : — -*'  As  far  as  I 
can  see,  the  result  is  as  perfect  us,  possible.  She  has  regained  all 
movements  of  fingers;  the  grip  of  the  hand  is  a  little  weaker  than  on 
the  sound  side." 
The  above  proves  that,  if  the  same  skilled  assistance  is  at  hand  as  I 
cotdd  happily  command,  there  need  be  no  hesitation  about  division  of 
the  annuhir  ligament.  With  regard  to  my  treatment  of  the  Hexor 
longus  pollicis,  six  months  is  insufficient  to  prove  anything.  At  all 
events,  the  example  is  worth  following.  If  the  method  prove  incom- 
plete, I  should  not  hesitate  to  lay  tiie  whole  length  of  the  long  tlexor 
of  the  thumb  open.     A  sound  hand,  at  the  expense  of  a  less  mobile 
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matted  tendons,  sinuses,  an  invaded  wrist-joint,  and  extension  to  the 
lungs,  &c. 

FAXMAB   AKEUBYSM. 

The  rarity  of  this  disease  in  arteries  so  small  in  size  as  those  of  the  forearm  and  hand  is 
well  known.  Aneurysm  when  present  in  the  palm  is  usually  the  result  of  injury,  or, 
much  more  rarely,  it  is  emlx)lic  in  nature  and  co-exists  with  serious  disease  of  the  heart.* 
In  a  third  class  of  case  the  aneur}-sm  is  an  instance  of  localised  subacute  endarteritis 
deformans,t  and  arises  without  any  known  cause.  Here  other  arteries — e,g.^  the  cerebral 
— are,  very  probably,  also  aflfectcd.  Tlie  inner  i»art  of  the  superficial  palmar  arrh  is  that 
chiefly  aflfected. 

Operation. — If  other  treatment  ha>  faile<l,  if  the  aneurysm  continue  to  increase,  to 
cause  troublesome  throbbing.  an<l  numbnc-ss  of  the  fingers  supplied  by  the  ulnar  nenre, 
it  is  best  treated  by  excision  after  ligature  of  the  ulnar  artery  above  and  below.  The 
skin  having  Ix^en  thoroughly  cleansed,  and  an  Esmarch's  bandage  applied  above,  a 
longitudinal  incision,  two  to  three  inches  long,  is  made  over  the  swelling,  dividing  the 
skin,  palmaris  brcvis,  and  ])almar  fascia.  Any  tendons  and  the  ulnar  ner\'e  are  carefully 
drawn  aside.  The  ulnar  artery  is  then  tied  with  sterilised  silk  above  and  below  the 
swelling.  The  sac  is  next  snipped  away  with  scissors,  and,  if  needful,  the  deep  branch  of 
the  ulnar  artery  is  ticii  nlso.  Tlie  palmar  fascia  should  be  united  with  a  few  buried 
sutures  of  fine  sterilisiHl  silk,  and  the  skin  inci!»ion  closed  with  sterilised  salmon-gut. 
Movements  of  the  thumb  and  index  finger  should  be  carefully  commenced  in  two  or  three 
days,  but  the  other  fingers  should  be  kept  <iuiet  for  the  first  week«  The  wound  should  have 
healed  in  ton  days. 

While  the  above  course  is  certainly  the  lK?st,  cases  which  have  been  recently  recorded} 
show  that  ligature  of  the  ulnar,  or  of  the  ulnar  and  radial,  will  be  sufiloient  in  palmar 
aneurysm,  if,  for  any  reason,  the  surgeon  prefer  to  adopt  this  course. 


OFEBATIONS   FOB  UNION   OF  DIVIDED  TENDONS. 
TENORBAFHY.     TENOFLA8TY.§ 

As  in  the  case  of  divided  nerves,  the  union  of  divided  tondons 
may  be  primary  or  secondary,  according  as  the  surgeon  is  called 
to  the  case  at  once  or  later. 

I  always  prefer  to  make  the  parts  thoroughly  evascular  beforehand 
with  Esmarch's  bandages,  though  this  step  has  been  objected  to  as 
likely  to  lead  to  after-oozing,  tension,  &c.  To  meet  this,  every  vessel 
that  can  be  seen  should  be  carefully  secured,  the  wound  thoroughly 
dried  out,  and  then,  after  any  needful  drainage  has  been  provided, 
and  the  wound  sutured  (but  not  over-closely  or  tightly),  before  the 
Esmarch*s  bandage  is  removed  the  dressings  should  be  applied  thickly 

•  Mr.  Holmes,  Koyal  College  of  Surgeons  Lectures,  Lancet,  Oct.  25,  1873 ;  Syit,  of 
Surg.,  Tol.  iii.  pp.  29,  102,  has  called  attention  to  this  class  of  ease. 

t  An  instructive  case,  treated  successfully  by  incision  of  the  sac,  with  interesting 
remarks  on  the  i)athology  and  treatment  of  this  disease,  is  recorded  by  Dr.  J.  Qriffiths 
of  Cambridge,  Jirlt,  Med.  Journ.,  vol.  ii.  1897,  p.  646.     See  also  my  case,  p.  83. 

X  A.  Caddy,  of  Calcutta,  Lfineet,  1896,  vol.  ii.  p.  603.  The  aneurysm  was  traumatic, 
and  the  patient  33.  The  radial  and  ulnar  were  tied.  W.  Kobertson,  of  Glasgow,  BHt. 
Med,  Journ.,  1897,  ^o^-  "•  P-  ^637.  Hei-e  there  had  been  no  wound,  but  the  palm  had 
been  repeatedly  knocked  in  starting  some  engine-gear.  The  patient  was  18.  The  ulnai 
artery  alone  was  tie<l. 

§  This  term,  which  has  been  introduced  lately,  should  be  reserved  for  those  cases  when 
tendon-suture  is  found  impossible,  and  tendon-grafting  (p.  50)  is  employed. 
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Fig,  26. 


■ 


uniforml,^  so  as  to  distribute  the  tliscliarges  through  as  wide  a 
Bl^A^se  as  possible,  instead  of  allowing  them  to  come  through  at  one 
spot.  The  coiitrolliijg  bandage  mast  be  placed  sufficiently  hif^h  up  not 
to  interfere  with  any  presHing  clown  of  muscular  bellies  winch  may  be 
needed  in  order  to  bring  a  retracted  central  tendon  end  into  view. 

The  upper  end  of  the  tendon  will  always  give  more  trouble  tliau  is 
the  case  with  a  divided  nerve,  owing  to  its  greater  retraction. 

In  laving  open  the  sheath  to  iollow  up  the  tendon,  most  scrupulous 
care  must  be  taken  to  use  every  aseptic  precaution,  especially  in  cases 
where  the  parts  are  much  disturbed,  the  sheath  extensively  opened, 
Arc, ;  otherwise  infection  may  easily  be  carried  far  and  deeply,  if  the 
retracting  end  has  not  already  dune  tlris.  Further,  it  is  in  llie  sheath 
that  the  vessels  ru!i  to  which  we  owe  the 
nutrition  and  repair  of  the  tendon  ends. 

For  the  sake  of  convenience,  opera- 
tions for  the  union  of  divided  tendons 
may  he  classed  under  the  following 
heads : 

A.  Cases  where  both  ends  can 
be  found  and  where  they  can  be 
easily  adjusted* 

A  longitudinal  incision  will  usually  be 
best,  but  in  some  cases — e.g,^  where  the 
tendons  are  matted  together — a  flnp  may 
be  preferable.  Any  bruised,  sloughy,  or 
scarred  tendon  tissue  is  removed  as 
cleanly  and  charily  as  possible  with  a 
very  slnu'ii  knife  or  scissors.  Sutures 
of  thoroughly  sterilised  silk  or  kangaroo- 
tail  tendon — if  sufficiently  line  ones  are 
procnrabh.^ — ^are  preferable  to  those  of 
chromic  gut,  which  are  always  liable  to 
give  way  too  soon,  especially  if  suppura- 
tion occur.  Especially  hne  fishing  gut 
is  considered  the  best  material  by 
Messrs.  Watson  Cheyne,  C.B.,  and 
Burghard   (lov.  infra  ci7.,  p.  228).     The 

sutures  may  be  passed  and  tied  (i)  itt  Ihi'  ordlnari^  way  where  the 
tendon  is  round ,  attd  either  of  medium  or  large  size.  The  silk  is  passed, 
on  as  fine  a  needle  as  will  carry  it,  from  before  backwards  through  one 
tendon  end,  an<l  then  from  behind  forwards  through  the  other,  and  the 
ends  ai*e  knotted  on  the  superficial  surface  of  tlie  tendon.  Large 
tendons  may  be  secured  with  two  lateral  or  witli  one  central  and  two 
lateral  sutures,  snniller  tendons  with  one  median  suture  only.  As  the 
suture  is  tightened,  the  ends  must  be  kept  in  exact  apposition  with  a 
pointed  probe,  and  not  allowed  to  override  one  another.  In  this 
method  and  in  the  others  which  follow,  care  must  be  taken  not  to 
insert  the  sutures  too  near  to  the  tendon  ends^ — i.e.,  when  there  is  any 
tension,  not  nearer  than  one-third  or  even  half  an  inch ;  finer  sutures 
may  then  hohJ  the  ends  exactly  together — owing  to  the  nmscular 
tension  and  the  ten<lency  of  the  suture  to  cut  tljrough  the  parallel 
fasciculi  and  their  uniting  connective  tissue. 


Wijlfier's  tmnsvei-se  tendon- 
suture  (H7^«.  Med.  WiM-h,,  1888, 
5.  i).  When  the  end-?  touch,  the 
inventor  calls  hh  tnethod  '*  direct 
transverse  tendon  "-snture,  and 
gives  it  the  tianie  of  ** indirect*' 
when  the  ends  cannot  be  brought 
together,  and  the  threads  are  tied 
and  left  to  form  guides  for  the 
iievelopment  of  fibroiun  conneoting 
bridges. 
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Another  method  which  may  b^  employed  where  tlie  tendon  is  round  _ 
and  lar^re  is  that  of  Wolfler  (Fig,  26)  or  of  Tmka  (Fig.  34,  b).  ■ 

(2)  IVhere  the  itndon  Ufiat^  e.g,^  on  the  dorsum  of  the  hand,  a  very 
common  site  for  tenorraphy.  Here  there  is  much  tendency  for  the 
suture  to  cut  its  way  out  if  inserted  in  the  ordinar)'  manner.  One  of 
the  following  methods — ?iz.,  Wolfler's,  Le  Fort's,  Le  DentuX  which 
are  made  plain  in  Fic^s.  26  and  27 — will  be  found  pi*eferahle. 

(3)  Wh€r€  the  tendon  U  round  and  Bmall,  too  small  for  the  methods 
of  Wolfler  or  Le  Dentu,  and  where,  owing  to  the  size  of  the  tendon 
and  the  traction,  a  suture  insetted  in  the  ordinary  way  will  cut  out, 
that  of  E.  Schwartz,  may  be  tried  (Fig.  27)  or,  better,  that  of  Watson 
Cheyne  and  Burghard  (4).  A  circular  ligature  of  silk  is  thrown  round 
each  of  the  tendon  ends,  and  two  vertical  loops  passed  above  and  below 
these  ligatures^  and  thus  prevented  from  slipping,  serve  to  draw  the 

Flo.  17. 


A,  B. 

A^  Le  Deiitu*A  metboci  of  tetidon-ciiture.    b.  Tbftt  of  W61ller.    c.  £.  Schwarti*s  metbod. 
(Lc  Dentu  ftiid  Delbet,  Traii4,  de  Chir,,  t.  iti.  p.  S25.) 

ends  together.     Circular  li|£,'atur€s  thus  employed  w^ould  seem  likely  to 

endanger  the  nutrition  of  the  tendon  ends. 

(4)  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard  (Manual  of 
Surfficai  'rreatment,  pt.  iii.  p.  228),  advise  tlie  following  method, 
which  will  be  seen  to  escape  the  above  objection  to  Schwiirtz's 
method,  while  it  meets  the  ten<lency  of  ordinarily  applied  interrupted 
suttu'eB  to  cut  out  too  quirkly,  though  this  nmy  be  largely  obviated  by 
passing  the  sutnres  sufficiently  fiif  from  the  tendon  ends  : — **  The  best 
plan  is  to  pass  I  lie  needle  aci'oss  from  front  to  back  through  the  whole 
thickness  of  the  tendon  quite  to  one  edge  of  it  and  close  to  the  line  of 
division,  and  then  to  tie  the  thread  over  the  small  piece  of  tendon 
included  in  the  loop.  Although  the  piece  of  tendon  below  the 
ligature  may  possibly  die^  a  secure  hold  is  thus  obtained,  which  may 
be  pulled  on  tirndy  without  fear  of  the  thread  cutting  its  wjiy  out.  The 
same  procedoie  should  be  adopted  also  on  the  opposite  side  of  the 
tendon,  and  both  the  upper  an<l  lower  ends  should  be  prepared  in  this 
way,  care  being  taken  that  the  stitches  are  inserted  at  exactly  corre* 
sponding  points  in  the  twoend^,  so  that  the  tendon  is  not  twisted  when 
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they  are  tied  tagether*  The  ends  of  the  corresponding  threads  on 
either  side  of  the  division  are  then  tied  sufficiently  clusely  to  bring 
the  two  cut  surfaces  in  apposition.  It  is  welJ  to  put  in  one  or  (wo 
stitches  in  the  centre  to  reinforce  tlie  lateral  ones  j  these  will  prevent 
the  cut  surfaces  from  being  displaci*d  laterally  or  curled  up»  and  as  they 
do  not  bear  any  strain,  they  may  be  inserted  in  the  usual  nmuner/' 

In  addition  to  any  of  the  above  methods  the  surgeon  may  wisely 
make  use  of  one  or  more  suturee  of  support,  Lc,  sutures  whose 
object  is  to  relax  tension.  A  suture  is  made  to  traverse  first  one 
tendon  and  then  the  other  a  full  inch  or  more  from  the  ends,  the  sheath 
also  being  included  so  as  to  secure  a  firm  hold,  and  the  ends  then 
knotted  in  the  u.«ual  way. 

Tiie  wuund  is  closed  with  or  without  drainage,  according  to  its 
condition,  the  amount  of  disturbance,  the  probable  after-collection  of 
blood,  kw;  where  there  is  the  very  least  doubt,  drainage  should  be 
employed.  The  dressings  should  be  applied  in  sufficient  quantity  and 
uniformly  so  as  to  distribute  any  oo/.ing  evenly  throughout  them.  If 
possible,  they  should  be  left  on  for  seven  or  ten  days.  The  limb  must 
be  nrranged  on  a  splint  in  such  a  position  that  no  midue  tension  falls 
upon  the  united  tendons,  while  at  the  same  time  the  comfort  of  the 
pfttient  is  attended  to.  A  perforated  zinc  trough,  which  is  readily  cut, 
fairly  easily  bent  and  moulded  to  any  degree  of  flexion,  and  which  can 
be  boiled,  will  bi.*  found  useful  in  the  common  cases  of  tendons  injured 
ahont  the  wrist,  where  the  elbow,  wrist,  and  tingers  must  he  kept 
flexed.  Poroplastic  or  gutta-percha  are  other  nnxterifils  which  will  be 
usefuL  If  wooden  splints  be  employed,  a  Carr's  spUnt  is  comfortable, 
hut  must  be  reinfnrccd  by  a  lateral  angular  splint  at  the  elbow.  Wooden 
splints  are,  however,  much  less  efficient,  in  that  they  fail  to  secure  the 
needed  amount  of  flexion,  or  the  pow  er  of  modifying  this  later  on*  The 
patient*s  comfort  will  be  gi'eatly  promoted  by  taking  the  splint  otf  every 
two  days  and  altering  the  angles  slightly.  Restlessness,  while  the 
anesthetic  is  recovered  from,  must  be  prevented,  as^  if  the  sutures  do 
not  hold,  the  parts  will  tend  to  heal  in  one  contracted  mass.  Most 
cai'eful  attention  will  be  needed  afterwards  in  the  employment  of 
carefully  begun  and  perseveringly  continued  passive  and  active  move- 
ments. In  commencing  movements  the  surgeon  has,  on  one  hand,  to 
prevent  the  formation  of  adhesions  ;  on  the  other,  he  must  remember 
the  risk  of  breaking  down  the  recently  formed  union.  The  date  must 
vary  with  each  ease,  but,  as  a  rule,  in  the  ease  of  tlie  tendons  of  the 
fingers,  passive  movement  may  be  begun,  very  gently  so  as  not  to 
strain  the  union»  al>ont  the  sixth  day,  ami  gradually  increased.  From 
the  fourteenth  to  the  twenty-first  da}'  will  usniilly  be  early  enough  for 
the  commencement  of  active  movements.  Soft  adhesions  will  certiiinly^ 
have  formed,  Imt  if  the  sutures  have  been  so  placed  as  to  secure  a  firm 
hold,  and  if  the  wound  has  run  an  aseptic  course,  there  is  little  risk  of 
the  union  being  br^iken  down. 

In  cases  rd'  secondary  tendon-suture,  as  in  that  uf  nerves,  the  result 
may  be  disapiHunting  fur  some  months;  but  if  the  tension  was  not 
extreme,  and  if  the  wound  run  an  aseptic  course,  the  final  result  wuU 
probably  be  satisfactory,  if  the  patient  does  his  best  to  help  the  surgeon* 

I  would  take  this  opportunity  of  saying  that,  in  the  treatment  of  an 
incised  wound  of  the  hand  or  foot,  the  conditio'-    ' '*^e  tendons  should 
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be  cleared  np  as  well  as  that  of  the  vessels.  The  practitioner  too  often 
rests  sutisfit'tfl  with  arresting  the  urgent  hiBinorrhage.  The  wound 
heals  qiiicklVf  hut  loss  of  power  remains.  The  following  is  a  good 
instance ; — 

In  August,  i88S«  H.  ?.« let  31,  wm  sent  to  me  with  oomtiuit  fiexba  of,  mod  tnabtUty 
to  extend,  the  last  two  pliaUnges  of  the  thumb.  A  few  monthi*  before  he  hail  been  treated 
for  scTcrc  hti^monhagc  from  au  itieised  wound  of  the  dorsuni  over  tlie  fSrvt  phabmz  and 
metacariial  Ijtitie  of  the  right  thumb.  By  dissection  the  cxteusor  socundi  internodii  waa 
Re<?n  to  l>e  divided,  the  upper  end  being  found  by  following  up  the  uheath.  The  extenacKr 
primi  bad  l>een  only  partially  dividctl  for  three-quarters  of  iU  width*  When  trimmed  the 
two  ends  of  the  extensor  socnndi  were  sepamted  by  an  interral  of  ai»  inch  on  complete 
extension  of  tiie  thumb*  Uee  of  a  stout  silk  suture,  and  poshing  down  the  upper  end  of 
the  tendon,  left  the  ends  fitill  sepamted  by  n  quarter  of  an  inch  ;  two  very  fine  silk  snturet 
brought  the  enck  into  gmxl.  bnt  not  exact,  apposition.  On  byper>exteoding  thethttmb  tbe 
V-ahaped  notch  in  the  pnriiaUy  diTided  extensor  priQii  woHobliteratetl,  so  no  suturea  were 
uaed  herc^  the  e^Jget*  i*f  the  not^b  being  nterely  refreshed.  A  splint  was  applied  on  the 
palmar  aspect,  tjo  as  to  keep  the  thumb  hyper-exlendcd*  Morphia  was  given  at  first.  When 
tbe  patieni  was  »een,  two  montlj*  Inter,  he  ha«l  recovered  complete  extension, 

B.  Caees  where  only  one  end  can  be  fonnd. 

Tlie  dibtiil  or  fixed  end  uf  the  tendon  cuii  nearly  always  he  fuinid. 
To  meet  the  difticnlty,  often  extreme,  of  finding  the  reti*acted  upper 

Fio.  28. 
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Buttonhole  method  of  tendon-ana»toraosi«.     Methotl  of  MM.  Tillaux  and  Duplay. 
(Duplay  and  Reclus,  TrttiU  th  Cfnr.,  t.  I  p.  825.) 

end  of  one  of  the  flexor  tendons,  M,  Felizet  (BuiL  rt  Mem,  (h-  la  Soe, 
de  (Jinr,,  t.  xix*  p*  610,  1893)  advises,  if  slitting  np  the  sheath  and 
methodically  pressing  down  the  nmsctdar  belly  are  insufficient,  that  the 
upper  end  may  be  made  to  emerge  into  view,  and  fttitber  distiu^bance 
of  the  parts  avoided,  by  extending  the  adjaceiit  fingers.  By  this  step 
what  JL  Felizet  terms  the  little  fibro-serous  vinculu,  whieh  tie  together 
adjacent  tendons,  are  drawn  tipun  and  pull  down  the  upper  ertd  of  the 
severed  tendon  into  view.  Another  alternative  is  given  hy  Messrs. 
Watson  Cheyne,  C.B.,  and  Burgh nrd  (Manual  0/  Sttrrfieal  7'reatment, 
pt.  ii,  p.  228),  to  be  employed  where  the  sIiLting*up  of  the  sheath 
would  have  to  he  very  extensive,  and  might  involve  danger  to  important 
structures.  '*  A  second  iticisiun  is  ntade  over  the  tendon,  well  above 
the  woutid,  and  the  sheath  opened  ;  from  this  incision  the  tendon  is 
pushed  down  until  its  divided  end  api*eara  in  thi'  original  wnund/*  In 
cases  where  difficulty  is  experienced  in  linding  the  distal  end,  e.g., 
where  in  a  secondary  operation  for  divided  tendons  at  the  wrist,  this 
distal  end  is  lying  behind  the  annular  ligament,  the  same  writers  advise 
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as  follows:  **  A  better  plan  than  dividmg  the  annular  ligftinent  is  to 
cut  into  the  pahii  and  expose  the  tendon  well  on  the  distal  side  of  the 
division  ;  then,  by  pushing  a  probe  up  the  sheath,  the  point  at  which 
adhesion  has  taken  plaee  may  be  found,  and  an  attempt  made  by 
pushing  the  probe  upwards  through  the  adhesions,  to  nnike  it  protrude 
into  the  woun^t,  and  form  a  guide  ubiiig  wiiieJi  the  tissues  can  be  turned 
aside  until  the  end  is  got  at,"  In  every  case  of  dilliculty,  as  soon  as  a 
tendon  end  is  found  it  should  be  secured  at  once  by  tenaculum-forceps 
or  silk.  If,  after  careful  search,  sufficient  slitting-up  of  tlie  sheatli,  &c., 
it  is  still  impossible  to  find  the  upper 

end*  the  lower  end  may  be  successful!}'  fiq.  29, 

attached  to  a  neigh bonring  tendon  by 
tendon-anastoniosis.  Tliis  is  effected 
(i)  by  suitably  preparing  the  contigu- 
ous lateral  margins*  {2)  by  fixing  the 
severed  end  in  a  buttonhole  made  in 
an  adjacent  tendon  {Fig,  28), 

(3)  AoastamoHia  by  Bifurcation  or 
Splitting  of  a  Tendon.— Thus  M.  E.  f         \  ^^^ 

Schwartz,  in  a  case  wliere  the  proximal 
ends  of  two  of  the  extensors  of  the 
thumb  could  not  be  found,  united  the 
peripheral  ends  to  the  extensor  carjii 
radialis  longior,  which  was  split  longi- 
tudinally and  in  part  sutured  between 
them  (Fig*  29}. 

The  following  case  (Dr.  v,  FiUtu- 
baum,  Wkn.  MciL  I  Tor//.,  Nos,  29 
and  30,  1885)  is  a  good  instance  of 
the  success  of  the  last  step,  and  of 
one  means  of  employing  miUtres  so  as 
to  prevent  teHsion  : — 

An  oblique  cut  with  a  Vread-knife  inrolved 
tbe  common  cxteDsnr  uf  the  index  and  middle 
finger,  and  tiie  extensor  indicb,  the  centm!  end 
of  the  lftlU»r  njtracting  eo  far  that  it  amid  not 
be  reached,  unless  by  slitting  up  its  tiheath. 
The  tendons  of  the  common  extensor  were  ench 
united  by  two  fine  silk  satnreB. 

The  ftcoessibleperiidierid  cod  of  tlie  extensc»r 
indieis  wan  attached  to  both  ends  uf  the  sutured 
tendon  from  the  extennor  romniuni»«  to  the  index 

finger*  The  strongly  stretched  extensctr  tendons  of  tlie  secoml  and  tliird  fingers  were  now 
fixed  (to  prevent  retmetion  by  muscular  action)  by  Bilk  sutarcfi  paftsed,  2  em,  higher  up, 
ihroogh  8kin  and  tendon-sheath,  and  tietl  over  n  roll  of  iodoform  gausse.  These  weiu 
removeii  on  the  fifth  day.  Passive  movement  woa  begun  on  the  sixteenth  day.  Six 
months  later  the  man  had  perfect  use  of  his  fingers. 

If  it  is  the  proximal  end  which  is  alone  accessible  this  must  be 
sutured  to  an  adjacent  tendon,  the  action  of  which  it  will  reinforce, 
without  regaining  its  own  special  function.  This  must  be  looked  upon 
as  a  last  resort* 

The  back  of  the  hand  is  the  **  seat  of  election  '*  for  the  anastomosis 
of  tendons,  as  they  are  here   united   by  fibrous  expansions.     Thus  a 


Tendon-anastomosiH  by  splitting  or 
b  i  fii  rrat  io  n  of  an  ad  j  ac  en  t  on  e ,  Met  hod 
of  M.  K.Sehwartz,  (Dentuand  Delbet) 
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neighbouring  tendon  can  be  relied  upon  to  render  active  the  peripheral 
end  of  another  tendon  whose  central  end  cannot  be  found.  Further- 
more, it  is  on  tlie  back  of  tlie  hand,  an<l  especially  near  the  knuckles, 
that  operations  on  tendons  give  tlie  host  results.  Retraction  is  less 
here  than  elsewhere,  owing  to  the  presence  of  connecting  bands  and 
expansions  to  the  joint-capsules ;  there  is  less  bleeding ;  the  skin  is 
thinner,  and  its  greater  mobility  renders  less  harmful  the  formation  of 
any  adhesions. 

But  wiiile  tendon-anastomosis  is  especially  applicable  to  the  exten- 
sors, the  following  shows  that  it  may  also  be  employed  in  the  case  of 
one  of  the  flexors,  the  tendon  of  the  flexor  longus  pollicis  having 
been  joined  with   tlie   index   tendon    of  the  flexor   profundus,   with 
marked  success,  by  Mr.  F.  T.  Paul  (Liverpool  Med.- 
Fig.  30.  Chir.  Joum.f  1895,  p.  500) : — 

A  boy,  aet.  7,  falling  with  a  cap  in  hia  hand,  had  sustained  a 

severe  cut  across  the  ball  of  the  right  thumb.    There  was  no  power 

over  the  last  joiut,  and  consc'iuently  no  i>ower  of  holding  anything 

— e.g.^  a  pen,  in  the  usual  way.    An  incision  over  the  flexor  longos 

revealed  the  distal  end  of  the  tendon  in  good  condition  and  firmly 

attacheil  to  the  scar.     This  end  having  been  isoUted,  the  central 

end  was  sought  for,  but,   though  the  incision  was  prolonged  an 

inch  above  the  annular  ligament,  no  trace  of  it  could  be  found.    It 

was  quite  useless  to  search  higher,  since,  if  found,  the  tendon  would 

be  too  short  to  bring  down  and  attach  to  tlie  distal  end.     Under 

these  circumstances  Mr.   Paul  decided  to  cmleavour  to  obtain  a 

union  between  the  terminal  end  of  the  tloxor  longus  pollicis  and  the 

side  of  the  index  tendon  of  the  flexor  profundus  ;  a  step  which,  if 

Tendon-length-      successful,  would  give  the  patient  a  i>ower  of  flexing  the  thumb 

ening  by  Czemy's      and  forefinger  together,  and  thus  of  holding  articles  between  them. 

method.       (Dcntu      The  free  end  of  the  thumb  tendon  was  cut  into  a  wedge-shape,  and 

and  Delbet.)  inserted  into  a  notch  ma<le  in  the  side  of  the  index  tendon,  where 

it  was  retained  by  two  or  three  very  fine    sutures.    The  wound 

healeil  by  first  intention,  and  a  year  later  it  was  found  that  not  only  had  the  boy  the 

combined  power  of  grasp  hoped  for,  but  that,  under  training  by  a  skilletl  pianist,  he  was 

obtaining  independent  movement  of  the  thumb  and  forefinger.    The  fact  that,  while  the 

boy  had  only  one  muscle  Initween  the  two  digits,  he  could  yet  flex  them  seimrately,  was 

entirely  due  to  training  of  the  extensors.    Thus,  if  told  to  bend  the  thumb  alone,  he  would 

fix  the  forefinger  by  its  extensor,  and  then  flex  the  thumb,  or  the  reverse. 

C.  Cases  where  both  ends  can  be  found  but  it  is  impossible 
to  adjust  them. 

This  difficulty  is  usually  met  with  after  the  removal  of  a  growth 
from  a  tendon,  and  in  some  cases  of  secondary  tendon-suture.  The 
following  methods  are  available. 

i.  Tendon-lengthening. 

a.  Method  of  Tmka  {Centr.f.  Chir.,  No.  12,  1893)  (Fig.  34).— This 
is  most  applicable  to  stout  tendons.  When  this  method  is  employed, 
the  incision  must  not  be  carried  too  near  the  end  of  the  tendon,  and  to 
prevent  this  being  detached  by  any  tension  that  the  strip  will  be  called 
upon  to  bear,  it  will  be  well  to  secure  it  above  as  well  as  below  by  one 
or  more  sutures  (Fig.  34,  a). 

b.  Method  of  Czemy  (Henck,  Centr.  f.  Chir.,  No.  18,  1882). — 
Czerny,  in  a  case  in  which  one  of  the  extensors  of  the  thumb  had 
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been  divided,  doubled  down  a  slip  of  tbe  peripheral  end,  as  shown 
in  Fig.  30.  But  during  this  step  ibe  slip  became  entindr  detached^ 
Rud  then  had  to  be  treated  as  a  true  graft.  If  this  method  be  employed^ 
a  suture  should  be  inserted  at  the  angle  where  the  slip  is  turned  down, 
so  as  to  prevent  its  being  stripped  awHV.  The  method  of  Trnka 
(Fig,  34)  is  intended  to  prevent  the  accident  which  is  likely  to  occur 
in  that  of  Czerny.  A  transverse  hicision  is  made  between  one  to  two 
inches  above  the  free  end  of  tlie  proximal  part  of  the  tendon  according 
to  the  size  of  the  gap  to  be  filled  without  tension.  This  incision  only 
goes  across  half  of  the  tendon,  and  from  this  point  the  latter  is  split 
vertically  downwards  along  the  middle  line  as  far  as  a  point  from  a 
quarter  to  n  Indf  an  inch  from  the  cut  end,  A  flap  is  then  turned 
down,  care  being  taken  that  it  is  not  detached,  and,  to  meet  any  future 
tension  at  what  must  be  a  weakened  spot,  one  or  two  sutures  of  fine 
sterilised  silk  are  passed  in  the  angle  between  the  flap  and  the  tendon, 
and  securely  tied.  If  it  is  found  necessary  a  like  flap  is  turned  up  from 
the  distal  portion  of  the  tendon.  Here  the  advice  of  Messrs.  Watson 
Cheyne,  C.B.,  and  Burghard  (loc.  supra  ciL,  p.  231),  should  be  followed. 


Fio.  31, 
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One  method  of  teudoQ-lengthening.  A.  Tendon epU t  longitudiaally.  B.  Section 
completed  by  incisioas  at  eads  of  fissure,  c.  Divided  tendon  elongated  and 
ratured.    (Anderson.) 


and  the  two  flaps  should  be  cut  long  enough  to  overlap  so  that 
additional  sutures  can  be  placed  between  the  adjacent  sides  of  the 
flaps.  Here  as  in  all  cases  where  the  newly  united  tendons  are  sub- 
mitted to  some  tension,  the  parts  must  be  kept  fully  relaxed  for  a 
sufficient  time,  active  and  passive  njovenients  begun  very  gently,  and 
increased  very  gradually*  Where  many  tendons — e.g.,  the  flexors  of  the 
wrist — have  been  lengthened,  it  may  be  wise  to  defer  active  movement 
for  a  fortni^jht. 

c*  ^\Tiere  the  tendon  is  fairly  thick  and  rounded,  the  following 
method  of  tendon-lengthening  uf  Mr.  Anderson's  may  be  made  use  of; 
In  flat  and  easily  frayed*out  tendons  slou-^hing  wouhi  probably  follow 
on  so  much  manipulation  of  each  end.  The  gap  that  remains  between 
the  two  ends  of  the  tendon  brtving  been  carefully  measured,  each 
tendon  is  split  accurately  in  the  middle  line,  care  being  taken  not  to 
bring  the  split  too  near  to  the  end  of  the  tendon.  At  the  two  ends  of 
the  above  incision  section  of  the  opposite  halves  of  the  tendon  is  made, 
as  in  Fig.  31. 

d.  Tendondengtheuifig  bg  Zig-zag  Incisions  (Fig.  32). — M,  Poncet, 
of  Lyons,  has  shown  (Oaz.  Hehd,,  1891,  p.  575)  that  this  method  m 
be  successfully  emphjyed  in  cases  where,  owing  to  the  tension 
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threads  which  have  been  itiserted  in  the  ends  of  the  tendons  threaten 
to  cat  through. 

lu  the  di-dt  case,  that  of  a  boy  whose  tendo  A  chillis  had  jiut  been  lerered,  M.  Ponoetf 
in  order  to  rlfminiah  the  tension  necessary  to  bring  the  end*  together,  made,  on  the  u|}per 
end  of  the  teiidoOf  two  cuta  in  sig-Eag  fashion,  each  paasinf  a  little  more  than  half  acroia 
the  width  of  the  tendon.  Marked  elongation  of  the  tendon  followed,  and  it  was  then 
easy  to  suture  tlie  end»  withotil  tension.  The  boy  was  allowed  to  walk  on  the  twenty- 
eighth  day,  and  left  the  hospital  aboat  seven  weeki  after  tbe 
Fia.  31.  i^U'i^J?  walking  being  almost  perfect. 

While  this  method  is  especially  applicahle  to 
the  tendo  Achiltis  from  its  size,  M.  Poncet  has 
also  used  it  in  the  case  of  the  extensor  indicis. 

In  this  case  also  two  sig-iag  incisions  on  the  upper  end 
of  the  tendon  enabled  the  suture,  whieh  hati  (treriously 
threatened  to  cut  out,  to  be  insertetl  without  any  tension. 

The  incisions  sliould  pass  through  at  least 

half  the  width  of  the  tendon,  and  int-lude  both 
thin  and  its  sheatlj.  There  is  no  risk  of  the 
tendon  sloughing  if  antiseptic  precautions  be 
taken. 

e.  Tendon 4i'n(tthemn(^  by  the  2.- shaped  Method. 
— ^This  will  be  made  phiin  by  Fig,  31, 

/.  TeHdoH'irttgthenifig  by  means  of  Osteotomy, 
— The  same  M,  Poneet,  of  Lyons  (Rerins 
(VOrihop^,  July,  1891),  nnide  use  of  the  iollow- 
ing  ingenicms  method  in  uniting  a  severed  tendo 
AehiUis  (Fig,  33)  :— 

Forty  dftys  after  the  injury  (by  an  axe)  the  wound  waa 

healed,  but  the  ends  of  the  tendon  were  3  cm.  apart,  and 

the  lameoeas  was  very  disabling,     A  U'^^'^P®'*  flap  having 

been  turned  oflf  the  back  of  the  heel,  a  slice  of  the  o«  calcis 

was  then  vertically  detached  with  the  saw  ;  when  qnile  loose 

it  was  glided  upwards,  and  the  lower  part  of  it  fixed  to  the  upper  part  of  the  sawn  surfaoe 

with  an  ivory  peg.     The  ends  of  the  tendon  could  now  be  brought  into  clo^  apposition 

without  midue  traction.     The  lesuU  was  perfect. 

ii-  Diatance-Suturea* 

MM.  Anger,  Forgin,  and  Assaki  were  amongst  the  earliest  workers  on 
this  suliject, 

C  Distance-Sti lures  (dime. — In  some  cases  (the  earliest  being  one  of 
M,  Anger's)  where  the  ends  of  the  tendon  could  not  be  adjusted,  and 
suture-loops  have  been  passed  and  knotted  between  the  widely  separated 
ends,  these  sutures  have  appeared  to  diminish  muscular  tension  on  the 
tendon  ends,  and  to  help  in  directing  the  rei>arative  process. 

This  method  of  distance -sutures  seems  to  have  been  employed  in 
this  country  as  long  ago  as  1889,  by  Mn  Goatling,  of  Worcester 
(Lancet f  ii.  1890,  p.  767),  in  a  case  of  injury  to  the  extensors  of 
the  thumb. 

Eleven  weeks  before,  while  the  patient  was  pruning  rosea ,  his  knife  inflicted  a  wound, 
the  scar  of  which,  au  inch  long,  wtus  found  iibout  an  inch  above  the  base  of  the  metacarpal 


Tendon-lengthening  by 
Kig-7.ag incifliuns.  (Poncet.) 


^ 
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r  bone  of  tbe  left  thumb.     Just  below  thU  scar  the  distal  end   o    the  eztensoT  prtmi  and 

iii  metacairpi  poUicis  could  be  easily  felt,  but  the  proxinuil  ends  could  only  be  indistinctly 

Finade  out,  dve  inches  off,  on  the  back  of  the  forearm.     The  left  baud  waei  of  little  use, 

[the  tiiumb  being  fiexed  and  adducted  into  the  palm»    An  iucision  exposed  the  distal  ends 

ftt  once,  but  tbe  synovial  ebeath  was  blocked  at  the  sear  for  three-quarters  of  an  inch  by  a 

i  of  connective  tissue.    This  waa  cut  through  tmd  the  sheath  slit  up  until  the  proximal 

ada  of  the  tendons  were  found.    All  fonrends  were  smoothly  rounded  off^  and  no  adhesion 

llaad  formed^     Aa  the  ends  were  five  inches  apnrt  it  was  impossible  to  bring  them  nearer 

together  than  three-quarters  of  an  inch.    The  ends  having  been  pared^  they  were  stitched 

together  with   two  catgut  sutures    each. 

The  wound  healed  by  first  intentian,  and,  ,. 

six  months  later,  all  the  movements  of  the  '^ 

thumb  were  perfect. 

In  1886,  Wolfler  siiccesKfiilly 
combined  the  method  of  distance' 
suture  and  attaching  the  ends  of 
tlie  severed  tendons  to  ailjacent 
sound  ones. 

Tbe  patient  bid  had  all  the  tendons  of 

the  extensor  communis  severed.  He  was 
tunable   to  extend   tbe    middle  and    ring 

fingers,  but  retaineti  this*  power  over  the 

index  and  little  fingei«.     x\t  the  o|:>er»tion, 

two  months  after  the  injury,  it  was  utces- 
Kiary  to  divide  the  poeiterior  annular  liga- 
ment in  order  to  find  the  central  entls  of 

the  tendons.  Aj?  the  &eparut<xl  iiiumps 
I  were  8-9  cm.  apart^  direct  union  was  hope- 
The  ends  were   joined  by   indirect 

transverse  snturea  of  silk  and  catgut,  the 
ops  being  8  cm.  long.     The  four  central 

and    peripheral    tendon    ends  were   also 

united  to  the  adjacent  nninjured  tendons, 

two  to  the  extensor  indicia  and  two  to  the 

extensor  minimi  digiti.    Though  the  wntind 

healed  withotit  suppuration,  the  silk  thread- 

loope  were  cast  off  unaltered.    Ten  days 

after    the   operation    the    patient    began 

to  extend  his  fingers,  and  ho  ultimately 

regained  extension  of  each  individually,  as 

in  the  uninjured  hand.    This  goo<t  resnlt  must  have  besn  due  to  the  fibrous  tissue  which 

had  been  developed  in  the  phice  of  the  catgut  and  silk  threads^  and  not  to  the  joining 

of  the  tendons  to  tho^  which  were  intact. 


Suture  of  tendo  AchiUis  by  partial 
detachment  and  sliding  upward  of  the  03 
calcis.     Poncet*B  method, 

(Duphiy  and  Keclus.) 


M.  Gliick,  who  hfts  employed  the  method  of  distance-mtures  with 
mrtiked  stiecess  in  several  cases,  used  it  in  one  instimce,  not  for  tilling 
up  a  gap  in  a  tendon,  but  for  replacing  an  end  which  was  lost  {Semaine 
Medicate,  1892,  p.  198). 

A  boy  suffered  from  injury  to  the  tendons  of  the  extensor  indicia  and  conjmunis.  51* 
Glikk  firmly  tied  the  central  ends  of  the  tendons  with  loops  of  silk,  and  carried  them 
forward  t4>  their  points  of  insertion,  w he  113  they  were  fixed  by  means  of  a  steel  needle. 
The  first  trial  failed,  the  sutures  tearing  out.  A  scoond  operation  succeeded.  When  the 
needle  wa«  retuoved,  at  the  end  of  four  weeks,  both  tbe  middle  and  terminal  phalanges 
could  bo  exteudedt 
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b.  Di&tance'Sntures  together  with  Bundles  of  Threads  of  Silk  and 
Catgut  (Fig.  34). 

In  ft  case  in  which  the  two  ends  of  the  flexors  of  the  middle  fioger 
were  widely  separated  after  an  injury,  M.  Gliick  {loc,  supra  rt/,)  was 
ahle  to  remedy  a  gap  of  10  cm,  (^  4  in.)  hy  suhstitiition  of  threads  of 
siik  and  catgut.  Healing  by  first  intention  and  perfect  restoration  of 
movement  followed.  It  was  thought  that  in  this  case  a  gradual  sub- 
stitution of  the  catgut  by  connective  tissue  took  place.*     In  other 

eases  the  foreign  body  employed  re* 
mains  long  encysted  in  a  sheath  of 
conneetive  tissue.  Strict  asepsis  is, 
of  course,  essential, 

iii.  Tendon- grafting,  properly  so 
called. 

Here  a  part  of  another  tendon,  from 
the  same  patient,  in  cases  where  there 
has  been  an  extensive  injury,  as  in  a 
pai'tially  crushed  hand,  or  a  tendon 
from  the  rabbit,  is  made  use  of. 

Mr,  M.  Kobson  {Ctin.  5i«*.  /raiM.,  Tol*  XxU.  p. 
agi)  succeiisftilly  grafted  4)  inchw  of  a  flexor 
tendon  from  a  finger  too  muoh  amikahed  to  ctve, 
on  to  the  dorBum  of  the  hand,  ^  us  to  form  a  new 
extensor  for  ibe  index  linger,  the  tendon  of  which 
bad  been  completely  torn  rwaj.  The  proximal 
end  d  the  tendon  waa  stitehed  to  the  fiesbj 
bellj  of  the  extensor  communis,  where  the 
tendon  had  been  pieyionslj  attached,  the  distal 
end  being  fixed  to  the  small  ]:>ortion  of  tendon 
left  near  its  insertion  into  the  ji^halanx.  The 
case^  which  is  an  excellent  int^tauce  of  coneerva- 
tiTc  surgery,  ended  in  recovery  with  a  most 
useful  band.  During  extension  of  the  index 
the  new  tendon  ctiuld  be  felt  to  move  under 
the  ekln. 


Different  methods  of  tendon -sutujie, 
(Trnka,)  In  the  right-hand  figure,  if, 
where  the  ends  of  the  temlon  cannot 
lie  brought  togelher,  tendondeogthcn- 
ing  (p.  46)  has  beeo  employ&l  on  one 
side,  and  some  catgut  stmnds — a  form 
of  distance-sutuTe  (p-  48) — 00  the  other. 
In  the  left-hand  figure  a  form  of  trans- 
verse suture  is  shown  bIjo ve,  b;  below,  £?, 
distance-sutures  consisting  of  different 
tbieknesses  of  catgut  have  been  a^ed 


M.  Peyrot  (Bull,  de  la  Soc.  de  Chir., 

1886,  p,  357)  trtmsplanted  in  one  case 

the  tendon  of  a  dog,  and  in  another 

that  of  a  oat»  into  the  gaps  between  divided  tendons  in  man.     A  fail 

amount  of  flexion  was  obtained. 

It  remains  to  be  seen  how  far  this  method  will  supersede  that  oi 
distance-sutures  (p.  48),  Such  grafts  probably  act  as  conductors  onlj 
in  the  process  of  formation  of  Dew  fibrillie.  The  method  is  somewhat 
troublesome,  and  can  obviously  only  be  practised  under  limited  condi* 
tionSj  and,  in  the  case  of  temions  from  animals,  only  when  the  needfu 
preparations  can  be  made*  Even  if  no  suppuration  occur,  it  is  ahvayi 
possible  that  the  piece  of  tendon,  especially  if  of  any  size,  will  mereb 
act  as  a  tediously  disappearing  foreign  body. 

*  In  some  cases  the  Bheath  maj  be  used  to  sup  pie  men  t  the  distance-sutures.  Afte 
the  tendon  ends  have  been  mobilised,  any  remnants  of  the  sheath  are  dissected  free,  ani 
80  sutured  as  to  help  in  forming  a  canal  along  which  the  new  formation  of  connectir 
tissue  may  take  place.    This  subject  is  again  referred  to  at  p.  58. 
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Dr,  V,  Hocliet,  of  Lyons,  has  published  {Gaz.  Hebd,,  1891,  p-  293) 
a  case  in  which  he  irmctised  successfully  a  method  of  tendfm-graftinff, 
which  he  cfilletl  aJttochthonom,  the  gnift  heing  taken  from  one  of  the 
divided  tendons  themselves  (Fig,  35)*  This  method  is  especially 
applicable  to  the  flexor  tendons  of  the  fingers. 

The  pfttient  liail,  two  montlia  before,  suffered  tUviaion  of  the  flexor  tenrlonit  at  tlie  root 
of  hiB  right  index.  The  two  lower  phalanges  were  constantly  cxteoded,  aO  power  of 
flexion  being  losif.  The  part^  having  !)een  reiidercti  evascular,  an  incision  over  the  site 
of  injury  showed  that  an  interval  of  6  cm.  existed  belween  the  cut  ends  of  the  flexor 

Fio.  35. 


Antochthonous  tendon-gi'afting.  (Eochet.)  To  the  riglit  is  seen  the  gap  between 
the  tendons  fonnd  on  exploration  ;  to  the  left  the  manner  in  which  it  w^as  tilled  up. 

tendons^  *ttd  that  by  no  means  could  this  distance  be  reduced  to  lejia  than  2  cnu  To 
fill  this  gap,  lir,  Itochet  made  an  incision  over  tlie  lower  p:irt  of  the  middle  phalanx  and 
the  bafic  of  the  last,  just  where  the  flexor  prcjfmidtis  emerges  from  between  the  two  slips 
of  the  aublimis.  He  divitletl  the  former,  and  tben»  returning  to  his  fii'st  wouud^  drew  the 
piece  of  the  flexor  profnndus,  which  wn»  now  cut  above  and  below,  out  into  the  first 
wonndt  the  attachmenta  of  the  tendon  to  the  gbeath  yielding  readily.  The  lower  end  of 
this  tendon-slip  was  then  sntureil  to  the  lower  end  of  the  flexor  sublitnis,  and  its  upper  end 
to  the  muscuhir  ends  of  the  tiexor  snblimi^  antl  profundus — directly  to  the  former  tendon, 
and  laterally  to  the  latter.  Lastly,  the  small  slip  of  flexor  profundus,  which  had  been  left 
attached  to  the  Ia«t  phalanx,  waa  sutured  to  the  two  slips  of  the  flexor  tubliniis  a  little 
abijve  its  insertion  into  the  second  phalanx.  The  wound  healed  quicldy,  and  on  the 
tiftc!enth  day  some  power  of  flexion  was  already  present.  Later  on  the  second  phnlanx 
could  be  flexed  as  freely  as  its  fellow.  Flexion  of  the  third  phahinx  was  mora  limited, 
this  not  passing  beyond  a  very  obtuse  angle. 

Dr.  Rochet  observes  that  it  would  he  posj^iblc  to  carry  out  the  atovu  method  by  taking 
the  graft  or  slip  from  the  upper  end  of  one  ol  the  lower  parts  of  the  divided  tendons 
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without  interfering  with  its  inwrtioDt  which  inToWes  making  a  fresh  woatid.  Ijiter  Lange 
followed  Gliick  and  Wolfler  (^Miinch,  Med.  Tf  orA.,  May  27,  1902)  with  artificial  tendons  of 
silk  in  order  to  elongate  transplanted  hamstring  tendons  (p.  57  and  Fig.  38). 

M.  Desquin  (Belg.  Med.,  Dec.  24,  1896 ;  Epit.  Brit.  Med.  Jour., 
Jan.  23,  1897)  Ims  devised  another  method  of  tendon-grafting,  by 
which  the  use  of  a  finger  flexor  was  restored. 

A  carpenter,  act.  25,  had  the  right  middle  fin$^r  in  ))ermanent  extension,  owing  to  the 
seTerance  of  the  flexor  tendons  hy  broken  gla^s.  The  man  came  to  M.  Desquin,  thirteen 
months  later,  peeking  amputation.  A  Terr  free  incision  having  been  made  along  the 
course  of  the  tendons  in  the  finger  and  in  the  {>alm,  it  whs  found  that  4  to  5  cm.  of  the 
sui)erficial  tendon  were  wanting.  It  was  im|>ossible  to  find  the  deep  tendon.*  By  strong 
traction  on  the  central  end  of  the  8U|>erficial  tendon,  ecize«i  in  the  jwilm,  it  could  be 
brought  in  contact  with,  and  8uture<l  to,  the  phalangeal  end.  This  could  only  be  done  by 
strongly  flexinj;  the  finger,  and  it  would  have  been  imjKwsible  to  unite  the  superficial  parts 
over  the  strongly  st  retcheil  tendon.  Returning  to  the  wrist,  therefore,  the  operator  divided 
the  tendon  with  a  HUiall  piece  of  muscle  adheriu};.  The  finger  was  then  extended  and  the 
tendon  just  <livide<l  stitche*!  to  that  for  the  index  tinger,  so  that  the  flexor  for  the  latter, 
on  its  contraction,  act e<l  ui)on  both  fingers.  Tlie  result  i^'as  perfect.  After  four  weeks 
the  fin;,^>rH  could  all  l>e  fl<*xe<l  simultaneously,  or  tlie  index  and  middle  together,  the  others 
remaining  extended. 

The  following  instance  of  tendon-grafting  as  a  substitute  for 
amputntion,  in  cases  wlicre  suppurative  teno-sj'novitis  or  deep  whitlow 
has  destroyed  tlie  tendons,  is  recorded  (loc.  supra  cit.)  by  tlie  same 
author : 

The  patient,  let.  19,  could  not  flex  his  right  index  flnger  owing  to  destruction  of  the 
flexor  temlon  by  a  deep  whitlow.  Sonje  weeks  after  tlie  healing  of  this,  an  incision  was 
carried  from  the  pulp  of  the  index  finger  along  the  noniial  coui-se  of  the  tendons  to  just 
above  the  wrist-joint.  In  the  pjilra  the  fascia  was  divided,  and  above  the  annular  ligament 
the  common  flexor  Hheaths  were  <>peiRHl.  'J'he  search  f«)r  the  tendon  ends  proved  easy 
below,  where  a  few  tags  remainc*!  adherent  io  the  j^halanx,  but  difficult  at  the  wrist.  At 
length  one  was  found  which  wante<l  10  cm.  of  its  length.  To  supply  the  gap  an  equivalent 
of  the  superficial  flexor  was  taken.  This  was  severeil  near  its  origin,  and  drawn  down 
strongly  until  it  could  be  suture<i  peripherally.  The  upper  end  of  its  lower  segment  was 
then  stitche<l  to  the  lower  en»l  of  the  deficient  deep  flexor.  Despite  some  suppuration  and 
the  exposure  of  the  transplanted  tendon,  for  a  week,  over  a  small  distance  in  the  first 
phalanx,  where  the  incision  \\tu\  divided  purely  cicatricial  tissue,  no  exfoliation  followed. 
Two  years  later,  flexion  of  the  finger  was  performetl  as  freely  and  strongly  as  in 
the  others. 

Beseotion  of  Bone  in  aid  of  Tendon-suture. — It  will  suffice 
merely  to  allude  to  this.niethod,  whicli  can  only  rarely  be  justifiable. 
K.  Lobker  (Ceiitr.  f.  Chir.,  1884,  No.  50)  seems  to  have  been  tlie  first 
to  make  use  of  it.  In  a  case  of  long-standing  division  of  the  tendons 
above  the  wrist,  portions  of  the  radius  and  ulna  were  resected.  The 
result  was  only  a  partial  success,  and  the  bones  took  three  months  to 
unite  firmly.  Mr.  T.  P.  Rowlands  has  used  this  method  most  success- 
fully {Lan,,  Oct.  21,  1905).     His  paper  will  well  repay  perusal. 

Tendon-shortening. — This  may  be  occasionally  called  for  in 
some  cases  of  acquired  talipes  calcaneus,  where  the  tendo  Achillis  is 
elongated.  As  these  cases  usually  date  to  infantile  paralysis  it  will  be 
well  to  bear  in  mind  the  advice  given  by  Mr.  Walsham  (Walsham  and 

•  No  explanation  is  given  of  this  and  the  above-mentioned  gap  in  the  sui>erficial 
tendon.    The  original  wound  had  healed  by  first  intention. 
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Hughes»  **  The  Deformities  of  the  Kiiman  Foot,"  p.  380):  "  Shorten- 
ing of  the  Achilles  tendon  is  only  of  service  when  some  muscular  tissue 
remains  in  the  gastrocnemius  ami  soleus.  When  these  muscles  are 
completely  paralysed  and  Iiave  lUHlergoue  fatty  degeneration,  the 
sliortening  of  the  tendo  Achillis  is  useless.  At  the  time  of  operation, 
and  for  some  time  subsef|oentlr,  the  foot  is  held  in  better  position  ; 
but  as  soon  as  the  patient  begins  to  walk,  the  fatty  niustrle  gradually 
yields,  and  the  condition  of  the  muscle  is  soon  as  bad  as  before  the 
operation.  Prior,  therefore,  to  undertaking  the  shortening  of  the 
tendo  Achilhs,  a  very  careful  examination  of  the  electrical  condition 
of  the  calf  nmscles  should  be  made,  and  if  it  is  clear  that  complete 
degeneration  has  taken  place,  no  operation  should  be  undertaken.^ 
Conversely,  if  the  electrical  examination  shows  that  there  is  some 
healthy  nmscle  tissue  left,  it  is  well  to  postpone  the  shortening  of  the 
tendon  till  as  much  good  as  possible  has  been  obtained  by  a  systematic 
leourse  of  electrical  treatment,  combined  with  massage  of  the  calf- 
llDUscles/'  In  suitable  cases  the  tendo  Achillis  may  be 
^shortened  by  one  of  the  following  methods.  ^^^^*  3<5. 

(I)  WilleVs    Method    (St,    Bartholomew's   HoBpital 

Reports,  vuL  xvi.  p,  309).—"  A  Y-shaped  incision,  some 

two  inches  in  length,  is  made  over  the  lower  end  of  the 

tendo  Achillis  down   to  the  tendon >     At  the  lower  or 

[vertical  point  of  the  incision  the  dissection  is  continued 

I  until  the  tendon  is  fully  exposed  over  its  superficial  and 

lateral  surfaces  for  the  space  of  one  inch  in  length,  its 

deep  connections  being  left  undisturbed.     The  tendon  is 

now  cut  across  at  the  point  of  junction  of  the  oblique 

Iportian   of  the   wound    with   the   verticaL     Next   the 

[proximal  portion  uf  the  tendon  is  raised,  with  its  super- 

1  ficial  connections  to  the  integument  undisturbed,  to  the 

extent  of  fully  three-quarters  of  an  inch,  by  dissecting 

'  along  its  deeper  surface,  i.t%>  by  reversing  the  dissection 

made  upon  the  distal  segment.     A  wedge-shaped  slice 

of  the  tendon  is  now  cut  off  fi'om  both  segments,  that 

[from  the  proximal  being  removed  from  the  deep  surface, 

whilst  from  the  distal  it  is  taken  from  tlie  superficial ;  in 

both  instances  the  face  of  the  wedge* shaped  portion  removed  being  at 

the  point  where  the  tendon  has   been  divided.     The   heel  being  now 

pressed  upwards,  the  proximal  portion,  includhig  both  skin  and  tendon, 

lis  drawn  down  and  placed  over  the  distal,  thus  bringing  the  prepared 

cut  sm*faces  of  the  temlon  into  apposition.     In  this  position  they  are 

held  by  an  assistant  whilst  four  sutures,  two  on  eitlier  side,  are  passed 

deeply   through   the   integument,   then   through    both  portions  of  the 

'  tendon,  and  again  out  through  the  integument,  and  fastened.     When 

the  operation  is  completed,  the  united  edges  of  the  wound  assume  a 

V-shaped  appearance,  owing  to  the  angle  of  the  proximal  portion  being 

I  now  attached  to  the  terminal  point  of  the  distal  portion  of  the  original 

[incision.'* 

Mr,  Willet  believes  the  method  of  merely  removing  a  piece  of  the 


*  The  only  opemtive  steps  advisable  here  will  be  transplantatioa  of  ft  healthy  t^adom, 
e^.^  peroneiu  longua  and  brevifl  into  the  t^eDdo  Achillis  (pp.  56  And  58}. 
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tendon  and  snturing  the  divided  ends  to  be  faulty.  The  cicAtricia] 
tiBgiie  fining  np  tlie  gap  will,  he  aays,  be  mendy  fibrons  tii^siie,  aijd  nol 
homogeneous  in  fitnictiire  with  the  tendon,  and,  therefore,  likely  to 
yield*     Fi>r  the  Z-s]m]>ed  nielhod,  see  *'  Li»\ver  Kxtremity/* 

(2)  M.  Olliar's  Method  of  Tendon-shortening  without  interrupting 
itfl  Continuity  (**  Traite  des  Reserttons,"  t.  ii.  p.  473). — When  the  ten- 
don is  large  he  removes  with  a  very  small  histoury  the  central  part.  A 
window  having  been  thus  made,  the  upper  and  lower  ends  are  brought 
together  with  sutiu'es,  and  the  latt^ral  bands  folding  upon  either  side 
contribute  to  the  joining  of  ihe  two  ends. 

Where  the  tendon  is  naiTow,  instead  of  making  a  window,  SL  Oilier 
adopts  the  plan  shown  in  Fig.  36.  In  either  case  sutures  of  fine 
sterilised  silk  should  strengthen  the  spot  where  the  folded  portions 
join  the  main  tendon. 

It  will  be  convenient  to  stud}'  here,  owing  to  their  association  with 
operations  on  tendons,  the  surgical  relief  of  Infantile  paralysis,  Spastic 
jmralysis,  and  the  so-called  Isclneniic  paralysis,  though  most  of  these 
concern  the  lower  extremity*  Arthrodesis,  or  the  artificial  stiffening  of 
tlail  joints,  whicli  has  often  to  be  combined  with  transplantation  of 
I  tendons  in    infantile  paralysis,    will  be  considered  in  the  Surgery  of 

I  the   Lower  Kxtremitv  (f/.r.)< 

I  Tendon-Transplantation,  more  especially  in  relation  to  its 

employment  in   Infantile   Paralysis. — The  object  here  is  to 

reinforce  a  jiaralysLui  muscle  by  attachmg  to  it  one  or  more  tendons 
of  adjacent  bcHhliy  muscles.  This  metliod  deserves  an  extended  trials 
owing  to  the  great  frecjuency  of  infantile  paralysis,  especially  in  our 
large  towns;  the  life-long  crippling  which  it  entails,  including,  not 
unfrequently,  it  should  be  remembered,  amputation  in  early  adult  life 
on  account  of  CHtablished  trophic  ulcers  ;  the  expense  otherwise  involved 
by  mechanical  treatuicnt,  extcinliug  as  this  usually  does  over  a  life- 
time (It.  Jones)  ;  the  limited  amount  of  good  which  other  operations — 
e,g,f  tenotomy — usually  effect;  and  the  fact  that  transphintatiou  of 
tendons,  of  itself  not  a  severe  operation,  can  be  employed  eiu'ly  in 
life,  w^ien  (be  muscles  on  wbicb  additional  work  is  ])kced  have  still 
natural  growth  to  make,  and  when  at  tlie  same  time  the  paralysed 
muscles  have  not  yet  bad  time  to  undergo  those  seeondrtry  changes 
which  are  so  baflling  to  the  surgeon.  On  the  other  hand,  I  need  only 
allude  to  the  discredit  which  w^ill  fall  upon  this  method  if  the  condi- 
tions which  surround  it,  owing  to  the  piithology  of  the  disease  which 
may  call  for  it,  are  forgotten,  if  too  much  is  expected  of  it,  if  operations 
be  performed  indiscrinunatelyj  if  no  deiiiiite  plan  is  formulated,  based 
on  very  cai^eful  previous  exinuination,  before  any  Irnnsplantation  is 
undertaken,  and  if  the  need  of  unremitting  arter-attention  for  long 
periods  be  lost  sight  of. 

As  long  ago  as  1882  Nicoladoni  (Arch./.  kUn.  Chir,,  Bdi,  xxvii. 
S,  660)  recorded  a  case  of  jjara lytic  talipes  cjilcaneus  in  which  he 
reinforced  the  T*  Acbillis  with  the  two  pertvnci,  with  a  good  result, 
Diobnik,  of  Posen,  published  in  1892  {Zcii.  f.  Chir.,  Bd,  xliii.  8,  473) 
the  first  series  of  cases,  sixteen  in  all.  Dr.  Milliken  {New  Yorh'  Med. 
liecord,  Nov.  28,  1896)  and  Dr.  E*  II.  Bradford,  Surgeon  to  the 
Children's  Hospital  at  Boston  (Ann.  of  Surg.,  Aug.,  1897)  were 
amongst  the  pioneers  in  this  work  in  America.     In  tliis  country  first 
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Mr.  R  J.  Jones,  of  Liverpool^  and  later,  Mr.  A,  H.  Tubby,  liave  brought 
this  method  of  treatment  of  a  very  dislieHrfceniiig  disenae  prominently 
before  the  profession  in  the  Medical  Annual  for  1S89  and  the  Litter  pool 
Medico- Chi ruvfikal  Review,  1899,  p.  270,  and  more  recently  in  their 
'*  Surgery  of  Paralyses/'  1903.  The  credit  of  whatever  time  proves  to 
be  of  real  value  in  the  account  that  follows  must  be  given  to  these 
writers  especially.* 

Tendon'TranBplautation,  Frelimmary  Foints  in  (Tubby  and 
Jones,  p.  159)* 

*'  Before  it  is  decided  to  perfomi  the  operation  the  case  muet  be  carefully  studied,  and 
a  definite  plan  of  procedure  formiikted.  The  elect ricAl  reactians  of  the  muscles  should 
be  previously  aecertaiDOd,  and  an  attempt  made  to  cstiraate  the  strength  of  those  which  it 
is  intended  to  traDEpIant.  In  the  case  of  the  foot  nil  Becxindmy  conditions,  8uch,  for 
io stance,  as  contraction  of  the  plantar  fascia^  should  Ixj  remedied.  For  mechanical  reasona 
it  is  advisable  to  select  the  reinforcing  tendon  from  a  niuaclc  whosfi  lino  of  action  is  as 
nearly  aa  jjosaible  parallel  with  that  of  the  muscle  to  be  reinforced..  For  instance,  in  a 
case  of  t>aralytic  valgus  it  may  be  better  to  graft  a  strip  of  the  T.  Achillia  into  the  tibialis 
posticus  rather  than  to  bring  the  tendon  of  the  peroneus  longua  across  the  front  of  the 
ankle,  and  into  the  tibialis  posticus.  It  in  also  important  to  remember  that  mugcles^  which 
before  the  operation  appear  to  he  hopelessly  paralysetl,  exhibit  aEter  the  operation  signs  of 
returning  strength.  The  operation  is  rarely  called  for  when  only  one  muscle  is  paralysed, 
nor  ahouLd  it  be  done  when  nearly  all  the  muscles  round  a  joint  are  implicated.  The  hitter 
cases  are  suitable  onlv^  for  arthrodesis  (^/.i*.,  Operations  on  The  Lower  Extremity),  and, 
indeed,  there  is  a  fear  that  an  indiscriminate  use  of  transplantation  may  lead  to  unsatis- 
factory results^  and  so  bring  the  operation  into  undeserved  discredit,  A  great  point  is  the 
careful  choice  of  cases/' 

The  selected  muscle  should  belong,  if  possible,  to  the  same  group  as  the  paralysetl  one^ 
because  it  is  nearest,  and  restomtion  of  volunt^ir^'  function  is  thus  more  quickly  and  per- 
fectly secureth  *'  The  reinforcing  tendon  should  be  carried  as  directly  as  possible  to  the 
paralysed  muscle,  and  not  bent  round  at  an  aogle,  a  manceuvre  which  has  the  effect  of 
considerably  lessening  the  transfer  of  i>ower»  For  instance,  if  the  peroneus  brevia  were 
iised  to  reinforce  the  extensor  communis  digitorumi  the  former  should  be  attached  to  the 
latter  above  the  ankle,  and  not  below  and  in  front  of  the  external  malleolus.  When  an 
opponent  of  a  paralysed  muiHile  is  selecte*!,  it  gives  emphasis  to  this  principle,  namelyi 
that  by  selecting  one  of  the  opponents  of  a  paralysed  muscle  we  not  only  reinforce  that 
vreak  muscte.  but  we  Ica&cn  the  antagonii^m  which  exists  between  the  two  groups.  And 
by  transferring,  for  example,  the  insertion  of  the  peroneus  longus  in  a  case  of  paralytic 
talipes  valgns  from  the  outer  lo  the  inner  Ijoixler  of  the  foot,  we  effect  an  equality  between 
the  forces  acting  upon  the  two  borders.  Finally,  it  is  annecessary  in  these  days  to  insist 
upon  the  al>solute  necessity  of  perfect  asepsis,  insomuch  na  the  success  of  the  operation 
depends  upon  healing  by  primary  union/* 

Ti't'hnique  of  the  Opemtion  (Tubby  and  B*  J,  Jones,  loe.wpra  eU.^  p.  161).—**  After  the 

parts  have  been  rendered  completely  aseptic,  and  if  obscuring  hiemorrbage  be  feareiJ,  an 

Eanarch's  baiulagot  has  Ijcen  applied,  an  incision  J  is  nmdo  suitable  in  length  and  in  position 

k to  give  free  access  to  the  tendons.    In  many  cases  a  single  incision  will  suffice,  but  it 

^'MlDettmes  happens  that,  to  avoid  a  single  large  incision,  two  smaller  ones  are  made,  ^.^., 

when  the  peroneus  longus  is  transferred  to  the  inner  border  of  the  foot.      In  this  case  one 


•  Mr*  Eve  (^Brit,  Med,  Jmrn,,  1898,  vol.  li.  p.  1140)  and  others  have  published  cases 
which  will  repay  perusaL 

t  The  employment  of  this  bandage  will  interfere  somewhat  with  estimating  the  colour 
of  the  muse  lei,  a  test  which  is  helpful  sometimes  (^nde  mfni).  The  bajmoiTbage  in  the 
case  of  longitudinal  incisions,  which  should  always  be  preferred,  is  usually  slight, 

t  Where  several  tendons  are  opemteil  upon,  and  one  or  more  lie  far  iipart,  a  flap- 
Dcision  may  suggest  itself,  A  caution  given  by  Mr,  Eve  (Joe,  mpra  at}  shoidd  be  remem- 
bei^  here  ;  any  extensive  division  of  veins  will  lead  to  trooblesome  cedema  of  the  foot. 
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incision  is  made  over  the  front  of  the  fibula,  ao'i  a  «eiX>ii<1  orer  the  scaphoid.*    Bj  ImiTOW- 

ing  thrmeh  the  -u)."Mitaneivi<  t;«*'jt-s  i-f  ih'.-  ii->r«uni  of  the  f*>>t  with  a  director,  a  channel 
is  mA«k-  for  the  {a^sajzo  of  Ui*-  tcni!<>ri  tf  the  sca(  hoi<.i.  It  if  carious  to  remai^  that  no 
adhesion  uf  the  tmnsplantol  ten  I<^n  tako!»  place  to  the  fubcutaneoos  tiarae.  doubt- 
less fnim  the  en<lorht:l:um  on  it*  surfa.:e :  hen-.-o  w.^  loam  the  necewitT  of  handling 
the  temlons  verr  carvfully.  If  'lirficuItT  ex.^t  in  ascertaining  whether  the  mosde 
is  i»aralTscd  or  not.  tiie  following  description  of  the  appearances  mar  be  of  some 
assistance.  The  healthv  mu«clo  i*  a!war«  de*?p  re^l.  firm  and  elastic.  The  paralysed 
mnscle  is  retidish-Vfllow.  ••fton  *how?  si^-*  of  fattv  defeneration,  and  is  lax. 
It  is  WfU  to  have  at  hand  the  oon^rai.t  curr»-nt  l<\itcry.  with  electrodes  capable  of 
sterilisation." 

A  simple  example,  ^.</..  the  inipUr.taiion  of  the  j  eri->nea*  lonju*  into  the  tendo  Achillis 
for  T.  Calcaneus  will  illu-itrato  the  oj-eruti'i'n  cF:jr.  39"^.     "  Tl.e  tendons  are  exposed  by  an 
incision  aln-mt  four  inches  lonp.  miuW  K^tween  them  and  abiTC  the  external  malleolus. 
The  sheaths  being  oponi\l.  a  loiijjiiu  iin:il  inc:<i'->n  is  made  through  the  tendo  Achillis  at  its 
thickest  part.      Tlie  por-neas  tend«m  is  then  severed  just  abOTe 
Pj^    .„  the  nmlK^'lus.  care  being  taken  that  there  is  sufficient  length  to 

\ye  i^s^hI  throu>:h  the  tendo  Achillis.  and  to  allow  of  the  end  of 
the  reinforcing  tend>ui  U-ing  pleated  down  on  to  the  tendo  Achillis 
(Fig.  37).  I^toial  attachment  is  not  so  satisfactory.  The  foot 
should  n<.*w  be  place«l  in  the  (Ksition  which  it  is  desired  subse- 
quently to  obtain— that  i*^.  s«miewhat  in  equinus.  A  silk  suture 
having  l>een  threa<lcd  through  the  end  of  the  peroneus  tendon, 
it  is  drawn  through  the  tendo  Achilli4  from  the  front  to  the  back, 
and  tlien  ploate^l  down  nu  the  jxwterior  aspect." 

"A  very  iin{^^rtant  question  arises  as  to  the  tension  of  the 

reinforcing  tendon  at  the  time  of  stitching.     Over  extension  is 

The    peroneus       to  Ik?  avouksl,    Uvau<e  experience   has  shown  that   the  muscle 

longii.M    tendon    has      1,, son  its  contract ilo  ixnver  subsequent Iv."    The  two  authors  quoted 

iH-eii  drawn  thpMitfh         ,  ',  ,11'         •      1      j    «  *u    ^    j 

nml  fixed  on  to  tlic      «l>ovc  are  acciisti>nasl  to  pull  u^n^n  the  proximal  end  of  the  tendon 

liack  of  the  tendo  ^^^  ascertain  the  elasticity  of  the  mu^^cle.  The  tension  of  the 
AeliilliH.  The  ends  reinforcing  tendon  should  l>e  gauged  thus  : — it  should  be  pulled 
of  the  p(;roncus  ten-  ,,|„,n  so  far  ami  forsoloni:  as  it  showssignsof  complete  resiliency 
don  are  ncwn  on  to  ^^^^^j  ^^^^  further.  In  ctToct.  "stretch  Wtdl  ond  stitch  welL*'  For 
tlic  ha<^k  of  Iho  liMido  ^  .  e      ^       ,>x  -  n  x  t    -1  j  <      t.  i«        l  j 

Achillis  al   1)  and  K       *»"<"'*<''*  <»><'y  prefer  hue  Chinese  silkf  l>oiled  for  half-an-honr  and 
having     h-vn     i\ml      ''"*"  plac«Nl   for  a  wi»ek  in    i -1.000   |>otassio-mercuric  iodide  in 
drawn    through    the      npirit.    Tendon -Imnsplantat ion   combinetl  with  arthrodesis  will 
tendcm  at  c.   (Tubby       1,-.  ,loalt  with  under  the  heailing  of  arthrodesis  (^.r). 
an<lJonc».)  A/frr-'/Vtuttmrnt.- The    fiX)t  or    limb    is  phiced  in  the  fully 

corrected  |K»siti<)n,  an»l  therefore  in  such  a  way  that  there  is  no 
tension  whatever  on  the  n'inforcing  muscle.  It  is  left  thus  for  six  weeks  to  ensure  good 
union  of  the  tendon.  In  Home  caH<'w,  on  removing  the  splint  or  plaster  of  Paris,  it  may 
appear  that  over-correction  has  U'en  made,  an<I  the  reinforcing  tendon  is  so  tight  as  to 
seem  to  demand  tenotomy.  If  it  has  not  U'en  over-stn'tcluHl  at  the  time  of  operation,  no 
interference  iH  called  for,  oh  with  free  movements  of  the  part  the  muscle  readily  adapts 
itself  to  the  length  required.  A  light  retentive  apparatus  should  be  employed  to  assist 
in  keeping  the  part  in  its  new  position.    Daily  massage  and  the  interrupted  current  should 

•  I  will  take  this  opportunity  of  warning  my  readers  against  making  neetUcss  incisions 
for  exploration.  These  cases,  long  the  subjects  of  trophic  lesions,  are  not  ideal  ones  for 
primary  union.  Further,  any  incisions  required  shouhl  not  be  too  long;  the  scars  are 
undoubtedly  liable  to  become  keloid,  a  result  which  may  interfere  with  the  after  treat- 
ment, and  the  pressure  of  boots. 

t  If  any  of  my  readers  prefer  kangaroo-tail  tendon,  they  will  find  some  difficulty  in 
obtaining  it  fine  enough  for  the  small  tendons  concerned  here.  Whatever  material  is  used, 
the  possibility  of  stitch -sinuses  must  be  remembered.  Langc  has  met  with  these  in  2 
per  cent,  of  his  coses.  Vulpius,  one  of  the  earliest  and  chief  workers  at  this  subject,  gives 
six  as  the  percentage  from  his  last  fifty  cases. 
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be  assiduously  emploTed,  Wben  it  is  evideot  that  the  Diuscle  is  undergoiDg  hjrpertroph^r, 
the  support  should  be  dispensed  with. 

Jarioti^  Methoih  of  I'raMphinhttkm, — Messrs.  Tubby  and  R.  J.  Jones  give  some 
thirteen  us  recogniscNl.     Thev  c<msider  the  following  the  moat  tiscful, 

(i.)  The  ^mraljsed  temton  m  left  iirjdivkJ&l.  The  reinforcing  tendon  is  completely 
severed,  and  its  proximal  end  is  gi'iificd  into  tlie  jiamlysed  tendon,  the  distal  end  of  the 
reinforcing  one  being  left  free* 

(2.)  A  slip  is  partially  detached  from  the  reioforcing  tendon  ;  the  pjiTAlysed  tendon  is 
completely  dindedf  and  the  reinforcing  slip  is  joineil  to  the  distal  part  ot  the  paralysed 
tendon. 

(3.)  A  slip  is  partially  detache<i  from  the  reinforcing  tendon,  and  inserted  into  the 
pamljrsed  one. 

(4O  The  method  of  periosteal  implant^^ition  promises  to  be  of  great  value  in  certain 
conditions.  These  are  readily  recognTsed  at  the  operation.  The  tendon  of  an  extensively 
paralysed  muscle  is  often  very  lax,  and,  when  pulled  npon,  stretches  unduly,  so  that,  even 
after  being  reioforced,   it  will   become  slack,  and  render  useless    the    power   of   the 

Fio,  38, 


Biceps 


ScTTiHcndiiio&us. 


Liinge's  method  of  arlilicially  elongating  the  transplanted  hamstring  tendons 
by  silk  suture??,  so  as  to  effect  a  junction  with  the  tubercle  of  the  tibia*  (Tubby 
and  Jones,  after  liinge). 


reinforcing  tendon.  Very  paralysed  tendons  are  recognised  by  their  dall  opaqtje  colour, 
and  their  readiness  to  Btreich.  When  such  are  found,  implantation  into  the  periosteum 
instead  of  into  the  tendon  is  iudieated. 

(5.)  In  some  cases,  ^.^.,  with  the  gaKtrocnemius^  it  Is  possible  to  make  a  separate  muscle 
and  tendon.  If  a  long  incision  is  made  in  the  back  of  the  leg  as  high  a^  the  junction  of  the 
two  heads  of  the  muscle,  the  gastrocnemius  can  be  split  longitudinally,  and  a  portion  of 
the  tendon  of  the  split  muscle  re-attached  in  another  spot,  and  usetl  to  correct  either 
yalgns  or  varus  (Fig.  41.  p.  59). 

The  two  next  methods  refer  more  particularly  to  tendon-transplantation  about  the  knee- 

(6.)  The  indii-ect  method.  Here  a  comparatively  useless  tendon  is  emplojctl  to  bridge 
orer  the  gap  between  the  reinforcing  and  paralysed  tendons.  Messrs.  Tubby  and  R.  J, 
Jones  have  found  this  indirect  method  valtiablc  in  transferring  the  biceps  to  the  patella, 
in  order  to  reinforce  a  paralysed  quadriceps*  This  above-mentioned  tendon  is  often  too 
short  to  be  brought  across  the  required  distance,  If  the  ilio-tibial  band  tx;  separated  at  its 
lower  part,  the  severed  bice|>3  tendon  can  be  attached  to  it,  and  the  conjoined  band  so 
formed  earned  on  to  the  patella* 

(7.)  The  method  of  making  artificial  tendons  of  silk  and  thus  prolonging  the  reinforcing 
tendons  as  practised  by  Lange  (^Munt'ft.  Med,  Win'Ir.,  April,  1900,  Jan.  71  h,  1902,  and 
Jf«l,  IWordf  vol.  v.,  No.  3,  pp.  143—145)*     Wbere  the  distance  between  the  sound  and 
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paralysed  tendons  is  great,  this  surgeon  makes  artificial  tendons  of  silk  (Fig.  38.)  He 
reports  fifty-six  cases.  In  all  primary  union  was  secured.  In  only  two  was  the  resolt 
unsatisfactory.  In  a  case  of  paralysis  of  the  quadriceps  femoris,  where  attempts  to 
correct  the  deformity  by  suture  of  the  sartorius  to  the  quadriceps  had  failed,  Lange 
brought  the  semitendinosus  and  biceps  forward  under  the  skin,  after  freeing  them  from 
their  insertions.  The  ends  were  now  found  to  be  so  far  aboTe  the  patella  that  it  was 
impossible  to  suture  them  into  the  tendon.  A  serviceable  silk  tendon  was  provided  by  the 
passage  of  a  number  of  silk  threads  through  the  tendinous  ends  of  the  transplanted 
muscles  above,  and  the  periosteum  of  the  tubercle  of  the  tibia  below,  giving  eventually 
excellent  power  of  extension.  Several  of  the  artificial  tendons  were  eight  inches  long. 
They  were  very  durable.  When,  some  months  after  the  operation,  the  transplanted 
muscles  began  to  act,  and  render  the  silk  cords  constantly  tight,  these  steadily  increased 


Fig.  39. 


Fig.  40. 


Tendon-grafting  for  relief  of  para- 
lytic talipes  calcaneus  by  insertion  of 
the  peroneus  longus  tenclon  a  into  the 
tendo  Achillis  at  A.  At  c  is  seen  the 
distal  end  of  the  peroneus  longus. 
(Tubby  and  Jones.) 


Vertical  section  through  the  bones  about 
the  ankle  in  a  child  to  illustrate  a  method  of 
counteracting  a  varoid  position  in  talipes. 
An  oblique  section  d  is  made  through  the 
astragalus  /  and  the  part  of  the  bone  internal 
to  a  removed  ;  h  an<l  e  are  the  shaft  and 
epiphysis  of  the  fibula  :  d  and  e  the  similar 
parts  of  the  tibia ;  g  is  the  os  calcis.  The 
oblique  line  is  drawn  a  little  too  near  to 
the  fibula.  To  correct  permanently  talipes 
valgus  the  section  should  be  made  in  the  oppo- 
site direction.    (Tubby  and  Jones.)* 


in  thickness.    It  is  probable  that  the  increase  in  size  was  due  to  the  formation  of  fibrous 
tissue  around  the  silk. 

The  following  ai-e  instances  of  some  of  the  cases  in  which  tendon- 
transplantation  has  been  successfully  employed  by  Messrs.  Tubby  and 
R.  J.  Jones.  Numerous  illustrative  cases  are  given,  which  will  well 
repay  perusal. 

Paralytic  Talipes  CalcaneuM,'-^Mes»TB,  Tubby  and  Jones  write  thus  of  this  form  of 
talipes  (Joe,  *uj/ra.  cit.  p.  83) :  "  Of  all  simple  forms  of  paralysis  talipes  calcaneus  is  that 
which  is  best  adapted  for  tendon -transplantation,  and  admirable  results  have  been 
obtained  by  grafting  the  peroneus  longus  or  part  of  it  into  the  tendo  Achillis  at  the 
outer  side,  and  the  flexor  proprius  hallucis  or  part  of  it  into  the  inner  side."  This  can  be 
treated  by  transferring  one  of  the  peronei  on  the  outer  side,  and  part  or  whole  of  the 
fiexor  longus  digitorum  into  the  T.  Achillis,  or  better  stiU,  into  the  periosteum  of  the 

*  As  advised  by  R.  Whitman,  removal  of  the  astragalus  may  be  performed  instead  of 
the  above  section,  in  addition  to  arthrodesis,  tendon-transplantation  and  shortening  of  the 
tendo  Achillis,  if  now  needful. 
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CM  calcis  (Fig.  39).  This  Is  eapeciallj  indicated  where  the  tendo  Achillis  in  to  wastfOd 
(perhaps  after  previous  ojjemtiona  for  tenotomy  or  sbortening)  as  to  be  thin  and  mem- 
InrnEOQS  and  more  like  a  fascia  than  a  tendon.  Opportunity  may  be  taken  at  the  same 
tirae  to  sliorten  the  tendo  Aehillis  and  to  remove  a  wedge  from  the  astragalus  (Fig:-  40). 
The  writers  have  resortetl  to  tins  step,  because  they  found  that  after  tendon- transplamta- 
tion  alone  for  aiaiple  calcanetJfi,  the  foot  assumed  a  valgoid  position  on  account  of  the 
Instability  of  the  calcaneo-astragaloid  joint.  The  wedge  is  taken  from  the  outer  aide,  and 
!•  90  place^l  that  it«  l>adc  is  upwardii  to  prevent  valgus,  and  downwards  if  it  is  needful  to 
oonoteract  varus. 

Purtifytir  Taiijtfj*  Calenn^o-  VahjH^.^T'idE  can  be  snc^jeasfuUy  treated  by  insertion  of  the 
peroneus  longus  into  the  inner  side  of  the  tendo  Achillis,  and  in  most  instances  arthm- 
desis  of  the  ankle  may  be  advantiLgeoasly  combined.    Much  attention,  must  be  given  and 


Fig,  41. 


V 


FiQ.  42. 


Operation  for  felief  of 
paralytic  tali[tes  equlno- 
Talgiis.  The  inner  part  of 
the  gastrocnemius  ani!  tendo 
Achillis  ia  split  off  at  n^  a^ 
and  divided  at  h.  (Tubby 
and  Jones.) 


The  second  stage  of  theopemtion  for  the  relief  of  para- 
lytic talipes  equino*valgofi.  The  inner  half  of  the  gastroc- 
nemius and  tendo  Achillis  n  is  brought  forward  and 
united  either  to  the  tibiulfs  posticus  6,  or  the  periosteum 
of  the  scaphoid.  The  third  stage  consists  in  division  of 
the  outer  half  of  the  tendo  Achillis  in  onler  to  relieve  the 
eqtiinuH.    (Tubby  and  Jones.) 


•eyeral  weeks  must  be  lirat  tnken  in  correction  of  the  cayas  by  division  of  the  |>hintar 
fascia  and  wrenching.  In  one  case^  in  a<lditiou  to  grafting  the  peroncus  longuij  into  the 
tendo  Achillis,  the  outer  two  tendons  of  the  extensor  communis  were  transferretl  to  the 
fibialis  anticua  and  perioflleum  of  the  scaphoid  by  an  incision  on  the  front  of  the  ankle. 
The  power  of  the  extensor  was  thus  secured  to  raise  the  inner  border  of  the  font>  Thi^ 
was  put  up  in  the  position  of  cquino-vams,  and  so  kept  for  six  weeks. 

Tal\pr»  CalcaHeo-V(iru^t.^l\^^r^  the  flexor  longus  digitorura  should  l>e  iiiacrleflinto  the 
outer  side  of  the  tendo  Achillis^  and  the  distal  part  of  the  cut  flexor  unite^l  with  the  flexor 
hallucis*     Here,  too,  much  attention  will  1x5  n<3eded  with  the  contracted  i>lantar  fascia. 

Talijfejf  EquimuValgu*  (Fig«,  41  and  42). — The  tendo  Achillis  and  gaAtrocnemius 
should  be  split  as  far  as  the  junction  of  the  two  heatls,  and  then  the  inner  portion  of 
muscle  and  tendon  should  he  inserted  either  into  the  tibialis  posticus,  or,  better,  brought 
welt  forward  and  t)xed  to  the  under  as{>ect  of  the  scaiihoid.  This  relic vea  the  valgus  part 
of  the  deformity.  The  equinus  is  readily  rectified  by  section  of  the  remaining  part  of  the 
tendo  Achillis.  The  peronei  will  require  resection^  or^  better^  the  peroneus  longus  should 
be  brought  round  and  inserted  into  the  flexor  longus  digitorum. 
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Talipe*  Valgus  (Fig.  43). — The  proximal  part  of  the  peroneni  breris  (difided  jast 
above  its  insertion)  >houlil  be  in-^^rteii  into  the  tibialis  antica«  aboTe  the  ankle  joiot.  and, 
if  nccHlftil,  the  iKjruncii?  long  us  -houM  l*  «iirnj..-il  or  reM.-cteil.  It  i«  neccfsarr  to  remove 
a  wwl.'o  fn>m  the  outer  ^i«lr  of  theaMraj-alii*.  thv  Vav-  <if  rliv  Wdip?  beinp  upwarrlfi(rig.  40). 
In  slijrhtor  case*  it  i.-.  sufficient  to  irraft  the  outer  t«:ii«l>'ns  nf  the  extendi ^r  longiu  dijntoram 
into  the  tibialiit  anticu«  or  into  the  jieriostcum  tin  the  inner  M<le  of  the  foot. 

Talijte*  Varuf. — This  may  lie  treatiil  hy  tnkn>|ilantinp  the  tibialis  amicus  or  exten^ior 
proprius  halluein  intt)  the  iicn»neu?i  brevi*  aU.ve  the  ankle,  and  the  removal  of  a  wedge 
from  the  a'*traL'alu'*,  the  Uim.*  t»f  the  wolpe  U-in^:  il'wnw.ini*  :  or  the  wedpc  may  be 
removeil  horizontally,  the  Iw^e  N.*:njr  outwani*  (Fij.  40 ). 

Talijtf*  Kquinth.  Varnji. — Me<isr».  Tubby  and  U.  J.  Jone^  recommend  splitting  the  tendo 
Achillis  throujrhout  its  whole  lonLth  anl  the  pa>tiiK-nemiu«i  as  well,  thus  makinjr  anew 

m usele.  Then  by  « 1 .  v i- i i u^^  t he  | «p>neus  longus  and 
brevi*.  and  aTtaohin;.'  t«i  their  distal  ends  the  outer 
half  of  the  ten«lo  A<*hill:-  andpastrocneroius.  they  have 
succeeiled  in  leplacinj:  the  fiaralysed  |»cronei  by  the 
outer  half  of  the  healthy  pistrocnemius.  They  have 
founil  the  result  eminently  8ucce«sful. 

Parnlyri*  of  Qitudrit'Tpt  Frmons, — ^li\'hcre  this 
niu«>cle  is  {taralyseil  and  the  sartorios  escapeit  the 
latter,  and  with  it,  if  neeilfuL  a  portion  of  the  biceps 
and  semi  tend  in<.»^us  may  be  transferred  to  the  top 
of  tlie  patella,  with  the  n-sult  of  rendering  the  knee 
li^id  in  >tanil:n>!  an<l  re>toring  some  power  of 
ailvancin);  the  tn>\.  in  walking  (Figs.  44  and  45). 
A  eurvitl  tiap  of  skin  and  subcutaneous  tissue — the 
objtH.'tion  to  this  method  of  which  I  spoke  at  p.  55, 
is  lessapplioahle  here— with  its  centre  reaching  to  the 
top  of  the  patella,  having'  been  turned  up  over  the 
lower  third  of  the  thi>:h.  the  >artoriii8  is  isolated, 
its  in.sertion  is  cut  thnuigh  and  attached  to  the 
(luadriceps  or  top  t>f  ti.e  {uitella.  A  strip  of  the 
biivp.^  and  semitendinosus  can  be  dealt  with  in  the 
sunt?  way.  If  nee\lful.  the  transplanted  tendons 
can  Ik.*  artiticially  elongated  by  liinge's  method 
with  silk  cFi>:.  38),  or  by  using  the  ilio-tibial  band, 
as   adviseil    by    Messrs.    Tubby   and    R.    J.    Jones 

cp.  57). 


Tend(»n-tnuisplantation  for  the 
relief  of  paralytic  talipes  valjjUM. 
The  pcroneuH  brevis,  //,  i«  ijivided 
and  insert e«l  into  the  tibialis 
anticus,  <•,  at  e.  At  d  is  seen  the 
distal  end  of  the  pcroneus  brevis, 
and  h  marks  the  peroneus  lon^rus. 
(Tubby  and  Jones.) 


Viilpius  lius  iiu't  with  good  results  in 
trtiusplanttttion  of  temlons  about  the 
kiUM'.  Mr.  Montgomerv,  on  the  other 
hand  {lo<\  infr.  cit,)  has  found  this 
method  **  most  un.sati.sfactorv,  the  transphmted  muscles  being  never 
strong  enough  to  control  the  weight  and  movements  of  a  heavy  limb." 

Infantile  Spastic  Paralysis,  or  Cerebral  Paralysis  of  Children.* — The  two 
authors  from  whom  1  have  (juotetl  above  group  their  cases  into  (i.)  infantile  hemiplegia  ; 
(ii.)  cerebral  diplegia :  (iii.)  spastic  paralysis.  In  cerebnd  diplegia,  while  rigidity  and 
paralysis  are  associatetl,  rigidity  is  the  more  striking  feature  ;  in  the  heniiplegic  form 
paralysis  preponderates,  the  rigidity  being  secondary  to  it.  Again,  in  the  heniiplegic 
form,  the  arm  is  more  affected  than  the  leg,  but  this  is  not  so  with  the  tiiplegic  form. 


•  Though  the  lesions  of  this  disease  also  are  chiefly  met  with  in  the  lower  extremities, 
I  have  dealt  with  this  subject  here  for  convenience  sake.  For  a  full  descriptinn  of  the 
deformities  due  to  this  hitherto  most  unpromising  disea-se,  my  readers  are  rcferretl  to 
Messrs.  Tubby  and  R.  J.  Jones's  "  Surgery  and  Paralyses,**  p.  197,  from  which  this  account 
is  taken. 
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The  (oUawing  facta  are  of  chief  interest  tQ  the  irargeon  :— («)  Tkg  upjmr  limh,  when 
afteeted,  it  more  affected  than  the  lower,  (ft)  The  lesion  of  the  upper  limb  is  more 
perauuient.  (e)  The  power  of  dorsi -flexion  of  the  hand  and  the  simultaneous  exteneiou 
of  the  fingers  is  lo«t.  (</)  The  movemeota  are  performed  without  precisloDi  spasmodicallj 
and  slowly,     (/}  The  power  of  the  thumb  is  often  lost. 

TTke  dimhilitie*  of  the  Imi^r  limb  are  generally  (a}  Contraction  of  the  knee,  (/j)  Ex- 
tension  of  tlie  foot.     00  Intenial  rotation  of  the  femnr»  with  adduction,     (d)  Rigidity. 

The  cerebral  diplegic  form  is  by  far  the  most  seriouB,  as  we  have  to  deal  here  with  both 
arme  and  legs.  Clinically  this  group  may  be  divided  into  (a)  Cases  with  and  without 
severe  mental  complications.  (*)  Complete  and  partial  disability  of  the  hands,  (c) 
Complete  and  partial  disability  of  the  limbs.  {d)  Caj«es  associated  with  athetotic 
movements. 

A.  IhecUiise*  0/  cajien  irkirh  ttte  ttml  are  not  adapted  ta  treat ment, — *'  A  suitable  case  for 
treatment  is  a  cbild  or  young  adult  of  fair  intellectual  development^  who  has  had  no  fits 
for  three  or  four  years*  Such  a  case  may  be  brought  with  the  follow  ing  conditions : — 
The  feet  are  in  a  state  of  talipeii  equinusor  equino-varus. 

The  knees  are  flexed  owing  to  the  tightly  coutractetl 
hamstrings  and  they  knock  together  on  account  of  the 
adduction  of  the  thighs.  Thc!  thighs  are  flexed  and 
inverted,  and  the  tensor  fasciae  femoris^  sartorina  and  iliiv 
tibial  band  aits  rigidly  coutrftcted, 

B,  Tfte  clatitei  of  iHi*e*  which  are  eittirely  itftsuitfitl /t>r 
(tfHtmeHi  are  the  idiotic,  the  microeeplialic  and  the 
violently  irritable  diplegic  who  ia  subject  to  fits,  active 
athetotic  movement!*  and  convulsions,  and  the  patient 
who  has  no  control  over  the  excretions.  Another  class 
of  case  which  gives  much  anxiety  and  trouble  is  that 
where  the  affection  of  tlie  hands  is  of  such  kind  as  to 
promise  but  slight  hope  of  their  assistance  to  the  limbs 
during  walking  :  that  is  to  say,  if  the  paralysis  is  com< 
plete,  or  if  fpasm  of  the  hand  and  arm  never  relaxes, 
treatment,  in  the  writers*  experience,  ia  of  little  avail. 
If  the  fingei-s  of  the  affected  hand  are  only  movetl  In  con- 
junction with  the  fingers  of  the  opposite  side  the  results 
tn  all  pro>>alnlity  will  be  discouraging.  If^  however,  it 
can  be  ascertained  that  the  patient  is  able  to  do  more 
with  the  hand  than  a  little  time  ago^  the  success  of  treat- 
ment XA  probable.  Similarly,  where  any  degree  of  volim* 
tary  relaxation  exists,  apart  from  an  a^sociatc^l  movement 
on  the  opposite  side,  treatment  is  the  more  urgently  caOed 

for.  It  i*  important  to  recognise  the  length  of  treatment  required.  Active  treatment  may 
be  required  for  two  years,  and  it  is  therefore  unwise  to  undertake  a  case  in  the  hoflpital  for 
two  months  and  then  to  send  it  to  a  miserable  home,  where  neglect  will  be  the  inevit- 
able consequence.  The  co-operation  of  intelligent  parents  must  be  secured,  anxious 
to  do  all  they  cjin  for  their  child  and  willing  tn  f.^ce  all  the  trouble  involved  in  careful 
training." 

The  principled  upon  which  Messrs.  Tubby  and  H.  J.  Jones  advise  operation  are  these  : 
— (I.)  A  constantly  overstn^tched  muscle  tends  to  continued  weakness  and  degeneration. 
It  is  only  by  being  placed  in  a  state  of  rest  by  difiaion  that  it  can  recover.  (2.)  As 
excenive  deep  reflexes  are  characteristic  of  this  disease,  the  lui|>ortant  point  is,  if  possible, 
to  limit  this  excitement.  Now  if  the  tendon  of  a  tightly  contracted  muacle  is  divided, 
the  stimuli  which  it  sends  to  the  cord,  and  which  are  thence  reflected  to  the  mnsclea,  abate. 
Thns,  by  division  of  the  tendo  Achillis,  the  pointed  condition  of  the  foot  and  the  constant 
pull  on  the  paretic  extensors  is  remedied  by  giving  these  latter  muscles  rest  and  time  for 
recover)'.  Again,  by  division  of  the  tendo  Achillis,  the  refiex  excitabilily  of  the  calf  muscles 
has  been  largely  abolished  ;  and  not  only  so,  but  the  authors  believe  that  the  removal  of 
tiiia  exoeseive  reflex  excitability  of  the  cord  permita  of  that  quiescence  of  the  nerve  centres 
so  eiietitlal  to  the  welfare  of  tbe^  children. 


Trau.Hplantation  of  the  sar- 
torius  into  the  patella  at  a  to 
reinforce  a  paralysed  quadri- 
cefks.  The  distal  part  of  the 
divided  saitorius  is  seen  at  h* 
(Tubby  and  Jones.) 
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7V»w/ffM»Jif,— This  fAMs  Inla  the  following  diritloiis :— ^A.)  OptraHw  mmi  (B.)  po^- 
(f/tfradrr.  (L)  Tfrntm^nt  of  the  Upper  Kriremitie*.  (11,)  Tr^atm^i  9/ike  Lower  &Ptr^miiif». 
L  Treatment  af  the  Vpf>er  Ertrrmitws, — The  most  pronounoed  deformities  here  are 
proiifttion  atnl  flexion  of  the  wri«t,  10  tbat  treatment  should  con^iit  in  remlering  tlic 
forearm  supine  ^A^nd  in  hvtx!  rex  tending  the  wri^t.  The  opera  t»TC  step*  wiU  inclnde 
tenotomy,    tendon  tmnsplaiitatjotj    ftud    lengthening  of  tcndonr     In  the  two  latter 

e9pe<:iallx%  treatment  will  Dece«arilj  be  very  prolonged, 
M  abotit  the  wrifii  so  manj  tcndona  hare  to  be  grafted 
and  lengthened^  while  there  is  eonaiderahle  riik  of 
matting  of  the  tendons  when  several  of  them  must  be 
aatttjnedf  and  the  amount  of  sntnue  material  employed 
it  great  (p.  65)1.  Two  especial  operationa  are  deactibed 
by  Iffeasra.  R.  J.  Jones  and  Tttbby.  One  the  eoQTert- 
ing  the  pronator  radii  teres  into  a  eapmator  by  trana- 
phmtiDg  its  tendon  behind  the  radius,  through  a  bdle 
in  the  interosseous  membrane,  t«  the  outer  side  of  the 
radius.  This  operation  will  be  found  described  by  Mr, 
Tubby  in  the  Brlthh  Mediml  Jtmrwl,  8cpU  7,  1901. 
The  other  opcnition  i;^  oonrerttng  by  tTansplaatatlon 
the  flexor  carpi  radialiA  and  ulnatis  Into  extensors,  and 
in  retlTuciiig  the  carpal  flexion. 

Dr.  Gray, surgeon  Royal  Aberdeen  Infirmary,  recom- 
mends (J^j^^y*/,  May  21,  1904,  p.  1419)  that  transplanta- 
tion of  the  flexors  of  tiie  carpus  on  to  the  dorsum  ahoold 
replaee  the  nece4»gUy  of  turning  the  pronator  radii  1 
into  a  supinator,  a  step  which  largely  dimlnishetl 
power  of  pronation.  He  made  nm  of  the  fo 
method  in  a  cabc  of  musculo-spiral  (mralysis.  The 
following  aooount  iUaatrates  the  stepFs  employed  : — 

The  case  wu  une  of  mutculo-K})iral  paralysis  from 
inclusion  of  the  nerve  by  callus  in  a  fracture  of  the 
right  humerus.  Opemtion  had  fiiilu<],  and  the  patient, 
a  lad  of  sixteen,  came  uuiler  Dr.  U ray's  care  with 
complete  muRculo-spiml  paraijsiis.  Fingers  and  wrist 
were  flexed,  tlicrc  was  com|>lete  loss  of  power  of  ezten* 
sion  at  the  nietacar):)0*phalangcal  articulations,  and  of 
supination  when  pronation  was  compk'te.  The  biceps 
retained  »ome  power  as  a  stipiimtor.  The  tiexors  and 
pronators  were  normnL  The  flexor  C.  ulnaris  tendon 
WHS  exf^joscd  by  a  longitudinal  incbion  and  diFided 
just  above  the  piriform  lx)ne.  An  oblique  incision  was 
next  made  over  the  back  of  the  forearm  reaching  to 
the  level  of  the  wrist-joint,  the  ext encore  turned 
aside,  and  a  tunnel  made  clijse  to  the  ulna  through  the 
interoft^eouH  memlmine  Just  above  the  upper  border  of 
the  pronator  quailratns.  A  forceps  wxis  passeti  through 
this  from  before  backwards,  and  the  tendon  of  the 
flexor  C,  ulnaris  pullal  through.  The  flugei*  and  wrist 
were  then  hyperextetided,  the  extensor  communis  tendona  cut  through  just  above  the 
wrist'joint  antl  their  distal  ends  sutured  to  the  end  of  the  flexor  i\  uljiaris.  Orer  the 
dfeasinga  planter  of  Paris  was  employed,  the  flngcn*  and  wriet  being  kept  liyperex tended 
and  the  elbow  flexed.  At  the  end  of  three  weeks,  when  the  plaster  of  Paris  wa»  removed, 
the  wound  was  soundly  healed.  Th<3  fingc^rs  were  now  flcxetl,  and  the  lad  told  to  straighten 
them  ;  he  did  so  at  once,  and  to  the  full  extent.  Supination  was  also  possible  with  the 
Hmb  in  full  pronation.  The  thumb  remained  more  or  less  flexeti  into  the  palm.  Mr.  Gray 
desired  to  use  the  flexor  0.  radialis  to  produce  extension  of  the  thumb,  drawing  it  through 
the  interosseous  space  close  to  the  radius  and  then  attaching  to  it  the  severed  tendons 
of  the  extenflors  of  the  thumb  at  different  levels.    On  a  similar  occasion  he  would  transplant 


Mnsclc-transplautation  for 
the  relief  of  paralysed  quadri* 
ceps  by  reinforcement  of  tlie 
paralysed  muscle  from  the  bi- 
ceps and  sartoriua.  At  rt  a  slip 
is  brought  forwartl  from  the  bi- 
ceps ;  at  h  the  proximal  part  of 
the  sax-toriuft  is  bn>nght  forward 
and  the  muscular  slips  tt  and  h 
are  inserted  into  the  patella  at 
e.  The  dietal  portions  of  the 
bice[]«i  and  sartorius  are  sliown 
at  d  and  r»  If  the  sartorius  be 
paralysed,  the  semi  tend  inosus 
may  be  used  instead.  (Tubby 
and  Jones.) 


TENDOX-TRANSPLAXTATION. 


63 


both  flexora  of  the  wrist  M  one  Bittiiig«  in  order  to  bnog  ftboat  eirtenskm  of  fingers 
and  thumb  and  fiapiiiaU0n.  lo  his  case  the  piatkiit  was  so  pleased  with  the  result  that 
he  was  not  inclmed  to  sabmit  to  any  farther  operation. 

Afffr-treaimrnt  mor>gm€iii4  should  be,  at  tirst,  about  two  weekl  after  the  operation, 
gentle  and  gradual,  bnt  after  six  weeks  should  be  Tigon:*uslj  practised.  The  principles  which 
should  guide  them  are  thns  indicated — (a)  The  movements  should  be  practised  slowly 
without  excitement,  (fr)  They  should  be  made  interesting  to  the  patient,  (r)  Tbc6« 
movements  which  are  opposed  to  the  direction  of  deformity  should  predominate,  (il) 
Those  presenting  the  greatest  difficaUy  should  be  chiefly  practised. 

{2}  TreaiiMni  af  the  Liffter  Ertremitiex. — The  foU owing  series  of  operations  on  the 
bip>  knee^  and  ankle  are  required,  and  performed  if  necessary,  in  stages.  Open  operation 
is  always  indicated.  The  adductors  of  the  femur  are  first  dealt  with.  The  adductor 
longus  is  freed  by  a  longitudinal  incision,  and  three  quarters  of  an  inch  of  its  tendon 
removed.  The  limb  is  abducted  and  the  adductor  brevk  and  the  gracilis  are  treated 
in  the  same  way.  If  needful^  the  horizontal  part  of  the  a^Muctor  magnus  and  the 
pectineus  are  divided,  in  fact,  every  tiasue  which  limits  free  abduction^  the  sartorius, 
tensor  fasciae  ferooris  and  ilio-tibial  band  are  attacked  in  the  same  way.  The  knee  is 
then  dealt  with  by  longitQdiual  incisions,  one  on  either  side  utsually  sufficing.  By 
burrowing  under  the  feubcutaiiLi>tifl  tissue^  and  retracting  the  skin,  the  various  bands  of 
fascia  can  be  reached  and  divided  as  well  as  the  hamstrings.  A  yjortion  of  the  hamstriuga 
is  removed,  if  needful,  an  operation  pmctii^ed  by  Mr.  B.  J.  Jones,  as  long  ago  as  18S5. 
The  tendo  Achillis  is  then  elongated  by  the  L  method,  and  the  patient  is  stretched 
comfortably  upon  an  abduciion  framCj  or  a  simpler  ai'rangement  of  two  Thomas  kuee- 
calliper-aplints,  with  the  lower  extremities  fully  abducted,  the  knees  straight,  and  the 
feet  at  right  angles.  At  tlie  end  of  three  monlhs,  the  ifipliiit  is  taken  oil  during  the  day, 
and  movements  are  sedutously  practised.  A  little  later,  when  the  patient  has  been 
taught  to  stand  un^upportetl,  walking  is  begun  with  crutches  and  somewhat  Bimilar 
splints  fitted  below  into  boots  with  stout  soles.  At  firsts  the  nui'^je  must  be  careful  that 
the  limbs  are  not  ap[>roximated.  The  limbs  must  be  kept  abducted  at  night,  and 
massage  of  the  mu»cle«,  with  active  and  pasaive  movements  of  the  different  joints  and 
adduction  of  the  limbs  must  be  assiiiuously  practised.  The  aim  should  be  to  eecuro 
power  of  walkin;4  with  one  stick  only  and  without  other  artificial  aids.  The  patient  must 
be  under  the  surgeon's  control  for  at  least  twelve  months.  If  this  and  the  intelligent 
co-operation  of  the  fiarents  be  secured,  "'the  child  should  be  able  to  walk  distances 
aided  by  sticks  in  from  twelve  to  twenty-four  months,  and  this  with  perfectly  straight 
limbi^  and  toes  and  heels  on  the  ground.  Later  on^  many  cases  will  manage  to  walk 
with  one  stick  only,  and  others  will  dispense  with  all  kinds  of  artificial  aids." 

I  have  given  Messi's.  Tubby  and  Janes'  conclusions  at  lengtb  because 
of  the  pains  whicli  they  have  taken  to  develop  the  diflerent  operalioiis  and 
the  authority  with  which  they  speak  upon  ortliopiedic  subjects.  But 
it  is  right  to  state  tliat  there  is  another  side  to  this  question,  and 
that  other  opinions  are  far  less  favourable.  In  this  country  neither 
Mr.  Keetley  nor  Mr.  Jacks«>n  Clarke  speak  highly  of  the  results  in 
their  books  on  Orthopaidic  Surgery*  And  it  must  be  remeuibered  that 
both  are  raen  of  large  experience  and  well-known  fairness. 

From  America,  where  every  fresh  operation  is  at  once  tested  largely 
and  with  much  zest,  we  have  warnings  not  to  expect  too  much  from 
tendon-transplantation  in  infantile  paralysis. 

Thus  Dr.  Ik>ysl  Whitman,  a  well  known  authority,  speaking  at  a  meeting  of  the  New 
York  Academy  of  Medicine  {Med,  Aews,  April  12,  1902)  said  :  "In  reporting  cases  it  is 
usually  affirmed  that  the  rcstdts  after  o  long  period  will  represent  a  continuance  of  the 
improTement  to  be  noted  two  or  three  months  after  the  operation^  but  this  is  not  always 
trae.  As  a  matter  of  fact,  the  primary  over-correction  after  operation  usually  sets 
opposing  foroes  at  rest  for  some  time.  11) is  gives  rise  to  hof)e  when  the  patient  is  first 
reheTed  of  his  dmsingi,  and  the  transplanted  muscles  perform  their  first  actions.  After 
a  while  the  oTer-correcUoo  fails^  and  the  result  is  then  often  very  disappointing/' 
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Dr.  Hibbs.  vpeakiDg  at  the  same  meeting  from  an  ezperienoe  of  150  caaet  operate 
on  at  the  New  York  Orthofuedic  Ha«i>ital.  spoke  more  ttronglT  ttilL  ^  Where  snfficien 
time  18  ullowoil  to  olaiwe.  the  ultimate  compared  with  the  immediate  lesalta  are  a 
a  rule  very  disap{K>intiug.  In  itself  tendun-traniiplantation  pimcticallj  nerer  fulfil 
exi>cctatioii,  and  is  only  a  help  to  the  use  of  api^aratns.  It  is  oot  an  independeni 
o}ihoi>aHlic  measure :  it  does  not  prevent  dtrformitv.  bat  maj  be  used  as  an  adjunct  U 
faeilitate  the  usi>  of  apitaratus,  and  thus  enable  the  orthopedic  surgeon  to  nae  anj 
possible  bit  of  foixv  which  the  patient  can  exert.  The  operation  undoubtedly  deaerrea  s 
phice  in  the  armamentarium  of  the  orthopaedic  surceon.  but  has  nothing  like  the 
marvellous  clTwt  which  is  sometimes  claimed  for  it.** 

Mr.  Montgomery,  of  the  Children's  Hospital  at  Pendlebarj  {Med, 
Chron.t  April,  1005,  p.  37),  after  speaking  guardedly  of  the  results 
attained,  sums  up  in  words  with  which  most  will  agree :  **  The  more 
complex,  the  more  indirect,  the  more  ingenious  the  method,  the  worse 
the  result ;  the  directer,  the  simpler,  the  more  obvious,  the  better." 

I  have  endeavoured  to  put  both  sides  before  my  readers.  All  will 
allow  that  the  results  of  treatment  of  infantile  paralysis  are,  like  those 
of  lupus,  amongst  the  least  creditable  to  us.  If  tendon-transplan- 
tation docH  no  more  it  may  at.  least  do  good  by  attracting,  with  its 
ghnnoiir  of  u  new  openition,  more  attention  to  a  greatly  neglected 
Hul»ji'ct.  Whether  the  results  claimed  by  some  are  verified  in  the 
future  depends  not  so  much  on  perfection  of  technique — already  largely 
arrived  at — as  on  a  wise  si'lection  of  cases,  more  careful  attention  to 
after-treahnent,  in  which  the  patient  and  friends  must  share  a  larger 
reHponsihility,  and,  above  all,  to  general  practitioners  ceasing  to  look 
upon  these  cases  as  ones  in  which  nothing  can  be  done  and  allowing 
them  to  drift  on  until,  early  childhood  past,  the  mischief  is  advanced 
and  coniirmed,  and  not  oidy  the  tendons — to  which  too  much  attention 
has  been  directed — but  the  ligaments,  joints,  bones,  fasciae,  and  skin  are 
all  concernt>d.  Finally  the  literature  of  this  subject,  which  is  increasing 
HO  rapidly,*  would  gain  greatly  in  value  if  those  reporting  cases  of 
operation  would  do  ho  in  more  detail  and  with  greater  accuracy,  and, 
also,  would  give  us  the  later  as  well  as  the  earlier  results,  telling  us 
espet^ially  how  far  tendon-transplantation  does  away  with  that  worst  of 
all  Hecjuehe  of  infantile  paralysis,  viz.,  the  trophic  ulceration  which  is 
so  liable  to  m^t  in  in  late  adolescence  and  early  adult  life,  and  call  for 
amputation  of  the  thigh. 

IsohaBmio  Paralysis. — 'i'his  term,  given  to  the  condition  of  fixed 
contraction  ailecting  usmilly  the  flexors  of  the  wrist  and  hand,  and 
most  frecpiently  due  to  injudiciously  applied  splints,  has  not  received 
from  most  writt^rs  the  attention  it  merits.  As  its  occurrence  is  not 
very  rare,  as  it  cripples  one  upper  extremity  in  a  young  subject, 
and  as,  thanks  to  modern  surgery,  we  are  now  in  a  position  to  greatly 
obviate  the  deformity  by  tendon-lengthening,  I  have  dealt  with  the 
subject  here.  Helpful  ])a])erH  have  been  written  by  Mr.  H.  Page 
(Lan.f  Jan.  I3tli,  1900,  p.  83),  Mr.  Littlewood  {Laii,  i.  1900,  p.  291), 
and  Mr.  Barnard  (Lan.  i.  1901,  p.  1 138).  U'hile  the  pathology  of  all 
the  cases  is  not  as  yet  clear,  it  is  certain  that  this  crippling  deformity 
may  follow  presstire  on  muscles,  presBure  on  the  blood-supply,  inter- 
ference with  the  nerve-supply,  the  use  of  Esnuirch's  bandage,  exposure 

*  Vulpius,  of  Heidelberg,  published  in  1902  a  monograph  which  contains  a  list  of 
about  200  papers  on  the  subject. 
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to  lang-continued  and  severe  cold,  and  rupture  or  severe  contusion  of 
muscles — e.ff,^  the  flexors  of  the  forearm.  In  the  cases  usually  met 
with,  where  splint-pressure  has  been  the  exciting  cause,  a  hyperplasia 
of  the  connective  tissue  of  the  muscles  is  prohably  set  up,  gradually 
passing  into  fibrous  tissue  and  bringing  about  contraction,  interference 
with  the  blood -supply,  and,  thus,  i!ie  deformity  in  about  four  to  six 
weeks  after  the  injury.  While  sloughing  of  the  skin,  especially  that 
over  the  bend  of  the  elbow,  is  not  uncommon,  the  deformity  may 
develop  without  any  such  warning, 

Mr.  Barnard  has  reported  two  cases  very  fully*  Abstracts  of  them 
are  given  here. 

In  the  first,  the  patient,  lut.  13,  hud  been  treated  for  a  fracture  of  both  l>ones  of  the 
light  forearm.  The  dav  after  the  fracture  th<?re  was  no  pain .  ^^  hen  the  Kplinta  were 
readjusted  at  the  end  of  a  week,  a  pressure-sore  was  found  on  the  front  of  the  forearm, 
A  month  later,  the  tingfra  l)egiin  to  Ix;  flexed,  and,  six  weeks  after  the  fraeture,  the  band 
was  in  ihejx>sitiun  of  muui  ent/rifft*.  There  was  do  definite  anjieatbesia,  but  Tohmtary 
movements  were  lost  in  the  baud  and  wrist.  Operative  interference  was  delayed  by  the 
healing  of  the  preswure-sore,  and  a  whithiw  on  the  tip  of  the  right  indcx-fiu^r.  Six 
rnotitha  after  the  Injury,  an  iociaiou  was  made  aloog  the  forearm,  skiu-flapg  were 
re  fleet  cil,  and  the  tendons,  no  thicker  than  stout  twine,  split  for  one  and  a  half  incbea 
and  the  halves  severed  above  and  below,  on  opj>t>Hi  te  sides  (Fig.  31,  p»  47).  The  fingera  were 
then  fixtendeil,  aud  the  two  halves  of  the  divided  tendons  allowed  to  slide  npon  e-aeb  other 
ag  much  as  was  necessary^  and  then  unileil  with  one  or  two  »utiire*i  of  No.  1  or  2  silk.  The 
tettdons  of  the  flexor  pntftindiis  digitorurn  were  so  blendeti  and  adherent  in  the  deptha 
of  the  wound  that  there  seemed  no  end  to  the  tiny  iitrips  which  were  separated  from  the 
mafls  and  dtvide<l  until  all  the  terminal  phalanges  could  be  extende<l.  Confmsion  was 
prevented  by  employinir  gnide-sutures.  The  decpeHt  teudona  were  sutured  fiiiit.  No 
form  of  touniiquet  wag  emplojixl ;  the  whole  operation,  which  lasted  two  hours,  was 
Htrangely  bloodless.  The  muecles,  where  exposed^  were  pale,  firm,  dry,  and  fibrous.  The 
limb  was  put  up  on  a  back  splint  with  the  Hugera  fully  extended.  Healing  took  place 
by  firrt  intention.  A  fortnight  after  the  operation,  manage  and  passive  movetnent^i 
were  begnn.     The  sound  arm  was  tied  up,  and  plenty  of  toys  given  to  the  patient. 

The  ijceond  case  wa»  a  boy  jvt.  4,  whose  forearm  had  been  severely  crushed  with  much 
effusion  of  blood,  but  without  fracture.  The  limb  was  placed  on  an  external  ae^lar 
flplint,  and  light  bandaging  employed.  Five  weeks  later  the  trouble  be^an  to  appear, 
and,  eighteen  weeks  after  the  aecideut,  the  hand  was  in  the  {wsition  of  typical  main  en 
tjr^ffe,  the  forearm  being  fully  procated  and  Hexed.  There  was  no  detiuite  ansesthesiat 
At  the  operation  there  was  the  aame  absence  of  haemorrhage  as  in  the  fl.rst  case.  When, 
after  one  and  a  half  honni  of  tedious  work  on  tiny  tendons,  Mr.  Barnard  eaw  the  mass 
of  ragged  ends  and  knotte<1  Bilk,  the  progno^^i.^  appeai-ed  so  hoj>ele8s  that  he  did  not 
interfere  with  the  pronators.  The  wound  healed  by  firat  intention,  and  it  soon  became 
clear  that  the  tendons  IkkI  united  beyond  expectation.  The  tendon  of  the  deep  flexor 
to  the  index  and  second  tiugers  did  not  act  for  some  weeks,  this  being  explainetl  by  the 
fact  that  it  was  not  elongate^i  enough  and  had  to  be  united  end  to  end.  Improvement 
after  four  months  was  i^o  mnrked  that  the  mother  wishetl  &ime thing  done  for  the  loss  of 
rotaiiou  of  the  forcarHi.  The  insert  inn  of  the  pronator  radii  terci*  wa.s  exposed  and  the 
radial  vessels  m\d  nerve  separated  from  it.  The  muscle  was  then  split  and  divided  on 
opposite  sides  as  the  flexor  tendons  bod  been.  As  supination  was  still  imperfect,  an 
inciaion  waa  made  over  the  lovvest  part  of  the  ulna^  between  the  extensor  and  tlezor 
carpi  ulnaris.  The  pronator  quadratus  was  separated  with  a  periosteal  elevator  from  the 
ulna.  The  [)rouator  radii  teres  was  then  sutured  in  the  upper  part  of  the  wound.  The 
forearm  could  now  be  fidly  supinatetl  on  a  splint. 

Five  to  eight  mouths  after  the  operation  both  children  could  grasp  a  stick  or  pick  np 
a  pm  ;  neither  conld  make  a  fist,  but  both  cases  were  steadily  improving.  In  Mr.  Pagers 
caae,  improvement  was  not  well  marked  nntil  ten  months  after  the  operation. 
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CHAPTER     II. 
OPEBATIONS   ON  THE  WBIST. 

EXCISION    OP   THE   WBIST- JOINT    (Figs.  46  to  49). 

The  reasons  for  this  operation  often  failing,  and  the  conditions 
needful  for  suecesSi  may  be  first  considered. 

I.  Whether  the  tubercular  disease  begins  in  the  synovial  membrane 
or  in  tlie  bones,  it  extends  rapidly,  not  only  to  the  wrist-joint,  bat  to 

Fio.  46. 


The  boues  and  the  seven  synovial  sacs  which  enter  into  joints  about  the 
wrist.  The  seventh,  that  between  the  cuneiform  and  pisiform,  is  not  shown. 
(MacCormac.) 

the  two  rows  of  carpal  bones  and  the  bases  of  the  metacarpals,  along 
the  complicated  synovial  membranes,*  which  bring  all  these  bones  into 

•  The  arrangement  of  these,  five  in  number,  must  be  remembered,  and  their  close 
vicinity  to  each  other.  (i)  The  membrana  sacciformis  of  the  inferior  radio- ulnar 
articalation,  passing  from  the  lower  end  of  the  ulna  to  the  sigmoid  cavity  of  the  radius, 
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contiguity  with  each  other,  Tiie  disease,  thus  extensive,  is  alao  most 
obstinate,  and  is  often  further  complicated  by  other  tubercular  lesions, 
and,  in  adults  especially,  by  a  tendency  to  phthisis.  Thus  partial 
operations  are  useless,  and  often  worse  than  useless.  Lord  leister* 
was  the  first  to  insist  on  the  importance,  and  to  show  the  possibility,  of 
removing  every  atom  of  the  disease,  including  the  ends  of  the  radius 
and  ulna,  the  two  rows  of  carpal 
hones,  and  the  bases  of  the  meta- 
carpals (Fig.  48}. 

2,  From  the  close  relation  of  the 
flexor  and  extensor  tendons  in  front 
and  behind  these  coinplicuted  joints, 
and  from  the  numerous  grooves  on 
the  bones,  it  is  most  difficult  to 
extii-pate  the  disease  witliout  dis- 
turbing the  tendons*  On  the  other 
hand,  however  stiff  the  wrist  may 
be  left,  flexion  and  extension  of  the 
fingers  is  absolutely  needful  for  the 
operation  to  be  a  success ;  hence  it 
is  imperative  that,  throughout  the 
prolonged  operation^  the  tendons 
should  be  disturbed  as  little  as  pos- 

ifiible,   a  direction  very  difhcult   to 
'follow,  as  their  cellular  sheaths  nre 

often  tubercular,  and  the  necessary 

manipulations  of  the  tendons  during 

the    operation   may   easily  lead    to 

their    sloughing,    and    thus    to    a 

useless  **  fio-like  "  hand.f 

3,  Passive  movement  of  the  fin- 
gers should  be  begun  as  early  as 
possible,  and  most  perse veringly 
maintained  (p.  75), 

Owing     to     the     unsatisfactory 
character  which  tliis  operation  inherited  by  the  very  poor  results  to 
which  it  attained  before  the  days  of  aseptic  ami  antiseptic   surgery, 


A 


'II 


^^V 


A,  Radia-I  (irtery.  B,  Extensor  seen  ml  i 
intemodii  poUicis.  €,  Extensor  indicis. 
D,  Extensor  communis.  E,  Extensor  nai- 
nirai  digiti  F^  E3cteiiB4Lir  primi  iiilcmodii. 
G,  Ext'fDsortxssk  metacarpi  H,  Extensor 
carpi  nwlidlia  longior.  i,  Extensor  carpi 
radial  is  brevior.  K,  Extensor  carpi  ulnaria. 
L  L^  Line  of  radial  {ncision.    (Li8tcr.) 


and  lining  the  i3pi>er  snrface  of  the  triangular  fibro-cartilage.  (2)  Tlifit  of  the  wriat- 
joinl  proper,  passing  from  the  lower  end  of  the  radius  und  the  inter-articular  iibro* 
caiiiloge  above  to  ih©  bones  of  the  first  row  below.  (3)  The  common  Bynovial  membrane 
of  the  carpus,  the  most  extensive  of  all,  |>aasiog  from  the  lower  sarface  of  the  scaphoid, 
flemilunar.  and  cuneilorin  above  to  the  ap|ter  surface  of  the  bones  of  the  8ec!(ind  row^ 
sending  up  two  prolongations  between  tite  scaphoid  and  semilunar  and  the  semilunar 
and  cunetfonn,  and  alao  sending  downvvanls  three  processes  between  the  four  bones  of 
the  second  row,  prolonged  down  into  the  carpo-m  eta  carpal  joints  of  the  four  inner  meta- 
carpal bones»  (4)  A  separate  one  between  the  cuneiform  and  pisiform.  (5)  Anotlier 
separate  one  between  the  trapejEium  and  metacarpal  bone  of  the  thumb.  A  variety  of 
the  above  arrangement  in  which  seven  synovial  sacs  are  [tresent  la  shown  in  Fig.  46. 

*  Lancet,  1865,  vol  i*  p,  30S.  From  this  paper  Figs.  47  and  4S  and  the  steps  of  the 
operation  are  taken. 

\  Sir  J.  E.  Erichsen  iSurg,^  vol.  ii.  p.  385)  wr*>Je  thus  of  thiii  point  :  "  If  we  look  at 
the  tendons  which  Burround  the  wrist,  we  shftll  lind  them  divisible  into  five  groups — 
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owintT  to  the  misfttisfartorv  CDiiditiuiis,  both  general  und  local,  with 
wljjch  the  Bnrgeoii  is  called  upon  to  deal — the  established  tubercular 
trouble,  often  not  isolated  in  the  wrUt-joiiit,  the  jiiint  itself  and  ten- 
dons, it  mny  be,  riddled  with  sinuses,  and  the  fingerH  swollen  and 
stiff; — owing  to  the  complicated  and  difficult  operation  required  ;  and, 
lastly,  owing  to  the  impossibility  of  practising  to  any  really  helpful 
extent  this  operation  on  the  dead  boily :  for  the  foregoing  reasons 
excision  of  the  wrist  has  not  found  the  favour  with  English  surgeons 
which  it  deserves. 

In  spite  of  the  above  disadvantages  and  difticnlties  it  is  much  to  be 
desired  that^  as  no  less  than  the  saving  of  bund  and  iiiigers  is  at  ataJce, 

Fm*  48. 


I 


Parts  lemoTetl  in  excision  of  the  wrist.     (Lister.) 

this  opei-fttion  should,  with  the  advantages  of  modern  surgery,  be  perse- 
vered witli,  and  that  all  cases,  whate'ver  the  result,  be  fully  published, 

I  have  described  two  methods  only.  Excision  of  the  wrist  is  not  a 
common  operation  ;  it  must  be  a  difticult  one  ;  and  the  operating  sur- 
geon will  do  well  to  make  himself  familiar  with,  and  to  practise,  one 
method.  The  two  methods  given  below  bear  the  names  of  surgeons 
who  are  authorities  on  the  subject — (i)  Lord  Lister's,  introduced  to  the 
profession  as  long  ago  as  1865  ;  (2)  that  of  the  late  M,  Oilier,  the 
well-known  surgeon  of  Lyons,  whose  name  stands  second  to  none  as  an 
authority  on  excision  of  joints,  and  who  has  done  more  than  any  other 
surgeon  to  place  excision  of  the  wrist  on  a  sound  basis.  I  reconnnend 
the  second  method  as  the  less  complicated  of  the  two,  having  used  it  in 

(i)  Those  special  to  the  thamb  ;  (2)  The  extensors  of  the  fingt^rs  :  (3)  The  flexors  of  th© 
fingers  ;  (4  and  5)  The  flexors  ami  extensors  of  the  wrist.  Now,  tht?  incisions  shonld  be 
Ro  ]ihiimcil  m  to  save  jibsolutely  the  whole  of  the  first  three  rfmiips  juid  to  divide  only 
the  tendons  of  the  wrist  proper,  and  (hesc  arc  cut  so  close  (o  I  heir  insertions  that^  as  a 
rule,  they  form  new  attachments,  and  resume  tiieir  funetiuns  as  recovery  takea  place/*  I 
have  referred  to  the  question  o£  how  far  division  of  any  tendons  19  neceawry,  below 
(footnote,  pp,  70  and  71). 


EXCISION    OF   THE   WRIST. 


69 


tliree  cases.  In  young  diildreu,  owing  to  the  weakness  of  tlie  ligamen- 
tous and  other  fibrous  sinj^le  structures,  the  single  longitudinal  dorsal 
incision  of  van  Langenbeck  or  Boeckel— for  they  are  practically  the 
same — may  suffice** 

(1)  liord  liUtar's  Operation  (FigK.  47,  48). — An  atiEEi*thetic  having  been  given,  and 
the  parts  rcntlcrwl  bl^xlle^N  by  an  Esmarch's  han'Jage.f  any  adhesions  of  the  tendons  are 
thoroughly  broken  down.  The  band  should  test  on  a  sand- jri  How.  The  surgeon  should  be 
seated.  The  nulia!  incision  is  then  tntnh^  an  hi  Fig.  47.  This  incision  is  i>lanncd  do  as  to 
SToid  rhe  radial  artery  and  also  the  tendinis  of  tiie  extensor  seeundi  iiitemodii  und  indieis. 
It  commences  above  at  the  miditle  of  the  dorsul  aspect  of  the  nwlins  on  a  level  with  the 
styloid  process.  Thence  it  h  11 1  iiv^i  directed  towards  the  inner  side  of  the  metacarpo- 
phalangeal joint  of  the  thanib,  running  fiarallel  in  Ibis  course  to  the  extensor  secundi 
int<frnodii  ;  but  ou  reacbing  the  liijc  of  the  radial  lx>rder  of  tiie  Becotid  metiicarpal  bone, 
it  IS  carried  downwards  longitudinally  for  half  its  lengthy  the  rat^iial  artery  being  thus 
avoided^  as  it  lies  a  little  further  out.  These  directions  will  be  found  to  serve,  however 
tnnch  the  parU  may  be  obt<cni^d  by  inHararaatory  thickening.  The  tendon  of  tbeeit-ensor 
carpi  radialis  longior  is  next  detachtxl  with  the  knife,  guided  by  the  ibnmb-nall,  and 
raisetlf  together  with  that  of  the  extensor  brevior,  abo  cut,  while  the  extensor  secundi 
ititernodli,  with  the  i*adial  artery,  is  thro.st  somewhat  outwards.  The  next  step  is  the 
fle|)aration  of  the  traponium  from  the  rest  of  the  carpus  by  cutting  forccp?  applied  in  a 
line  with  the  longitudinal  part  of  the  incision^  great  care  bein^;  taken  of  the  radial  artery. 
The  removal  of  the  trapezium  is  left  till  the  rest  of  the  car(3UH  has  been  taken  away,  when 
it  can  be  dissected  out  without  niucb  difliculty.  wbei-eas  its  intimate  relations  with  the 
artery  and  neigiibouring  parts  would  cause  much  trouble  at  an  earlier  stage.  The  hand 
being  bent  back  to  relax  the  extena^^rs,  the  ulnar  incision  should  next  lie  made  very  free 
by  entering  the  knife  at  least  two  inches  above  the  end  of  the  ulna  imnieiliatcly  anterior 
to  the  bone^  and  carrying  it  down  l>etwccu  the  bone  and  flexor  car|ii  ulnaris^  and  on  in  a 
straight  line  as  far  as  the  middle  of  the  t:ifth  metacarpal  lK)ne  at  its  palmar  aspect*  The 
dorsal  lip  of  the  incision  is  then  raise^l,  and  the  temlon  of  the  exteusor  carpi  iilnaris  cut 
at  its  insertion,  and  its  tt^ndon  dissecteil  up  from  it<s  groove  in  the  ulna,  care  being  taken 
not  to  isolate  it  from  the  integumentSf  which  would  endanger  its  vitality*    The  finger 


•  My  old  friend  G.  A.  Wright^  of  Manchester,  has  made  use  of  a  simihir  inciaion 
(_Ab«trttc(  It/  Med.  find  Sttrff.  Ojte^  f ret f ted  (ft  the  PendUhttnj  Ilttttpifal^  1884^  p.  133)- 
In  a  child  of  9,  with  phlyctenular  ophthalmia,  enlarged  glaodw,  and  many  marks  of 
"  strumous  "  disease,  the  right  wrii-st  was  disorganised.  '*  A  single  longitudinal  incision  for 
three  or  four  inches  was  made  between  extensor  communis  and  extensor  secunili,  the 
Cftr()a]  joints  opened,  and  the  bones  easily  sbeUed  out;  the  ends  of  the  metacarpal  boties 
And  of  the  radius  and  ulna  were  removed  with  a  gouge ;  one  vessel  was  twisteti ;  no 
tendon  was  divided,  except  in  the  Bcnse  of  turning  back  the  extt^nsors  of  the  carpos 
from  their  attacbments.  Six  months  later,  the  hand,  which  before  the  operation  w«3 
bulbous,  Habby^  an«l  useless,  was  all  but  healed,  and  had  well  shrunken ;  there  waa 
excellent  fw^wer  and  mobility/'  In  1877  I  removed  live  of  the  carpal  bones  by  a  single 
dorsal  incision  in  an  iofant,  ageil  2 J  years,  a  patient  of  Dr.  T.  Eastes,  of  Folkestone,  the 
•wujies  present  being  thoroughly  scra^ied  out  with  a  sharp  ?[>oon.  The  result  was  most 
Piplififactory,  both  as  to  the  permanency  of  the  cure  and  the  usefulness  of  the  fingers. 

t  Bir  F.  Treves  objects  to  this  step,  as  the  oozing  which  follow^s  the  removal  of  the 
bandage  is  usually  very  considerable  and,  in  bis  opinion,  a  great  obstacle  to  healing.  I 
have  advised  the  use  of  the  bandage  because,  at  the  time,  it  l*i  most  imi>ortant  not  to  have 
the  field  of  the  wound  constantly  thx^deil  by  the  small  vessels  of  the  very  va^ular  parts, 
this  hssmorrhage  imperiUing  the  tendons,  rendering  the  operation  still  more  te<liou8  by  its 
interference  with  the  exact  carrying  out  of  every  detail  which  is  so  essential  whichever 
method  is  seleete»i.  Any  barm  which  may  accrue  from  excessive  ooxing  maj^  I  think,  be 
metf  as  after  excision  of  the  knee,  by  providing  adecjuate  drainage,  using  very  few 
sutores,  and  enveloping  the  iield  of  the  wound  in  very  am|jlo  dresslngSf  through  which  the 
discharges  shall  be  uniformly  distributed. 
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cztenRors  are  then  separated  from  the  car{)U8,  and  the  dorsal  and  internal  lateral  ligaments 
of  the  wrist-joint  divided,  but  the  connections  of  the  tendons  with  the  radios  are  pur- 
posely left  undisturbed.  Attention  is  now  directed  to  the  palmar  side  of  the  incision. 
The  anterior  surface  of  the  ulna  is  cleared  by  cuttin{^  towards  the  bone  so  as  to  avoid  the 
artery  and  nerve,  the  articulation  of  the  pisiform  bone  opened,  if  that  has  not  been 
already  done  in  making  the  incision,  and  the  fiuzor  tendons  separated  from  the  carpus, 
the  hand  being  depressed  to  relax  them.  While  this  is  being  done,  the  knife  is  arrested 
by  the  unciform  process,  which  is  clipi»ed  through  at  its  liase  with  pliers.  Care  is  taken 
to  avoid  carrying  the  knife  farther  down  the  hand  than  the  bases  of  the  metacarpal  bones, 
for  this,  besides  inflicting  unnecessary  injury,  would  involve  risk  of  cutting  the  deep 
palmar  arch.  The  anterior  ligament  of  the  wrist -joint  is  also  divided,  after  which  the 
junction  between  carpus  and  metacarpus  is  severed  with  cutting  pliers,  and  the  carpus  is 
extracted  from  the  ulnar  incision  with  sequestrum-forceiw,  any  ligamentous  connections 
being  touched  with  the  knife.  The  hand  being  now  forcibly  everted,  the  articular  ends  of 
the  radius  and  ulna  will  protrude  at  the  ulnar  incision.  If  they  appear  sound,  or  very 
su(>erficially  affected,  the  articular  surfaces  only  are  removed.  The  ulna  is  divided 
obliquely  with  a  small  saw,  so  as  to  take  away  the  cartilage-covered  rounded  part  over 
which  the  radius  sweeps,  while  the  base  of  the  styloid  process  is  retained.  The  ulna  and 
radius  are  thus  left  of  the  same  length,  which  greatly  promotes  the  symmetry  and  steadi- 
ness of  the  hand,  the  angular  interval  between  the  bones  being  soon  filled  up  with  fresh 
ossific  deposit.  A  thin  slice  is  then  sawn  off  the  radius  ])arallel  with  the  articular  surface. 
For  this  it  is  scarcely  necessary  to  disturb  the  tendons  in  their  grooves  on  the  back,  and 
thus  the  extensor  secundi  intemodii  may  never  appear  at  all.  This  may  seem  a  refinement, 
but  the  frce<lom  with  which  the  thumb  and  fingers  can  be  extended,  even  within  a  day 
or  two  of  the  operation,  when  this  jwint  is  attetxlcd  to,  shows  that  it  is  important.  The 
articular  facet  on  the  ulnar  side  of  the  bone  is  then  clip{>ed  away  with  forceps  applied 
longitudinally. 

If  the  bones  prove  to  be  deeply  carious,  the  pliers  or  gouge  must  be  used  with  the 
greatest  freedom.  The  metacarpal  bones  arc  next  dealt  with  on  the  same  principle,  each 
being  closely  invcstigateil,  the  second  and  third  being  most  readily  reached  from  the 
radial,  the  fourth  and  fifth  from  the  ulnar,  side.  If  they  seem  sound,  the  articular 
surfaces  only  are  clipped  off,  the  lateral  facets  being  removed  by  longitudinal  application 
of  the  pliers.* 

The  trapezium  is  next  soizctl  with  forceps  and  dissected  out  without  cutting  the  tendon 
of  the  flexor  carpi  radialis,  which  is  firmly  bound  down  in  the  groove  on  the  palmar 
aspect,  the  knife  being  also  kept  close  to  the  bone  so  as  to  avoid  the  radial.  The  thumb 
being  then  pushed  up  by  an  assistant,  the  articular  end  of  its  metacarpal  bone  is  removed. 
Though  this  articulates  by  a  separate  joint,  it  may  be  affected,  and  the  symmetry  of 
the  hand  is  promotc<l  by  retlucing  it  to  the  same  level  as  the  other  metacarpals. 

Lastly,  the  articular  surface  of  the  pisiform  is  clippeil  off,  the  rest  being  left  if  sound 
as  it  gives  insertion  to  the  flexor  carpi  ulnaris  and  attachment  to  the  anterior  annular 
ligament.  But  if  there  is  any  suspicion  as  to  its  soundness,  it  should  be  dissected  oat 
altogether  ;  and  the  same  rule  applies  to  the  process  of  the  unciform. 

The  only  tendons  divided  are  the  extensors  of  the  carpus,  for  the 
flexor  carpi  radialis  is  inseiled  into  the  second  metacarpal  below  its 
base,  and  so  escapes. t  Only  one  or  two  small  vessels  require  ligature. 
Free  drainage  must  be  given.     The  hand  and  forearm  are  put  up  on 


*  As  an  instance  of  what  may  be  taken  away,  in  one  case  Lord  Lister  not  only 
removcil  the  base  of  the  thinl  metacarpal  bone,  but  drilled  its  shaft  into  a  hollow  tube,  a 
sound  and  most  useful  hand  being  retained. 

t  If  any  of  the  tendons  are  unavoidably  so  interfered  with  that  a  portion  is  likely  to 
slough,  it  would  be  well  to  cut  out  this  part,  and  unite  the  ends  with  a  sterilised  silk 
suture.  And  where  much  manipulation  of  a  tendon  is  unavoidable,  it  would  be  better  to 
divide  it,  and  unite  it  subseciuently. 
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the  well-known  splint  of  Fjord  Lister,  with  the  cork  support  for  the 

hand,  which  helps  to  secure  the  principal  object  in  the  after-treatment 
— viz.,  frequent  movements  of  the  fingers— while  the  wrist  is  kept  fixed 
during  consolidation. 

Passive  movement  of  the  fingers  is  begun  on  the  second  day, 
whether  the  inflammation  has  subsided  or  not,  and  continued  daily. 
Each  juint  should  be  flexed  and  extended  to  the  full  extent  possible  in 
health,  the  metacarpal  bone  being  held  quite  steady  to  avoid  disturhiug 
the  wrist.  By  this  means  the  suppleness  gained  by  breaking  down  the 
adhesions  at  the  time  of  the  operation  (p.  69)  is  maintained* 

Pronation  and  supination,  flexion  and  extension,  abduction  and 
adduction,  nnist  be  gi'adually  encouraged  as  the  new  wrist  acquires 
firjnness*  When  the  band  1ms  acquired  suflScient  strengtli,  freer  play 
for  the  fingers  shouhl  be  allowed  by  cutting  ofl"  ail  the  splint  beyoml  the 
knm!klt'S.  Even  after  the  liand  is  healed,  a  leather  support  should  be 
worn  for  some  time,  accurately  moulded  to  the  frunt  of  the  limb,  reaching 
from  the  middle  i»f  the  forearm  to  the  knuckles,  and  sufficiently  turned 
up  at  the  ulnar  sitle.  This  is  retained  in  situ  by  lacing  over  the  hack 
of  the  fn rearm,* 

(2)  M.  OUier'fl  Operation f  (Fig.  49)  {Traite  des  Rhtctiom,  1888, 
t,  ii,  p,  448). — ^No  surgeou  speaks  with  greater  weight  on  excision  of  the 
wrist  than  the  late  celebrated  surgeon  of  liyons :  none  have  bad  so 
much  operative  expenence,  and  no  one  worked  so  bard  in  order  to 
hring  the  operation  into  better  favour,  and  to  insist  on  the  necessity  of 
attention  to  minuteness  of  detail  both  during  the  performance  of  the 
operation  and  in  the  after-treatment.  Finally,  M.  Oilier  not  only 
had  uarivalled  experience  in  the  excision  of  this  joint,  but  he  has 
repeatedly,  either  himself  or  by  his  pupils,  placed  his  results  before 
the  profession.! 

M,  OUier,  having  tried  several  diflFerent  incisions,  recommends  the 
following.  At  first  sight  the  number  (three)  appears  complicated,  hut 
it  will  be  remembered  that  the  third  — that  over  the  radial  styloid  process 
— is  merely  for  drainage.  Following  the  tendency,  with  the  surgery  of 
the  present  day,  to  simplify  as  nmch  as  possible  what  must  in  any  case 
be  a  very  complicated  operation,  I  have  in  three  cases  made  use  of  a 
single  incision,  the  chief  or  raetacarpo-radio'dorsal  one  of  M.  Oilier. 
From  respect  and  in  justice  to  that  excellent  French  surgeon,  I  have 
given  his  operation  in  detail.  JIuch  of  it  refers  to  advanced  cases  of 
disease.    It  should  be  the  object  of  all  concerned  to  antedate  this  stage. 

The  parts  having  been  made  evascular  by  elevation  and  an  Esmarch's 
bandage,  an<l  all  adhesions  broken  down,  the  hand  is  supported, 
extended  and  pronatt-d,  by  a  sand- pillow. 


*  Later  011^  when  this  is  diAcardod,  if  the  hand  remains  weak,  I  have  fouod  it  useful  to 
give  su[)port  ou  a  amaUcr  acale  by  means  of  a  leatiier  wiiftllet. 

t  M.  OUier  claimed  that  hy  Iub  method,  which  must  be, as  Car  as  possible, nubperi osteal 
(p,  74),  not  uDC  attachment  of  the  tendons  need  be  lust.  By  other  methods  the  attach* 
meats  of  the  extensors  ol  the  carpus,  those  of  the  flexor  carpi  nlnaris  and  radialis,  and 
perhaps  that  of  the  supinator  LoDguSf  are^  he  maintains^  UBuaJly  nacrificed. 

J  M.  Olliet  himself,  hH\  mpra  cU.;  Omffr^  Fran^.  rf**  Ckir,,  1894,  p.  872  ;  and 
M^itciiaju  d<:0  ^Fiinde»  ArtiruIatHms^  1895,  M.  Gangolphe^  *'  Tiimenr  blanche  da 
Poignet,''  TV.  de  Chtr,,  Denta  et  Delbet,  1896,  t,  iii.p.  595  ;  Dr.  Mondan,  *'  La  Tuberculose 
do  roignet,  i^er.  d«  Chtr.^  1896^  p.  186. 
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First  Stage  :  Incigiou  of  Skin  and  LujanunU, — The  surgeon,  comfort- 
al>ly  sealed,  makes  the  fii-st  and  chief  incision,  metacarpo-radio- dorsal, 
starting  from  a  point  in  tlie  centre  of  a  line  drawn  between  the  two 
styloid  processes,  and  running  downwards,  at  fii^t  vertically  and  then 
somewhnt  oblitjuely  outwards  along  the  outer  side  of  the  extensor 
indicis,  and  ending  below  over  the  second  metacarpal  bone  at  the 
junction  of  its  upper  two  and  lower  thirds.  A  subcutaneous  branch  of 
the  radial  nerve  having  been,  if  possible,  avoided,  the  incision  is  carried 
down  to  the  periosteum  and  dorsal  ligaments,  great  care  being  taken 
not  to  injure  the  extensor  indicis  and  the  extensor  carpi  radialis 
brevior.  The  extensor  indicis  is  first  recognised,  but  its  sheath  should 
not  be  opened  as  the  incision  is  deepened*  It  should  be  drawn  aside 
with  a  blunt  hook  so  as  to  expose  the  temlon  of  the  extensor  carpi 
radialis  l»revior,  the  insertion  of  which  it  conceals.  The  periosteum 
over  the  base  of  the  third  metacttrpal  is  next  incised  so  as  to  admit  of 
the  detachment  of  the  last- mentioned  extensor,  together  with  its  peri- 
osteal sheath,  wliiclt  constitute  the  radial  lip  of  the  deeper  part  of  the 
wound.  The  incisiuii  is  then  prolonged  upwards  along  the  forearm 
according  to  the  amount  of  bone  to  be  removed,  and  over  the  annular 
ligament  outside  tlie  partition  coninvon  ttp  the  extensor  indicis  and 
connnunis,  A  little  higlier  up  the  incision  passes  between  the  extensor 
indicis  and  the  extensur  seciuidi  inteniodii,  these  tendons  being  drawn 
respectively  inwards  and  outwards.  In  the  highest  part  of  tlie  incision 
the  periosteum  over  the  lower  end  of  tlie  radius  should  be  divided. 
This  incision  should  be  four  inches  or  more  in  lengUi,  so  as  to  avoid 
needless  bruising  of  the  soft  parts,  and  to  give  adequate  access  to  the 
disease.  The  ulnar  incision  is  next  made,  starting  about  one  inch 
above  tlie  styloid  process  of  the  ulna,  and  ending  below  over  the  base 
of  the  fit'tli  metacarpal  bone,  the  incision  being  kept  rather  towards  the 
palmar  surface  so  as  to  leave  the  tendon  of  the  extensor  carpi  ulnaris 
above  in  the  dorsal  lip  of  the  wound*  The  incision  should  be  made 
carefully  so  as  not  to  injure  a  filament  of  the  ulnarnerve  which  crosses 
it,  and  thus  not  compromise  the  sensibility  of  the  little  finger.  The 
incision  is  deepened  down  to  the  cuneiform  and  unciform.  A  third 
incision,  for  drainage  only,  is  made  about  an  inch  long  over  the  styloid 
process  of  the  radius.  It  should  be  made  now>  before  the  landmarks 
have  disappeared. 

Second  Stage  t  Rnnoral  of  the  Bones, — Tins  is  facilitated  by  division 
of  tlie  posterior  annular  ligament,  which  allows  of  easy  separation  of  the 
tendons.  The  radiocarpal  joint  having  been  opened,  the  periosteal 
and  ligamentous  connections  of  the  carpus  are  gradually  divided,  and, 
the  carpus  having  been  made  to  project  nu^re  and  more  above,  the 
flexor  tendons  are  safely  detached  and  held  aside  in  front.  It  does  not 
matter  which  of  the  carpal  bones  is  taken  first,  whether  those  tliat  lie 
beneath  tlie  radio-dorsal  or  the  ulnar  incisions ;  as  soon  as  one  is 
removed  the  extraction  of  the  others  becomes  easier*  The  great  aim 
of  the  surgeon  is  to  remove  each  diseased  bone  completely.  Being 
very  friable  they  are  ertsily  crushed,  and  uny  diseased  part  that  is  left 
adliereiit  is  liable  to  cause  a  focus  of  infection  and  tedious  suppuration. 
Each  bone  should  be  turned  out  of  its  periosteal  and  ligamentous 
adhesions  with  such  a  periosteal  elevator  as  that  sliown  in  Fig.  66,  or 
with  blunt- pointed  scissors,  or  gently  seized  with  small  forceps  and  anj^ 
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adhesions  can^fully  clividetL  The  pii^iform  usually,  and  often  the 
trapezium,*  may  be  left,  and  the  iiiieifonn  process  of  the  unciform,  if 
sound.  Otherwise,  if  difficulty  he  met  with  iti  shelliu^  out  this  bone, 
the  process  may  be  cut  tbrongh^  the  bone  itself  turned  out,  and  the 
process  subsequently  taken  away.  The  lower  ends  of  the  radius  and 
ulua  are  now  examined,  each  from  the  incision  over  them,  and  dealt 
with  according  to  the  amount  of  disease  [^resent.      Thus  in  some  cases 

Fio.  49, 


^JH'l 


The  teadoDS  concerned  ia  excision  of  the  wriat. 

A  A\  n  B\  C  C',  The  three  incisions  us tiaUy  employed , by  M,  OUier.  O^  The 
mcimoD  of  Boeckel,  sometimes  deacrib»l  as  Langenbeck's,  the  two  being  practicaUy 
idctiticaL  B,  ItEdius,  u^  Ulmi,  i  and  2,  Radial  extensors  of  the  tiarpua. 
3,  Kxlensor  ojwis  metacarpi  (x>Hicis.  4^  Extensor  primi  iDteriiodiJ,  5,  Extensor 
eecuudi  iuterDii)dii,  6,  Extensor  communii^.  7,  Extensor  indicin.  8^  Extensor 
minimi  digiti.    g,  Extensor  carpi  ubiari».     (Oilier.) 


eraaion  with  a  shai-p  spoon  or  gouge  may  he  sufficient.  In  others  the 
ends  maybe  removed  by  M.  Olher's  method  of  **  modeUing  resection/* 
a  small  saw  being  so  used  as  to  form  a  new  articular  end.  The  styloid 
processes  should  always  he  left,  if  possible  ;  and  even  when  all  the 
articular  cavity  of  the  radius  must  go,  some  of  the  expanded  end  of  the 


•  If  the  traperiom  require  removal,  if 
flexor  ciir^ii  radiaiis  must  be  remembered 


*ty  of  the  mdial  artery  »n^ 
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bone  Bkoulil  be  left  so  as  to  fiiraish  a  solid  atipport  for  the  iiand.  The 
periosteum  all  round  each  boi^e,  atid  lateral  ligaments,  should  be  care- 
fully retained  wlien  health3%  In  youn^  subjects  the  operator  must  be 
careful  not  to  leave  a  caseating  sequestrum  in  the  epiphysial  line  above 
a  section  of  bo!ie  which  is  apparently  healthy.  The  same  remarks  apply  J 
to  the  treatuient  of  the  four  inner  metacarpals,  which  alone  are  usuallj" 
diseased.  The  bases  of  any  of  these  which  require  removal  must  be 
most  carefully  shelknl  out  of  their  fibrous  coverings,  or  the  tendons  and 
the  deep  palmar  urch  may  be  damngetj.  If  more  than  gouging  is 
required,  the  section  is  better  made  with  a  Ane  saw  than  with  cutting 
forceps. 

Qusstian  of  Preserviui^  the  Periostftim, — This  step  has  been  objected 
to  on  account  of  its  increasing  the  risk  of  leaving  tuberculous  mischief 
behind.  M,  OlHer  strongly  advocates  tlie  subperiosteal  method. 
Thougli  riddled  with  fistulie  and  infiltrated  with  tuberculous  granulation- 
tissue,  the  periosteum  shouhl  be  preserved,  as  much  as  is  ]iossible, 
after  thorough  curetting.  This  will  aid  in  making  the  connection 
betw^eeu  the  metacarpus  and  the  forearm  strong  and  not  flail-like, 
while  it  will  also  help  in  the  preservation  of  the  carjHil  tendons.  Prof. 
Oilier  meets  tlie  above  ohjectiun  by  a  thorough  use  of  the  curette  until 
only  the  actual  tibrous  tissue  of  the  capsule,  ligaments,  and  periosteum 
is  lelt.  If  the  consistency  of  this  fibrous  tissue  is  found  to  be  altered 
ill  places,  tlie  aetual  cautery  or  the  solid  silver  nitrate  is  trusted  to. 

The  operutiun  is  a  tedious  and  difficult  one,  retiairing  the  minutest 
care  throughout  to  avoid  injury  to  important  structures,  and  to  get 
away  all  the  diseased  tissues. 

Third  Stmje :  Toilette ,  Cauivrisationt  and  Drainage.— M,  Oilier 
attaches  great  importance  to  these  points.  Toilette. — The  tendons 
usually  lie  buned  in  tuberculous  granuhition-tissue  extending  upwards 
mid  downwards  to  a  varying  degree.  Every  infected  tendon -sheath 
must  be  slit  up,  and  the  tuberculuus  material  followed  into  every  nook 
with  scissors  and  curette.  Each  tendon  must  be  individually  drawn  up 
with  a  blunt  hook  and  inspected*  To  render  the  deeper  ones  accessible 
they  should  be  pushed  up  from  the  palm,  and,  if  it  be  needful  to  get 
directly  at  the  flexor  tendons,  one  or  two  incisions  should  be  cai-efully 
made  in  the  palmar  surface.  Cttiiterisation, — M,  Oilier  advises  the 
use  of  the  actual  cautery  to  the  most  affected  sjiots,  with  the  view  (i)  of 
helping  to  eradicate  the  disease  ;  (2)  to  prevent  haemorrhage  ;  aiid  (3)  to 
obviate  the  risk  of  tuberculous  infection  from  the  wouml  (M.  Verneuirs 
"surgical  aulo-inoculaLion  *').  Drainage, — Drains  of  gauze  should  be 
freely  employed  between  the  diflerent  incisions,  not  only  to  prevent 
collections  of  fluid,  but  to  keej)  the  incisions  open  for  future  curetting. 
The  dressings  should  be  voluminous  and  firmly  applied,  so  as  to 
distribute  the  free  oozing  through  a  large  amount  of  safe  materinL  The 
Esmarcli's  bandage,  which  should  have  been  put  on  high  up  in  the 
ibrearni  so  as  to  admit  of  the  application  of  the  above-mentioned  I 
dressings,  is  tlien  removed,  and  the  limb  put  on  the  splint  which  bears 
Lord  Lister*s  name,  an  anterior  wooden  one  with  a  block  of  cork  over 
which  the  fingers  can  be  easily  flexed,  while  the  wrist  is  kept  extended* 
Anotlier  very  efficient  splint  which  can  be  more  readily  sterilised  is 
one  recommended  by  Mr.  li.  Jones,  of  Liverpool,  well  known  for  hi 
contributions  to  the  surgery  of  the  joints.     It  consists  of  a  simpli 
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anterior  bar  of  sheet  iruu  with  two  H- shaped  extremities.  Tliese  are 
bent  round  and  grasp  the  limb  just  below  the  elbow-joint  above  and 
just  above  the  metacarpo-phalaugeid  joints  below.  The  part  on  which 
the  lumd  rests  should  be  bent  at  an  angle  of  about  40'^^  so  that  the 
baud  be  kept  extended.  *Mf  anyone  wishes  to  grip  powerfully  the 
wrist  is  first  instinetively  extended.  One  cannot  effectively  grip  with 
the  hand  in  the  flexed  position."  The  first  dressing  should  be  left  on, 
if  possible,  for  eight  or  ten  days.  If  needful  the  incisions  must  be 
kept  open  with  drains  for  three  or  four  weeks,  that  any  suspicious 
gi'aimlation  tissue  nmy  be  repeatedly  attacked  with  the  sharp  spoon, 
Se.  Fifteen  or  twenty  days  after  the  operation  the  period  of  frequent 
dressings  should  begin  for  the  purpose  of  repeated  cauterisations. 
English  surgeons  will  probably  substitute  for  these  the  use  of  sharp 
spoons  and  free  slitting  up  of  any  sinuses,* 

After 'Ttratvient, — This  must  be  begun  a  day  or  two  after  the 
operation  J  and  persevered  with  for  six  or  nine  months,  the  patient 
lending  an  untiring  aid  tiiroughout  the  whole  of  this  time.  A  day 
or  two  after  the  operation  the  finger-joints  should  be  moved  daily,  care 
being  taken  nut  to  disturb  the  wounds,  and  special  care  should  be 
given  to  the  metaearpo- phalangeal  joints,  which  are  liable  to  escape 
attention.  Moreover,  the  thumb  and  index  finger  must  be  kept  well 
apart.  About  eight  or  ten  days  after  the  operation,  or  as  soon  as  the 
parts  are  sufiiciently  solid,  careful  movement  of  the  wrist  may  be  begun. 
Carrying  dumb- bells  of  increasing  weight,  writing,  piano- playing,  and 
the  like,  are  useful  exercises.  There  is  a  persistent  tendency  for  the 
tendons  to  remain  adherent  in  their  sheaths,  only  to  be  overcome  by 
persevering,  assiduous  movements,  and  the  use  of  nitrous  oxide  gas 
from  time  to  time.  Galvanism,  faradism,  friction,  massage,  are  all  of 
service  when  the  wound  is  healed.  If  the  surgeon  wisl*  for  a  good 
result  in  the  case  of  hospital  patients,  he  will  not  allow  them  to  leave 
too  early.  As  M.  Oilier  points  out,  and  as  his  cases  show,  in  addition 
to  excellent  movements  of  the  fingers,  extension  and  flexion,  abduction 
and  adduction  of  the  hand  on  the  carpus  should  he  very  largely  recovered 
by  long-continued  perseverance.  Extension  of  the  fingers  and  wrist  is 
more  slowly  regained  than  flexion,  owing  to  atrophy  of  the  dorsal 
muscles  and  matting  of  their  tendons. t     Even  if  the  other  fingers  are 


♦  The  above  remarks  refer  only  to  cases  of  adviiuced  tiibercular  disease.  When 
I  Is  performed  early  before  the  stage  of  sioaaes,  &c^  as  should  ahvays  be  the  caaei 
it  wUl  ofMjn  be  possible  to  eradicate  the  tiil>erculoua  dieeaae  at  the  time  of  the  operation  ; 
the  dreesingB  wiU  be  few,  and  the  after-use  of  the  curette  only  occasionally  needed. 

It  baa  been  suggested  that  some  of  the  kj«$uf  power  iu  the  fingers  and  wjist  depends 
on  the  tendons  rt-muining  too  long  after  the  removal  of  the  diseased  bones^  and  that 
shortening  of  the  tendons  should  be  practiHcd.  M,  Oilier  poitits  out  ihat  the  tendons, 
though  too  long  at  first,  and  weakened  by  interference  with  their  grrjovcsand  the  posterior 
annular  ligament,  tend  to  accommodate  themseJvea  to  their  altered  aurroundingSt  and  that 
mobility  of  the  fingers  and  strength  in  carrying  artioli^  denend  much  morcou  the  umount 
of  bone  removed — and  especially  whether  the  »  "^re  trenched  upont— on 

the  old  atrophy  and  degeneration  of  muiicles,  rffness  of  joints^  and 

alfio  on  the  patience  and  diligence  with  w^  ♦^-rsevered  wilh. 

P^^  *  ^  only  reeom mended  obstinately 

if)  caae  ehortenin  od  given 
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stiff,  mobility  and  power  of  approximation  of  the  thumb  and  index  will 
be  much  more  useful  than  any  artificial  limb. 

The  following  is  one  of  the  cases  of  excision  of  the  wrist  by  Ollier's 
method  to  which  I  referred  at  p.  68  : 

Mrs.  D.,  set.  37,  was  8cnt  to  mc  in  jAnnarj,  1896,  by  Dr.  Wood,  of  Dorer,  with 
tuberculous  disease  of  the  right  wrist.  There  was  the  usual  characteristic  swelling 
on  both  asi>ect8  of  the  wrist,  the  fingers  were  stiff  and  extended,  and  the  hand  useless, 
but,  as  yet,  there  were  no  sinuses.  The  personal  history  of  the  {Mitient,  as  well  as  lier 
age  and  the  local  condition,  was  favourable.  Excision  was  {terformed  by  an  extension  of 
M.  Ollier's  median  dorsal  incision.  The  pisiform  and  trapezium  were  left.  Thin  slices  of 
the  articular  ends  of  the  radius  and  ulna  were  removed  with  the  saw,  but  it  was  only 
needful  to  treat  the  bases  of  the  inner  four  metacariMils  by  vigorous  curetting.  Two 
lateral  incisions  were  mmle  for  drainage.  The  parts  healed  quickly.  As  long  as  the 
patient  could  be  kept  in  the  hospital,  M.  Ollier's  directions  were  assiduously  attended  to. 
She  persisted,  however,  in  going  out  in  a  month,  and  afterwanls  attended  for  a  time  only, 
and  that  erratically.  I  am  indebted  to  Dr.  Wood  for  the  following  notes  of  the  case,  made 
in  November,  1898,  nearly  three  years  later : — '*  There  is  8<jme  undue  prominence  and 
mobility  of  en<l  of  ulna.  Power  of  nitation,  pronation  and  supination,  perfect  and 
painless.  Hand  can  be  flexed  and  extcndccl  on  forearm  to  about  half  normal  amount. 
Thumb:  Movement  of  (me  phabmx  on  the  other,  also  phalanx  on  metacarpal,  perfect. 
The  thumb  can  be  flcxetl  to  touch  palm  of  hand,  and  also  any  part  of  the  flexor  snrfiuie 
of  any  of  the  Angers.  Finders:  Movement  of  terminal  phalanges  on  middle  phalanges, 
and  of  middle  on  proximal  phnlanprcs,  |)orfoct.  Metacar[K>-phalangeal  jointa  :  When  the 
Angers  are  straight  there  is  just  a  little  flexion  at  this  joint,  and  normal  extension  ;  but 
when  phalanges  are  flexc<l  on  one  another,  then  the  metacar})o-phalangeal  joints  become 
quite  rigid  on  attempting  flexion.*  She  cannot  make  a  complete  fist.  Generally,  she  has 
a  thoroughly  useful,  though  at  present  not  a  strong,  hand.  Askeil  whether  she  does  her 
own  washing,  she  replies,  '  Yes,  I  do  it,  though  1  don't  like  it  when  the  day  oomes 
round.' " 

In  the  other  two  cases  a  single  median  incision  was  alone  employed.  In  these  also  no 
sinuses  were  present.    An  equally  sound  and  useful  hand  resulted. 

duestion  of  Amputation  in  Tuberculous  Diflease  of  the 

Carpus. — As  has  been  stated  above,  tuberculous  disease  of  the  carpus 
more  rarely  occurs  alone  and  isolated  than  any  other  tubercolous  joint 
ailection.  Thus  the  existence  and  degree  of  other  tuberculous  lesions^ 
the  extent  of  the  disease  in  the  wrist,  the  age  and  vitality  of  the 
patient,  the  persoiud  and  family  history,  the  presence  of  albuminuria 
and  lardaceous  disease,  are  some  of  the  chief  points  which  will  help  in 
deciding  the  above  question.  M.  Oilier  has  recorded  seven  cases  in 
which,  owing  to  the  existence  of  a  cough,  haemoptysis,  and  suspected 
or  actual  disease  of  the  apices,  he  advised  amputation,  but  performed 
resection  owing  to  his  advice  being  rejected.  The  results  were  not 
encouraging.  While  excision  of  the  wrist  deserves  a  trial  on  a  larger 
scale  than  it  has  hitherto  received,  it  should  only  be  attempted  in 
patients  whose  vitality  is  sufficient,  and  who  are  not  handicapped  by 


♦  This  rigidity  at  the  metacarpo-phnlangeal  joints  was  due,  in  part,  to  too  mach 
attention  being  given  to  the  phalange<al  joints,  and  to  the  patient  being  lost  sight  of  too 
soon.  It  is  rigidity  at  the  former  joints  which  prevents  a  good  result  being  an  excellent 
one,  entailing,  as  it  does,  a  certain  degree  of  open  claw,  instead  of  a  closed  fist.  Anyone 
reading  through  the  after-histories  fre(iuently  given  by  M.  Oilier  of  his  cases  will  be  strack 
by  the  recurrence  of  the  words  :  "  Je  ne  puis  pas  faire  du  poing." 
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serious  disease  elsewhere.    Where  amputation  is  ilecided  on  it  must  be 
through  the  forearm. 

Excision  of  the  Wbist  for  Injury, — This  will  be  still  more  rarely 
required,  Mr.  Pye  {Me(L  Timrs  and  Gnz.,  1879,  vol.  ii.  p.  582) 
puhlislied  a  case  of  compound  dislocation  in  au  adult. 

Some  bones  were  protrufllng  through  a  transverse  rent  on  the  front  o£  the  wrist,  the 
radial  artery  was  uninjured,  the  olnnr  coulil  Dot.  be  felt.  Th6  flexor  ciir|ii  radialis  and 
flexor  longtis  pollicis  were  torn  ncrose.  The  ends  of  the  radius  and  ulna  were  sawn  off 
and  the  carpal  boties  removed,  pieceraeal,  until  only  the  tra^>e2iiim  and  the  distal  |)ort  o£ 
the  o»  inagQajn,  which  were  apparently  uninjured,  were  left.  Strict  antiseptic  precxiutionB 
were  taken,  and  the  wound  healed  mpidly.  There  wm  a  steady  regain  in  power  in  the 
wriat  and  hand,  the  patient  being  again  aljle  to  carry  his  niilk-paiLs.* 

In  the  rare  cases  of  dislocation  of  the  wrist  which  are,  otherwise, 
irreducible,  in  the  commoner  cases  of  injury  to  the  lower  epiphysis  of 
the  radius  where  reduction  is  impossible,  in  compound  fractures  of  the 
lower  end  of  the  radius,  partial  resection  would  he  indicated.  In  a 
later  stage,  where  atiy  of  the  above  cases  are  not  doing  well,  or  have 
become  infected,  a  complete  excision  would  be  best,  with  rigorous 
antiseptic  precautions ;  boracic  acid  fomentations  at  first,  and  no 
sutures. 

Excision  of  Wrist  for  Gtmshot  Injury. — Dr.  Otis  (Med,  and  Surg* 
Hist*  of  the  War  of  the  IiebelHon,  part  ii.  p,  999  et  seq,)  states  that 
ninety-six  cases  of  excision  of  the  wrist,  varying  much  in  extent,  were 
returned. 

Six  of  these  were  complete,  and  five  recovered  with  the  functinna  of  the  hand  much 
impaired,  but,  all  thingis  taken  into  consfderfttion^  in  a  better  condition  than  if  they  had 
been  5iibmitti?<l  to  amputation.  In  the  ninety  partial  excisions^  ankylosis  iiud  extreme 
deformity  apf»ear  t^D  hare  been  common,  (lenerally  the  hand  was  atningly  deflected  to  the 
railial  side,t  the  fingers  rigidly  flxed,  the  skin  over  the  projecting  end  of  the  olna  irritable 
and  exjKjeed  to  injury,  **  With  our  present  exiterience  of  excjsionK  of  the  wrist  for  injury, 
it  seems  probable  that  recovery  unattended  bv  ankylosis  ia  seldom  to  be  anticipated,  yet 
that  this  result  is  not  dlsastrouij^  provided  the  Imnd  is  in  good  position  and  the  functions 
of  tli€  fingers  are  in  some  tiegree  preserved."  In  a  very  fow»  loose,  tiaiUlike  joints  were 
observed.  reme<iiable  by  apimratus.  Gnrlt  (quoted  by  M.  Oilier),  in  examining  into  the 
results  obtaine<l  by  the  German  surgeons  in  the  Franco-German  war^  only  found  one  good 
result^  eight  moderately  good^  six  bad,  and  one  very  bad. 

The  chief  English  authority  of  his  day,  Sir  T.  Longmore,  wrote  thus 
on  this  operation  :  J 

*'Onnshot  wounds  of  the  wrist  are  usually  attended  with  so  much  injury  to  the  tendons 
and  other  structures  surrounding  the  joint  that  it  is  scarcely  possible  in  Huch  cases  for  the 
operation  of  resection  to  produce  satif factory  results." 

Possibly  the  advantages  of  modern  surgery  and  resort  to  teudon- 
suture  will  considerably  modify  the  above  opinion  aiid  results.     The 


•  Btr  W,  MacCorniac  QBuh.  Quur,  Jtmrn,  Mtd.  S(*i.^  1867,  p.  281)  publfshetl  the  case  of 
a  girl,  ftge*l  10,  in  whom  he  removed  the  whole  of  the  left  carpus  and  mttsL  of  the 
metacarpal,  for  a  machinery  accident,  the  [mtient  recovering  with  a  useful  limb. 

f  As  this  appears  to  be  irix'mediable  by  any  aitparatus,  Dr.  Otis  suggests  that  it 
should  be  met  by  always  removing  the  carpal  end  of  the  ulna  at  the  same  level  with 
the  section  of  the  ratlins,  whenever  it  is  necessary  to  remove  the  lower  end  of  the 
latter. 

J  Si/tt,  of  Surg.f  vol.  L  p.  552. 
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first  step  will  be  to  render  the  wound  aseptic  if  possible,  to  remove 
any  shattered  fragments,  or  to  perform  a  partial  excision  (according  to 
the  amount  of  damage),  and  provide  sufficient  drainage.  If  the  wound 
suppurate  it  should  be  irrigated ;  and,  as  soon  as  possible,  the  wrist 
excised.  M.  Oilier  {Traite  des  Resections^  t.  ii.  p.  494)  gives  an  instruc- 
tive case  of  primary  partial  excision  (first  row  of  carpal  bones  and  the 
ends  of  the  radius*  and  ulna)  for  a  gunshot  injury  in  a  lad,  set.  13. 
The  shot  had  "balled,"  and  the  extensor  tendons  were  severely 
damaged.  The  case  was  kept  under  observation  for  seven  years,  and 
the  last  report  ends:  ''As  far  as  the  daily  use  of  my  hand  goes,  I 
might  say  that  I  have  never  had  a  wound." 

Mr.  Makins,  C.B.  (Surgical  Experiences  in  South  Africa,  1899- 
1900)  does  not  mention  any  case  of  injury  to  the  wrist-joint.  At 
p.  237  the  words  occur :  ''  I  never  saw  any  troublesome  results  from 
perforation  of  the  carpus."  Whetlier  these  words  will  remain  true  in 
a  war  in  which  both  sides  come  equally  and  extensively  under  shell 
and  shrapnel  fire  has  yet  to  be  proved. 

Causes  of  Failure  after  Excision  of  the  Wrist — These  are,  mainly : 
I.  Persistent  sinuses  and  discharge  set  up  by  remaining  foci  of  infec- 
tive tuberculous  granulations,  caries  or  necrosis.  Sir  W.  Fergusson 
(Path,  Sac.  Trans.,  vol.  viii.  p.  391)  showed  a  specimen  in  which  all 
the  bones  were  supposed  to  have  been  removed  by  a  single  incision  on 
the  ulnar  side.  The  pisiform,  trapezium,  and  part  of  the  unciform  had 
been  left.  The  movement  of  the  fingers  was  good,  but  sinuses  remained 
on  both  sides  communicating  with  a  bare  piece  of  radius.  Death  took 
place  from  phthisis.  Mr.  J.  Hutchinson  (ibi<L,  vol.  xvii.  p.  239) 
showed  a  specimen  of  wrist-joint  after  partial  resection  by  Mr.  Stanley. 
Though  no  active  caries  was  present,  discharge  was  kept  up  by  a 
necrosed  bit  of  bone  in  a  cavity  at  the  back  of  the  carpus.  Death  here 
also  took  place  from  chronic  phthisis.  This  specimen  is  figured  and 
briefly  described,  Brit.  Med.  Journ.,  1874,  vol.  i.  p.  ii.  2.  Matting 
and  sloughing  of  tendons,  and  consequent  stiffness  of  fingers.  3. 
Phthisis. 


OPERATION  IN  CASES  OF  OLD  MAL-UNITED  OOLLES^S 
FBACTUBE  AND  SEPARATION  OF  LOWEB  EPIPHYSIS 
OF  RADIUS. 

In  some  cases  of  Colles's  fracture  where  the  fracture  has  not  been 
reduced  and  the  hand  is  therefore  greatly  disabled,  if  the  patient's  age 
and  vitality  be  satisfactory  operative  steps  will  lead  to  great  improve- 
ment. A  long  incision  is  made  over  the  radius  on  the  dorsum,  and 
the  line  of  union  exposed  by  retraction  of  tendons,  division  and  separa- 
tion  of  the  periosteum.  The  union  is  then  dissected  through  from 
behind  downwards  and  forwards,  the  fragments  completely  detached 
and  placed  in  correct  position.  As  their  surfaces  are  broad  they  will 
remain  in  position  without  the  aid  of  wire,  &c.     As  the  fracture  is  now 


*  It  is  particularly  mentioned  that,  in  sawing  the  bone,  no  attempt  wab  made  to  fife 
above  the  fissures  which  ran  up  into  the  diaphysis. 
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componiid  and  tlie  patient  not  young,  splints  must  bo  kept  on  for 
about  four  weeks,  and  some  support  given  afterwards.  Passive  move* 
ment  of  ilie  fingers  should  be  begun  at  once,  and  tlie  wi'ist  moved,  care- 
fully, in  about  ten  days. 

In  Beparation  of  the  lower  epiphysis  which  has  been  overlooked, 
deforniity  and  arrest  of  the  growth  of  the  radius  are  very  likely  to  follow. 
This  condition  must  be  treated  on  similar  lines,  with  a  view  to  rectifica- 
tion of  the  displaced  parts.  If  this  step  is  not  taken  or  fails,  removal 
of  part  of  the  lower  end  of  the  ulna  may  be  required  later  on,  in  order 
to  keep  the  articular  sur faces  at  their  proper  levels,  and  to  prevent 
radial  displacement  of  the  hand. 
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(Figs.  II,  50  and  51). 

The  value  of  this  operation  has  been  a  good  deal  disputed.  It  has 
been  thought  by  some*  **  that  it  possesses  no  particular  advantage  ;  the 
length  of  the  stump  is  of  no  great  conse<]uence  ;  the  flaps,  witli  the 
inimerous  tendons  in  them,  may  not  heal  readily.''  Others f  have  gone 
further,  and  said  tliat  the  long  stump  is  found  by  instrument-makers 
difficult  to  fit  with  an  artiticial  hand.  That  this  is  certainly  not  always 
the  case  is  sliown  by  Mr,  H.  Biggt  from  two  cases,  one  a  Commander 
Il.X.,  the  other  an  artisan  in  tlje  Woolwich  Arsenal,  both  of  whom, 
after  being  fitted  with  artificial  hands,  were  able  to  engine  actively  in 
their  respective  employments. 

As  the  above  objections  are  scarcely  sufficient,  and  as  this  amputation 
preserves,  if  the  piyts  heal  quickly,  good  pronation  and  supination,  it 
should  be  practised  whenever  opportunities  arise^     These,  however,  as 
is  shown  below,  will  not  be  numerous. 
Indications. 

I.  Extensive  injuries  (gunshot  and  otherwise)  of  a  hand  nut  admit- 
ting of  the  preservation  of  any  fingers,  and  in  which  the  damage  of  soft 
parts  does  not  necessitate  amputating  through  the  forearm.     On  this 
subject  1   would  refer  my  readers   to    the   section  on   **  Conservative 
Surgery  of  the   Hand,'*  p.  16.     2,   Disease  of  carpus  locally  too  far 
advanced  for  excision,  or  rendered  by  age,   condition  of  health,  &c., 
I  inappropriate  for  excision  (p.  76).     3.  Cases  of  failed  excision.     But 
'  in    eai'pal    disease   the    soft   parts   are    often    so   much    damaged   by 
sinuses  and  other  results  of  the  disease  that  the  surgeon  is  driven  to 
amputate  higher  up ;  and  where  this  may  not  be  the  case,  the  articular 
'  surfaces  of  the  radius  and  ulna,  owing  to  disease,  have  to  be  removed, 
^  the   operation  thus  ceasing  to  be   correctly  amputation  through  the 
wrist-joint. §     4,  5  and  6.  More  rarely  still,  for  the  results  of  piJmar 


*  Sir  W.  Fergusson,  Pfact.  Snrgery^  p.  325. 

f  John  BeU,  Manual  of  SufQitjal  OperathmA^  P-  53- 

J  Artificial  LimhM  and  AmputaHom,  p*  S3. 

S  Disarticulation  bus  Xhcm  advantages  over  entire  removal  of  the  styloid  proceasca 
(^ride  i*^fa\ :  (i)  ThcitJ  ia  no  risk  of  jiecit^Hiji.  (2)  Rotation  of  the  forearm  is  not  inter- 
lered  with*  the  inferior  nwlio-ulnar  joint  be  *  The  eapinator  longna  is  Jeft 

\  powerfuUv  flpjr  the  foixjann.    (4)  The  sti  e  tusefuJ. 
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Circalar  Rinputation, 

Long     dorsal     flAp» 

Tealti's  metbod. 


Fio. 


suppiiratioii,  gangrene,  or  burns.    7.  Some  cases  of  malignaut  dl 

e.tf*t  epithelioma*     AU  tlie  above  are  rare. 

Operatloaa. — As  in  otlier  amputations  where  the  amount  of  skm 
avaihible  varies  considerablyi  several  inethods  wiU  be  given.  The  first 
of  these  is  the  best, 

Blfiferent  Methods. 

1.  Long  pahnar  tlup  (Figs.  50,  51),  4 

2.  Equal  antero-posterior  Haps  (Fig.  ii),     5 

3.  Method  of  Dubrt'oil  (Fig.  51). 
I.  Amputation  by  a  Iiong   Palmar  Flap  (Figs.  50  and  51). — This 

has  the  advantage  of  preserving  skin  thick,  well  used  to  pressure,  and 
abundantly  8yp[died  with  blood;  the  nerves  are  also  cut  square,  and  J 
disajlie Illation  is  easy,  1 

The  brachial  artery  being  secured,  the  Mmb  is  brought  to  a  right 
angle  to  tlie  patient's  siiie,  and  the  hand,  supinated*  is  suppoiied  by 

an  assistant,  or  rests  on  a  sterilised  towel  on 
a  small  table.  The  wrist  is  now  extended, 
the  styloid  processes  defined^  and  the  thumb 
abducted  so  as  to  make  the  [mlniar  tissues 
tense.  An  incision  is  next  made  (on  the  left  , 
side)  from  the  tip  of  the  styloid  process  of  the 
radius  I  straight  down  well  on  to  the  thenar 
eminence,  and  then  curving  across  (about  oa 
a  line  with  the  level  of  the  superficial  palmar 
arch.*),  and  marking  out  a  well-rounded  flap 
by  passing  over  ilic  hypothenar  eniinence  to 
the  tip  of  the  styloid  process  of  the  ulna. 
This  flap  is  next  dissected  up,  %vithout  scor- 
ing, to  ensure  its  vitality,  cleanly  off  the 
flexor  tendons,  as  far  as  the  level  of  the 
wrist-joint :  it  shuuld  contain  on  its  under 
surface  some  of  the  fibres  of  the  thenar  and 
hypotheiuir  muscles.  If  this  precaution  be 
taken,  the  flap,  if  sound,  will  contain  the  superficialis  volte  and  ulnar 
arteries,  and  IhuH  i*un  no  risk  of  sloughing.  In  cases  where  the  flap 
is  dan^aged  it  will  be  wisest  in  making  the  flap,  to  cut  all  the  structures 
down  to  the  bones,  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard 
(Manutd  0/ Surgkal  Tirahnent,  pt.  iii.  p.  255)  advise  tliat  it  facilitates 
the  operation  to  detach  the  pisiform  bone  and  raise  it  with  the  palmar 
flap  ;   it  can  easily  be  dissected  out  afterwards. 

The  hand  being  now  pronated   and   flexed   at  the  wrist-joiut,   an 


•  If  the  opeiatioii  h^  tlms^  cnmmenccil  from  the  front,  the  Iisiod  need  only  be  turned 
over  once.     If  the  dorHuiu  is  attacke^l  firbt,  the  hand  iinisi  be  turned  twice,  first  to  maka  I 
the  palmar  fifl.p,  and  secondly  to  disarticulate.     (Kambeuf.)  ! 

f  Ttie  tip  of  thi^i  is  nearly  on  a  level  with  the  intercarpal  joint,  being  J  inch  below  axui 
somewhat  in  fnmt  of  the  styloitl  pnicess  of  the  ulnn.  On  a  level  with  I  he  larier  wiU  bi 
found  the  line  of  the  wriftt-Joint.  The  two  furrows  in  front  of  the  wrist  are  both  belon 
the  level  of  this  joint.  The  lower  one  corre«poncla  to  the  upper  edge  of  the  anterior 
annuhir  lijLwroent  atid  the  intercarpal  joint.  If  theaoft  partsare  much  swollen,  oomi>aris€l 
with,  aniJ  measurement*!  taken  from,  the  opposite  wrifit  will  be  helpful. 

I  This  level  is  usually  low  enough.     If  the  parts  on  the  dotisum  lire 
palmar  incision  may  be  made  longer. 
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incisiun,  sli*^litly  convex,   in  niticle  ncross  the  wrist  from  one  styloid 

process  to  the  other.    The  piihiiHr  flat)  being  now  retracted,  the  hand  is 

I  Btrongiy  Hexed  and  the  joint  opened  on  the  outer  side  fu'st ;  the  soft 

]  pails  ill  front  und  hehind  aie  next  severed  witli  a  circular  sweep  (the 

assistant  pulling  Blightly  on  the  hand),  the  remaining  ligaments  divided, 

and  the  hand  removed.     At  tliis  stage   the   extensor  tendons  must  he 

cut  boldly  and  cleanly^  otherwise  they  will  be  ragged.     If  the  articular 

cartilages  of  the  radius  «re  diseased,  they  must  be  dealt  with  either  by 

gouging  or,  if  necessary,  by  a  clean  section  above  the  articular  cartilage^ 

a  step  which  will  interfere  with  free  pronation  and  supination  later  on, 

[The  apices  of  the  styloid  processes  shouhl  in  any  case  be  removed^  but 

[the  base  of  that  of  the   radius  should  always   be  left,  if  possible,  to 

[8eem*e  the  action  of  the  supinator  longus.     In  amputating  at  the  wrist- 

Ijoint  care  should  be  taken,  by  keeping  the  point  of  the  knife  towards 

the  carpus,  not  to  open    the    radio-uhiar  joint,  so  that  there  be  no 

interference  with  pronation  and  supination. 

The  radial,  ulnar,  the  two  interosseous,  and  the  super ficialis  vote 

{arteries  will  probably  need  securing.     Any  sinuses  present  are  now 

Lacraped  out  witli  sharp  spoons,  and  the  tendons  trimmed*     From  the 

[facility  with  which  these  last  slip  up  into  their  sheaths,  antiseptic 

precautions  should  be  cai*efully  taken. 

Amoth6r  Method. — This  cooaist*  in  nmrkmg  out  the  palmar  flap  (but  not  dissecting 
it  up),  opening  the  joint  by  a  drjreal  iBcision  m  above  given,  auil  then  cutting  the  palmar 
flAp  by  transfixion,  the  knife  iM^iiig  passed  behind  the  bones. 
Aa  in  ihiH  method  it  ia  ditBcalt  to  avoid  hitching  the  knife  Fic^.  51. 

I  on  the  piiiiforra  and  nociforni  bones,  and  to  obviate  a  jagged 
ladge  to  the  palmar  iilap,  aod  as  the  flexor  tendons,  being 
elAzed,  are  pulled  oat  by  the  knife  instead  of  being  cut 
'  cleanlj,  I  do  not  recommend  it. 

2»  Amputation  by  Kqual  Antero-posterior  Flaps 
(Fig.  11). — The  surgeon  may  be  obliged,  where  the  soft  parta 
arc  scanty^  to  make  uae  of  this  method.  The  objections  to 
it  are  tliat  if  the  tL$aues  are  thin  there  Is  some  risk  that  the 

cicatrix  may  be  a*iherent  to  the  bo  ties,  and  that  these  will  be  but  poorly  covered.    During 
healing  the  drainage  is  lesM  satisfactory. 

5.  Amputation  at  the  Wrlat  by  the  Method  of  Dubreuil*  (Pig.  5i).^Id  a  very 
rare  cases,  e.g.^  where  the  soft  parts  on  the  back  atid  front  of  the  wrist  are  mneh 
ninafed,  perforated  by  sinueeft,  kc,  thiJ*  ingeniou.^  n>etho<l  may  be  made  use  of.  But  the 
DbjecHon  to  it  is  obvious.  Where  the  thutnb  is  Buffieicntiy  healthy  to  afford  soft  parts  for 
t  flap,  it  should  be  saved. 

The  hand  being  pronatec!,  the  surgeon  commences,  at  a  point  at  the  junction  of  the 
outer  with  the  uiitldle  third  of  the  l>ack  of  the  forearm,  a  little  below  the  level  of  the 
wriAt*joint,a  cunvex  incision,  which  reaches  at  its  aummtt  the  middle  of  the  dorsal  surface 
of  the  thumb,  and  terminates  in  fronts  just  below  the  palmar  aspect  of  the  wrist>  at  the 
auction  of  the  outer  with  the  middle  thirds  of  the  forearm.  The  flap,  consisting  of  skin 
od  faaciaj, having  been  niiftctl,  the  two  emb  of  its  ba^e  are  joined  by  an  inciaion  at  a  right 
tjgle  to  the  long  axis  of  the  forearm.  Finally^  diiiarticulation  is  performed,  beginning  at 
he  rafiial  side.  If  ne<Aiful,  the  flap  may  be  taken  from  the  hyptithenar  eminence,  by 
eversiug  the  ineis>ions. 

4,  Circular  Amputation  at  the  Wrlat. — This  method  is  only  suited  to  patient* 
rith  thin,  lax  skin,  and  even  in  them  it  is  often  difficult  to  raise  the  skin  quickly  and 
rneatly.  for  it  ia  here  adherent  to  some  of  theatijacent  parta,  as  at  the  base  of  the  hyix»thenar 


"f  ie  Chirurffie,  par 
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eminence.  Moreover,  cutting  throuf^h  such  a  thin,  lax  skin  may  be  followed  bjslongfaingf 
especially  if  its  vitality  is  impaired  by  sinuses,  kc. 

The  hand  being  supported  by  an  assiBtant,  the  surgeon  draws  up  the  skin  of  the 
forearm,  and  makes  hiH  first  circular  incision  through  the  skin  on  a  level  with  the  carpo- 
metacarpal joints  of  the  little  finger  and  thumb,  encroaching  thus  upon  the  thenar  and 
hypothenar  eminences,  two  inches  below  the  styloiil  processes.  The  skin  being  retracted 
by  freeing  the  soft  ;>art8  with  light  touches  of  the  knife,  another  circular  sweep  is  made 
just  above  the  level  of  the  pisiform  bone,  so  as  to  sever  cleanly  the  numerous  tendons, 
together  with  the  vesHcls  and  nerves.  The  joint  is  then  opened,  and  the  styloid  processes 
removed. 

5.  Amputation  at  the  Wriat  by  a  Lonff  Dorsal  Flap. — This  method  on  Mr.  Teale's 
principle  is  not  to  be  recommended.  If  a  skin-flap  alone  be  taken,  its  poor  vitality, 
especially  if  lowered  by  injury  or  sinuses,  will  probably  end  in  sloughing  ;  if  the  tendons 
be  taken  up  as  well,  but  little  additional  vascularity  is  gained,  while  the  flap  tends  to  be 
somewhat  ragged.  If  this  method  has  to  be  employed,  the  convexity  of  the  flap  should 
lie  over  the  centre  of  the  metacarpals. 


LIGATURE    OF   THE  BADIAIj   ABTEBY   OJSf   THE   BACK    OF 
THE  WBIST*  (Figs.  7  and  52). 

Guide. — A  line  drawn  from  a  point  just  internal  to  the  apex  of  the 
styloid  process  to  the  hack  of  the  first  interosseous  space. 

Relations  : — 

In  Front. 

Skin,  fasciae  ;  hranches  of  superficial  radial 
vein,  and  of  radial  and  musculo-cutaneous 
nerves;  fibro-fatty  tissue  heneath  deep 
fascia. 

Three  extensor  tendons  of  the  thumb. 

Radial  artery 
on  back  of  wrist. 

Outside.  Behind.  Inside 

V.  comes.       Styloid  process  ;  external  lateral  ligament ;       V.  comes 
scaphoid,  trapezium  ;  carpal  ligaments. 

Indications. — Few  ;  usually  wounds,  e.g.,  by  the  slipping  of  a  chisel 
by  breaking  crockery,  &c.  In  such  cases  both  ends  t  would,  of  course 
be  secured,  and  the  surgeon  would  examine  as  to  injury  of  any  of  th 
extensor  tendons  (p.  44). 

Operation. — The  limb  should  rest  upon  its  ulnar  margin,  steadied  b 
an  assistant,  who  with  one  hand  holds  the  fingers,  and  with  the  othe 
so  moves  the  thumb  as  to  make  the  tendons  project.  In  the  livin 
subject  these  should  be  thrown  into  action,  and  their  position  and  the 


•  The  so-called  "tabaticrc  anatomique,"  a  triangular  space  bounded  extemaUy  by  tl 
extensor  ossis  metacar[)i  and  extensor  primi  intorno<lii,  internally  by  the  extensor  secaiii 
intemodii ;  its  apex  is  forme<l  by  the  meeting  of  these  tendons,  and  its  base  by  the  low- 
edge  of  the  posterior  annuLar  ligament  or  base  of  the  radius. 

f  It  may  l>e  difficult  to  find  the  distal  end  of  the  artery,  owing  to  its  tendency 
retract  (Butcher,  Ojfcratirc  Surgery^  p.  407). 
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of  the  radial  vein  defined  before  the  operation.  The  incision,  1J-2 
inches  long,  maybe  in  the  above  line  or  parallel  with  the  tendons.  In 
either  case  it  should  be  over  the  lower  part  of  the  vessel,  just  before  it 
dips  between  the  heads  of  the  first  dorsal  interosseous  into  the  palm. 
It  should  be  made  lij^htly,  so  as  not  to  damage  the  radial  vein  or, 
deeper  down,  the  tendons.  Tlie  radial  vein  having  been  drawn  aside 
with  a  blunt  hook,  aitd  the  deep  fascia  carefully  opened,  the  tendons 
are  drawn  aside  as  needed  and  the  artery  separated  from  its  veins. 
The  ligature  may  be  passed  from  eitlier  side.  The  artery  lies  deeper 
than    would   be   expected,  usually  covered   by  fatty   tissue.     It   will 

FiQ.  5a. 


Anfttomy  of  radial  art^rj  on  the  back  of  the  wrist.  (HeatbO  i^  Sxtenaor  twr-THf! 
intemodii.  2^  Extensor  osais  metacftrpi,  3,  Extendor  carpi  radfalls  brevfor. 
4,  EiteDSor  primi  intemodii.    5,  Extensor  carpi  radialift  longior.    6,  Rac^ial  vessels. 

usually  be  tied  between  the  bases  of  the  firat  two  metacarpals  and  to 
the  radial  side  of  the  extensor  secundi  intemodii.  If  the  parts  need 
relaxing,  tlie  hand  should  be  hyperextended.  All  injury  to  the  closely 
contiguous  tendon-sheaths  or  joints  must  be  avoided  ;  and,  for  the 
same  reason,  union  of  the  wound  without  suppuralioii  is  particularly 
indicated  here. 

In  the  following  case  aseptic  surgery  and  the  tying  of  diseased  arteries 
with  sterilised  silk,  and  not  too  tigiitly,  answered  well : — 

M.  A.  S.,  set  60,  was  sent  to  mCj  November,  1899,  by  Dr.  Verrall,  of  the  Old  Kent 
with  an  aneurysm  of  the  right  radial  artery.      Patient,  old   for  her  years,  was 
Jed  on  for  cataract  at  46.    Superficial  arteriei  tortuoiw  and  hard.    No  evidenoe  of 
heart  disease.     An  iineuryi*m  the  sim  '^'  »'t  on  the  oattir  and  dorw^ 

the  right  radios,  just  where  the  si  oeeia  join,  and  cxtenr* 

**  tabati&re  axiatomigue,'^  had  b^  At  first  of  the 
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had  gradnallj  increased  till  a  month  before,  when  it  became  rapidly  larger.  NoTember  17  : 
The  radial  was  tied  just  aboye  the  Bwelling,  and  again  where  the  artery  dipH  between 
the  heads  of  the  abductor  indicia.  Sterilised  silk  was  used,  and  the  Tcins  were  included 
in  the  first  ligature.  Specks  of  atheroma  were  seen  in  the  radial  artery  when  exposed 
aboye.  The  aneurysm  was  then  incised  and  a  good  deal  of  pink  laminated  clot  turned 
out.  The  wound  ran  an  aseptic  course  ;  the  aneurysm  shrank  and  disappeared,  the  only 
trouble  being  some  dermatitis  caused  by  the  iodoform  gauze  on  a  rery  aged  skin. 


CHAPTER  III. 
OPERATIONS  ON  THE  FOREARM. 

LIQATUBE  OF  RAT>TATi  IN  THE  FOBEABM  (Figs.  53,  54). 

In  the  upper  two-thirds  the  ailery  is  sub-muscular ;  in  the  lower  third 
it  is  sub-fascial. 

Line. — From  the  centre  of  the  bend  of  the  elbow  (where  the  artery 
is  given  off  opposite  to  the  neck  of  the  radius)  to  a  point  just  internal  to 
the  styloid  process  of  the  radius. 

Guide. — The  above  line,  and  the  inner  aspect  of  the  supinator 
longus. 

Relations: —  In  Front. 

Skin,  fascifiB,  viz.,  superficial,  deep,  and 
another  layer,  varying  in  distinctness, 
which  ties  the  radial  to  the  supinator 
longus  and  pronator  radii  teres. 

Branches  of  the  musculo-cutaneous  nerve, 
especially  below. 

Superficialis  volse  below. 

Transverse  branches  of  venae  comites. 

Supinator  longus  overlapping. 

Outside.  Inside. 

Supinator  longus.  Pronator  radii  teres. 

Radial  nerve  (middle  third).  Flexor  carpi  radialis. 

Vein.  Vein. 

Radial  artery 
in  forearm. 

Behind. 

Biceps. 

Supinator  brevis. 

Pronator  radii  teres. 

Flexor  sublimis  digitorum. 

Flexor  longus  pollicis. 

Pronator  quadratus. 

Radius. 
Indioations. 

(i)  Wounds;  stabs;  cuts  with  glass,  &c.  (2)  Traumatic  aneurysm. 
In  these  cases,  the  limb  having  been  rendered  evascular  by  an  Esmarch*s 
bandage,  the  surgeon  opens  the  swelling,  turns  out  the  clot,  and 
ligatures  the  artery  above  and  below.     If  he  prefei-s  it,  he  may  snip 
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To  the  left  are  Bhown  the  incwions  for  the  li{?ature  of 
the  brachial  in  front  of  the  elbow,  ntid  uf  the  radial  and 
iilimr  ill  the  forearm  and  t>n  the  front  of  the  wrist  (Heath,) 
To  thti  right  is  seen  the  deep  dissection  of  each  incision. 
A.  Ligature  of  the  iinliftl  on  the  front  of  the  wrist. 
Through  the  opening  in  the  det'p  fascia  the  art«ry  is  seen 
with  lis  venae  comites.     Neither  of  the  adjacent  tendons' 
has  been  expoaed. 
B.  Ligature  of  the  radial  in  the  forearm.    The  aupinator  longus  has  been  drawn  aside. 
The  radial  ve?ssel»  are  Ijing  here  on  the  insert itm  uf  the  pronator  nulii  teres.    The  radial 
nerve  i»  indicated  in  shadow,  lying  externid  to  the  vessels  and  on  a  rather  deeper  plane. 

D.  Ligature  of  the  ulnar  on  the  front  of  the  wrist.  The  proems  of  deep  fascia  given 
off  from  the  6exor  carpi  ulnaris  has  been  opened  and  drawn  aside,  expoeing  the  ulnar 
resseJs,  with  the  nerve  lying  internal  to  them. 

E«  Ligature  of  the  ulnar  in  the  forearm.  The  fiexor  carpi  nlnariB  IntemaLlj,  and  tht 
flexor  subliniis  externally,  have  been  drawn  aside.  1  hn  ulnar  vessels,  nerve,  and  part  of 
the  flexor  prof  tindua  are  seen  at  the  bottom  of  the  wound. 

P.  The  brachial  artery,  with  its  venre  coxites,  ia  seen  to  the  left,  the  median  nerve  ta 
th6  right.  All  these  are  represented  as  somewhat  too  large.  .Some  fibres  of  the  pronatoi 
radii  tere^  are  Pbown  in  the  lower  angle  of  the  wound ;  a  few  of  the  brachialis  antictM 
are  seen  more  deeply. 


J 
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out  the  swelling  nxiA  twist  both  ends  of  the  artery.     The  first  method 
is,  on  the  whole,  the  most  genemlly  applicable.     (3)  Punctured  wounds 
I  of  palmar  arch.     Ligature  of  the  radial  aa<l  ulnar  is  preferred  by  some, 
'  but  I  would  refer  my  readere  to  the  remarks  at  p<  36. 

A.  Ligature  in  the  Lower  Third  of  the  Forearm  (Ficjs. 
53.  54).— The  forearm  having  been  completely  snpinated  and  the 
,  wrist  extended  at  first,  the  surgeon,  seated  comfortabl}*,  makes  an 
incision,  2  inches  long,  mid- 
way between  the  tendons  of  the 
supinator  lonfTus  and  flexor  carpi 
radiaJis,  or  (if  there  be  much 
Bwelling)  exactly  in  the  line  of 
the  artery,  going  lightly*  through 
the  skin  and  subcutaneous  tissue. 
A  large  branch  of  the  radial 
vein,  which  is  usnally  niet  with 
subcutaneous  and  just  under  the 
incision,  js  now  drawn  aside  or 
divided  between  two  ligatures. 
The  deep  fascia,  here  very  thin, 
is  slit  up  on  a  director,  and 
the  wrist  now  flexed  to  relax 
the  parts.  The  artery  being 
separated  from  the  venee  comites,t 
the  needle  may  be  passed  in 
either  direction.  Damage  to  any 
of  the  tendon-sheaths  should  be 
most  carefully  avoided. 

h.  Ligatiire   in  the  Mid' 

die  Third  of  the  Forearm. 

GuiPE.  —  Line   of   artery   (p. 

85). 

Relations  (p.  85), —  The  nerve 
is  now  on  the  outer  side  of  the 
artery,  but  not  very  close  to  it. 

The  steps  are  very  much  as 
above,  but  tlie  artery  is  lying 
deeper.  The  radial  vein,  if  pre- 
sent,   must    again    be   avoided. 


Determination  of  the  eeotra  of  the  bend  of 
the  elbow.  The  left  index  is  plncti*!  upon  the 
epicondyle,  the  right  upon  the  epitrochlea, 
while  the  right  thumb  oocupin^  the  centre  of 
the  fold  of  the  elbow,  to  the  inner  side  of  the 
bic>e|ii  tendon  which  projects  beneath  the  soft 
parta.  The  line  of  the  rudial  artery  has  been 
t  raced  in  i  Is  1  n  terra  use  u  Ifir  f  u  now .  ( Farabeuf .  J 


The    incision    over   the    middle 

third  of  the  artery  should  be  2  J  inches  long,  and  the  parts  well  relaxed 

when   the  deep  fascia  is  opened  ;    the  inner  aspect  uf  the   supinator 

longus  is  next  defined,  and  this  muscle  drawn  well  outwards.     The 

layer  of  fascia  which  unites  the  artery  to  the  supinator  and  pronator 

must  now  be   opened.     The  needle  should  be  passed  from  without 

inwards. 

•  80  as  10  avoid  the  mdiftl  vein,  which  always,  and  the  superflcialia  vote,  which  some- 
timeSr  lie  superficial  here,  the  one  over  and  the  other  juBt  under  the  deep  fascia,  which  it 
very  thiD.  On  the  dead  subject^  capecially,  it  is  easy  for  the  student  to  get  down  to  or 
below  the  artery  with  his  first  incision. 

t  These,  owing  to  the  free  collateral  venous  currents,  may  be  tied  in  if  it  is  found 
irery  difficult  to  separate  tbem  from  the  artery. 
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C.  Ligature  in  the  Upper  Third  of  the  Forearm  (Figs. 

53»  54). 

Guide. — Line  of  artery,  and  inner  aspect  of  supinator  longas. 

Relations  (p.  85). — The  nerve  is  on  the  outer  side,  but  well  removed 
from  the  artery.  The  vessel  itself  lies  somewhat  obliquely  as  it 
passes  from  the  middle  of  the  elbow-triangle  to  the  outer  side  of 
the  forearm. 

In  a  muscular  arm  it  is  very  easy  to  get  into  difficulties  by  not 
hitting  off  the  right  intermuscular  septum,  and  thus  getting  too  near 
the  middle  line  of  the  forearm,  unless  the  line  of  the  artery  is  remem- 
bered. An  incision,  at  least  2^  inches  long,  is  made  over  the  upper 
third  of  the  artery,  in  the  above  line.  Any  branches  of  the  radial  vein 
are  drawn  out  of  the  way,  or  secured  with  fine  sterilised  silk  ligatures. 
The  deep  fascia  is  slit  up  to  the  full  extent  of  the  wound,  along  a  white 
line  which  marks  the  interval  between  the  supinator  longus  and  pro- 
nator radii  teres.  These  muscles  may  be  known  by  the  direction  of  their 
respective  fibres  (Fig.  53,  u),  the  former  going  straight  down  along  the 
radius,  and  the  latter  obliquely  downwards  and  outwards  to  the  centre 
of  this  bone.  The  muscles  having  been  relaxed  by  bending  the  elbow- 
and  wrist-joints,  and  the  cellular  interval  between  them  opened  cleanly 
with  a  knife,  they  are  drawn  aside  with  blunt  hooks,  and  the  pulsa- 
tion of  the  vessel  felt  for.  The  venae  comites  having  been  separated, 
the  needle  may  be  passed  from  without  inwards. 

LIQATUBE    OF    ULNAB    ARTEBY   IJSf   THE    FOBEABM 

(t'igs.  53,  54). 

Link. — As  this  artery  takes  a  very  oblique  course  inwards  to  the 
ulnar  border  of  the  forearm  before  it  runs  down  parallel  with  this 
border  to  the  wrist,  the  surface-marking  for  the  lower  two-thirds  of  the 
vessel  will  be  a  line  drawn  from  the  tip  of  the  internal  condyle  to  the 
outer  side  of  the  pisiform  bone. 

GuiDK. — The  above  line  and,  in  the  lower  third,  the  outer  aspect 
of  the  flexor  carpi  ulnaris. 

IIelations  in  Foukarm  : — 

In  Front. 

Skin  ;  superficial  and  deep  fascial. 

Branches  of  internal  cutaneous,  ulnar  cutaneous 

nerve,  and  anterior  ulnar  vein. 
Median  nerve. 
Pronator  radii  teres. 
Flexor  carpi  radialis. 
l^ilmaris  longus. 
Flexor  digitorum  sublimis. 

Outside.  Inside. 

Flexor  digitorum  sublimis.  Flexor  carpi  ulnaris. 

Vein,  Ul»^*^r  nerve. 

Ulnar  artery 
in  forearm. 
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Bkhind. 

Brachialis  antit!us. 

Flexor  profundus  digitorum. 

Indications. — Those  are  the  Baine  us  for  tlie  radiiil,  p.  85. 

Ligature  in  the  Lower  Third  of  the  Forearm  (Fig,  53)*— 

PoBition  of  liund  supiiiated  and  not  too  stroagL}'  dorsiMexod,  to  begin 
with.  All  incision,  coounenciiig  just  above  the  pisiform  bone,  niid 
2  inches  long,  is  nnide,  lightly  nt  firat,  along  the  outer  border  of  the 
flexor  carpi  ulnaris,  the  superficial  veins  avoided,  and  the  deep  fascia 
opened.  This  varies  :  sometimes  it  is  extremely  thin  ;  at  others  a 
secood  process  is  present^  given  off  from  the  Hexor  carpi  ulnaris,  and 
tying  the  uhiar  vessels  and  nerve  to  tlie  flexors  of  the  lingers*  The 
wrist  is  tlien  flexed,  the  flexor  carpi  ulnaris  drawn  gently  inwards,  the 
veins  separated  from  the  artery  if  possible,  and  the  ligature  passed  from 
within  outwards  away  from  the  nerve*  Care  is  to  be  taken  to  avoid 
opening  the  slicaths  of  t!ie  tendons. 

Ligature  in  the  Middle  Third*  of  the  Forearm  (Fig.  53).— 

The  position  of  the  limb  being  as  before,  an  incision,  quite  3  inches 
long  in  a  muscular  tirm,  is  made  in  the  above  given  line  of  the  artery 
over  its  mifbile  third.  Any  superficial  veins  having  l^een  drawn  aside 
or  secured  with  double  ligatures,  and  tlie  wound  wiped  dr\\  a  white 
line,}  which  indicates  the  intermuscular  septum  between  the  flexor 
carpi  uliu^ris  and  the  flexor  sublimis,  is  looked  for*  If  the  incision  is 
not  directly  over  this,  the  edges  of  tlie  superficial  wound  may  be  care- 
fully cleared  a  little  to  one  side  or  the  other  till  the  septum  is  found, 
or,  with  the  finger-tip,  the  sulcus  between  the  above  muscles  may  be 
sought  for.  The  deep  fascia  having  been  slit  up  to  the  full  length  of 
the  wound  on  a  director,  a  muscular  branch  wdiich  will  serve  as  a  guide 
to  the  iirtery  will  often  be  found  couiing  up  in  the  intermuscular  space. 
The  cellular  tissue  here  haviug  been  carefully  torn  through,  the  muscles 
are  relaxed  by  bending  the  wrist  and  elbow ;  retractors  are  now  intro- 
duced well  into  the  wound,  tliis  wiped  dry,  and  the  artery  looked  for. 
Tlie  nerve,  which  lies  to  the  inner  side,  and  joins  the  artery  at  the 
junction  of  the  middle  and  upper  thirds  of  the  forearm,  may  be  seen 
first.  The  artei'v  being  cleaned,  and  the  venie  comitea  separated  from 
it  if  possible  (footnote,  p.  87),  the  ligature  is  passed  IVom  within 
outwards. 

This  is  the  only  ligature  in  the  foreann  which  yviil  give  trouble  in 
the  dead  subject,  owing  to  the  depth  of  the  vessel,  and,  sometimes,  the 
difficulty  of  hitting  off  t!ie  intermuscular  septum.  Being  frequently 
set  as  an  examination -test,  the  operation  should  be  carefully  studied  by 
those  at  work  on  the  dead  body. 

Bimculties  and  Mistakes. 

I.  Depth  of  the  vessel  in  a  well- developed  limb.  2.  Making  the 
incision  too  short,  or  too  much  to  the  inner  or  the  outer  side,  and 

♦  The  flrtery  is  oaly  ligatured  in  \U  upper  thinl  lor  woumls  ;  it  is  necessary  io 
ictnetnber  the  coarse  of  the*  vesacl — oblique  from  without  iuwunlB — uiid  to  divide 
ily  the  dU[KiracitiI  flexore  which  lie  over  it^ 

t  Thi*^  hnc  mny  be  wAuting.  It  is  often  l»at  little  marked,  and  oocftslcmBUy  fatty,  iti 
the  iKxiies  of  the  ^-^"-^ 
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thus  finding  a  wrong  septum,  e.g.,  one  between  the  flexor  carpi  olnaris 
and  the  flexor  profundus,  or  that  between  the  flexor  sublimis  and  the 
palmaris  longus. 

Aids. 

I.  Keeping  carefully  to  the  above-given  line.  2.  Hitting  off  the 
right  intermuscular  septum  and  corresponding  sulcus.  3.  Finding  a 
muscular  branch,  and  using  it  as  a  guide  to  the  artery. 

If  a  wrong  space  is  much  opened  up  in  the  living  subject,  the  con- 
tiguous muscles  should  be  brought  together  with  sterilised  silk  sutures 
cut  short,  due  drainage  being  provided,  if  needful. 
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Indioations. — (i)  New  growths,  especially  myeloid ;  (2)  Tubercular 
osteitis,  e.g,y  of  the  lower  end  of  the  radius,  caseating,  and  resisting 
erasion.  It  is  only  in  the  last  class  of  cases  that  any  special  difficulty 
will  occur,  and  it  is  to  these,  accordingly,  that  the  following  account 
applies. 

Operation  for  Removal  of  the  RadiuB.— This  is  the  bone  of 
the  forearm  in  which  myeloid  sarcomata  usually  originate.  The  follow- 
ing is  taken  from  a  most  successful  case  by  Mr.  H.  Morris  (Clin.  Soc. 
Trans. f  vol.  x.  p.  138),  in  wliich  he  removed  the  radius  and  ulna  exten- 
sively, for  a  myeloid  growth  originating  in  the  former,  and  firmly 
attaching  the  ulna  to  it. 

Ksnmrch's  iMindagc  havinp  been  a])pliecl,  a  long  incision  was  made  over  the  outer  side 
of  the  ratlins,  from  the  styloid  process  to  the  upper  third.  The  radial  nerve  waa  used  as 
a  f^iidc  to  the  interval  Iwtween  the  supinator  longus  and  extensor  caqw  radialis  longior, 
Mr.  Morris  having  found  on  the  dea<l  subject  that  he  could  most  readily  separate  the  soft 
structures  from  the  fnmt  and  back  of  the  radius  by  going  between  those  muscles,  and 
keeping  the  supinator  to  the  fore  part  of  the  incision.  The  supinator  longus  and  pronator 
teres  at  their  insertions  having  lx?en  detached  from  the  radius,  the  bone,  when  freed  of 
its  muscles  in  front  and  behind,  was  sawn  through  at  the  lower  e<lge  of  the  supinator 
brevis.  A  second  longitudinal  incision  of  less  extent  than  the  first  was  made  along  the 
inner  side  of  the  ulna  from  the  wrist -joint  upwards,  and  through  it  the  rest  of  the  soft 
parts  Beparate<l  from  the  tumour  and  ulna.  This  bone  was  sawn  between  3  and  4  inches 
above  the  >\Tist,  and  the  lower  ends  of  l^oth  bones  disarticulateil  by  opening  the  wrist- 
joint  on  the  inner  side.  The  entire  tumour,  with  the  ulna  and  ]>ronator  quadratus,  was 
then  remove<l  en  maxne.  The  anterior  intenwseous  artery  was  divide*!  just  above  the 
pronator  qua<lratu8,  but  no  other  large  brancln's  were  injuretl.  As  soon  as  a  light  leather 
splint  was  moulded  on  to  the  forearm  and  wrist  the  usefulness  of  the  hand  steadily 
increased.  P'our  years  later  Mr.  Morris  brought  the  patient  before  the  Clinical  Society 
{Tram.,  vol.  xiii.  p.  155,  pi.  vi.).  There  was  no  recurrence.  By  the  aid  of  a  leather  splint 
the  patient  wa.s  able  to  nui*se,  dreas,  carry,  and  wash  and  care  for  her  children,  do  her 
household  work,  and  wash  the  house-linen.  She  could  also  stitch  and  darn,  and  pick  up 
a  pin.  Latterly,  since  contraction  had  taken  place,  she  could  hold  her  hand  out  straight 
without  any  support.* 

In  1896  a  girl  of  13  came  under  my  care  with  tubercular  osteitis  of  the  lower  end  of 
the  right  radius,  with  two  sinuses  on  the  outer  and  dorsal  aspect  of  the  bone,  the  result 

•  After  these  operations,  as  in  any  in  which  the  flexors  and  extensors  of  the  fingers 
must,  of  necessity,  be  meddled  with,  passive  movement  of  the  fingera  should  be  com- 
menced very  early  and  energetically  persevered  with. 
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of  previous  oiX'fations*  Amfjulaticm  of  the  forearm  Xmd  been  fidvised  at  a  provincial 
hospitah  The  extensor  comraunis  wa»  the  seat  of  a  ganglion,  which  oe  removal  proved 
to  be  also  ttibereular.  The  epilrochlear  gkud  was  also  involved.  Ajj  repeated  orasion 
failed  to  bring  about  a  cure,  I  removed  the  lov^rer  end  of  the  radiua.  Wbcn  the  patient 
was  seen,  in  March,  1S99,  the  hand  was  displaced  outwards  and  weaktr  than  its  fellow, 
but  otherw'ise  as  u^^fuL  Healing  wa^  everywhere  sound.  The  Tnovements  of  the  fingers 
were  excellent.    }io  apjiaratus  was  required. 

Operation  for  Bemoval  of  the  Ulna*— In  the  very  mneli  rarer 
ises  of  lyyeloid  in ni ours  siuiiiging  froui  the  uhm,  the  following  may 
be  the  course  udopied.    The  account  iw  taken  from  a  paper  by  Mr.  Luoas 
(Clin*  Soc.  Trans.,  voL  x,  p.  135). 

A  longitudinal  incision*  about  4  inches  long^  expoeetl  the  tumour  between  the  flexor 
and  extensor  carpi  ulnaris.  lu  making  this  the  dorsal  branch  of  the  ulnar  nerve  was 
divided.  The  soft  purts  having  t)een  next  retracted,  the  bone  was  exposed  al>ove  the 
level  of  the  taraouiT  and  sawn  through.  The  piece  connected  with  the  tumour  woh  next 
drawn  out  of  the  wound,  while  the  interosseona  membrane  wa.-*  dividod,  and  the  extensor 
indieis  on  the  posterior,  and  the  pronator  quadratus  on  the  anterior,  scftaratetl  from  the 
tumour.  The  removtil  was  coTupleted  by  dividing  the  ligaments  of  the  lower  radio-ulnar 
joint,  the  attachment  of  the  triangular  tibro-cartilage  to  the  ulna,  and  the  internal 
lateral  ligament.  The  patient  left  the  hospital  in  Ave  we^ks,  the  residting  uaefulnesa 
being  excellent, 

Mr.  Glutton  has  reported  tliree  instructive  cases  of  endosteal 
sarcoma  of  the  radius  (Clin.  Soc,  Trans.,  voL  xxvii.  p.  86"*^)*  Two 
of  the  cases  sflected  the  lower  end  of  the  bone.  In  one  not  only  the 
lower  end  of  the  radius  (the  diseased  bone),  but  that  of  the  ulna  also 
was  removed, t  **so  that  the  hand  might  be  left  in  a  straight  line  with 
the  forearm/*  The  result  of  this  step  was  that,  wliile  the  limb  was 
useful  in  the  patient's  occupation  —  that  of  a  painter  —  as  long  as 
he  wore  a  leather  gauntlet,  without  this  aid  he  could  do  nothing.! 
Examination  of  the  specimen  showed  that  the  ulna  was  quite  free*  A 
point  of  especial  interest  in  this  case  is  the  fact  that  on  examination  of 
the  sawn  section  of  the  radius  a  small  nodule  of  growth  was  seen  still  left 
in  the  medullary  can^L  This  was  scraped  and  gouged  away.  In  the 
second  case,  also  of  the  lower  end  of  the  radius,  aiuputatiou  was  per- 
formed, as  the  growth  was  thought  to  be  parosteal  or  periosteal. 
Examination  of  the  specimen  showed  that  it  was  endosteal,  and 
Mr.  Glutton  allowed  that  a  free  incision  might  have  shown  that  resec- 
tion and  saving  the  hand  were  possible.  The  third  was  a  myeloid 
growth  of  the  upper  end,  head  and  neck,  of  the  radius.  This  was 
successfully  removed  by  an  incision  on  the  outer  side  over  the  most 
prominent  part  of  the  tumour,  **  tlie  radius  being  divided  an  inch 
below  the  growth.**  This  patient  died,  eighteen  months  later,  of  reual 
disease  present  before  the  operation.     No  recurrence  took  place  in 

t*  An  abstract  will  be  found  in  the  lan^t'tf  Feb,  3,  1894^  P-  270. 
I    t  I  would  most  strongly  dlssmwle  my  reaflora  from  taking  this  step.     Only  the  bone 
Pleeted  should  be  removed.     Lateral  displacement  of  the  Land  will  follow,  but  it  will 
not  l>c  a  flail,  and,  as  contraction  tAkm  place,  the  hand  will  rapidly  gain  strength,  and  no 
apparatos,  re^piiring  frequent  renewal^  will  be  needed. 
t  Two  years  after  the  operation  *'the  ^strength  of  the  band  was  steadily  increasing/' 
bat  nothing  is  said  of  the  amoant  of  Rupi)ot't  ret|uired. 
I .JL L 
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any  of  the  three  cases.  Slowness  of  growth  and  regnlarity  of  expan- 
sion of  the  bone  seem  to  he  the  mofitimportnnt  guides  in  the  dingnosts 
of  endosteal  from  periosteal  sarcomata,  and  \n  the  choice  between 
such  steps  as  resectiou  or  erasion  and  anipntation.  Crackling  and 
pulsation  are  also  very  vahmhle,  if  present.  Bkiagraphj  will  also 
help*  The  first  two  were  absent  in  all  Mr*  Glutton's  eases^  and  it  is 
noteworthy  that,  while  the  growth  which  involved  ihe  upper  end  of  the 
radius  appeared  to  be  exceedingly  hard  and  resistent,  as  if  entirely 
bony,  it  turned  ont  to  he  st^ft,  ainiust  diffluent.  A  free  exploi*atory 
incision  is  the  only  rtdiahle  guide,*  as  it  is  certain  tliat  the  malignancy 
of  endosteal  sarcomata  varies  within  wide  limits,  sume  grownig  slowly 
and  evenly  inside  the  hone,  others  perforating  it  in  one  or  more  places. 
On  this  puiut  my  readers  should  refer  to  the  case  of  giant  cell  sarcoma 
of  the  head  of  the  humerus  referred  to  at  p.  200.  In  such  eases,  after 
resection,  the  patient  should  be  watched  rmefidly  luid  for  several  years. 
Further  remnrks  nn  the  treatment  of  myeloid  growths  will  he  found 
in  the  Surgery  of  the  Lower  Extremity,  when  those  affecting  the  head  of 
the  tibia  are  considered  (r/.r.). 

Excision  of  tlia  Radius  and  Ulna  in  Military  Surgery, — 

By  this  is  meant  delibt^'ate  removal  td  portions  of  these  bones 
damaged  by  gunshot  or  other  injuries,  not  the  mere  picking  away 
of  spicules  and  fragments, 

Dr,  Otiaf  divider  the  CMses  into  the  three  ]?muj»  of  primary*  intermediary  (l>elore  the 
t  hirtieth  dfiy),  and  Mocondary  (after  the  thirtieth  day).  Though  caries  and  attempt  Rt  repair 
were  met  with  in  these  latter  cxi&G»,  there  waa  ao  time  for  itivaginatioa  of  8eqae«lra. 
ThuB  tfjey  were  very  different  from  necroeis  operations^  antl  hence,  in  ^-eat  measure,  the 
high  moiiaUty.  Of  the  primary  lo  per  cent.,  and  of  the  intermediary  19  j»er  cent, 
ended  fatally  ;  the  mortality  of  the  secondary  was  nearly  as  high  ns  that  of  tJie  primary 
exdsions. 

The  coneludiner  observations  of  Dr.  Otis  are  woilhy  of  the  most 
careful  attention  of  military  and  naval  surgeons  : 

^*  Of  thiB  large  number  of  cxciaiooB  in  the  continoity  of  the  foreann  there  is  little  to 
remark  Ba?e  thai,  (n  the  aggregate,  the  mcirlality  at  t^hnt-frnL'tureH  of  the  bones  of  the 
furearm  appears  to  have  been  sensibly  ani^'mentrd  by  (>[»ci"ative  interference,  and  that  I 
have  sought  in  vnin  for  ri  single  instance  in  which  a  formttl  excision  of  a  |>ortion  of  the 
shaft  of  either  radius  or  ulna  hatl  a  really  satisfactory  result  as  reganls  the  functional 
ulilily  of  the  liuib.  The  representations  of  Baudcna  of  hla  Algerian  experience  led  the 
German  sur^ffons  to  pmcttse  the*^e  excisions  in  the  shaft  &  of  long  Ixmes  lo  s^ime  extent 
in  the  Dnrdhh  and  Austrian  cam[»aigns.  with  very  nnsatinfactory  results.  Similar 
operalionis  were  n^ftorle<l  lo  with  eomparative  fret]iiency  during  the  American  war^  and 
the  res'iiltH  pluinly  indicate,  I  think,  that  formal  primary  operations  of  this  nature 
ehnuld  \yc  banished  from  tlie  prneliec  of  military  »iurgery»  It  h  Ijad  enough  to  remove 
adherent  [jrimiiry  8e<picft.ra,  for  our  iniiHeum  alx>undH  in  examples  where  such  Emgmenta 
have  retained  thtMr  vitality  and  maintained  the  continuity  uf  long  bones  :  it  is  worse  to 
deliberatdy  remove  unoffending  healthy  portions  of  the  l>onc.  The  mortality,  greatly 
exceeding    (hat  of    the  cxjMictant  conservatbe  treatment^  the  numerous    conaecutiT© 


•  Involvement  of  the  soft  jmrts,  es[)ecially  when  these  are  com  plicated  and  difiicult  to 
Heal  with^  as  in  the  ease  of  ihonG  around  tlie  heiid  of  the  tibia  lus  connmred  with  those 
wound  the  lower  extremity  of  thn  nidiu!^,  and  extennive  iriiplit'iitiitn  of  l\w  metlulln,  will 
be  the  chief  indications  for  amputation. 

Med,  and  Surg,  Hut.  a/ the  War  u/the  ikhdVum^  pt.  ii.  p.  935  ei  »eq. 


^ 
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limpaUtioiu,  ftnd  the  large  proportion  of  the  hopelessly  deformed  limbs  sufficientlj  oon- 
demu  sach  operations.  I  hare  fouod  nothiDg  id  the  reports  of  the  euigery  of  the  late 
Frftnco-Gemian  war  that  wai^  oot  conformable  to  these  conclusioDs.'* 

Sir  T,  Longmore  (St/item  of  Surgery^  vol.  i.  p.  544)  brings  the 
following  striking  experience  to  bear  on  these  cases ; 

"  1  have  seen  manj  of  these  fracSturea  in  which  primary  resection  of  a  portion  of  the 
entire  shaft  by  a  shot  has  occurred,  and  have  not  met  with  bony  union  in  any  case  where 
the  gap  was  a  full  inch  \u  amount.*' 

QaiLseB  of  these  Besections  doing  lU  or  Failing, 


I    Osteo-myetitis. 

2.  PyfBmia, 

3.  Hectic. 

4.  HaBmorrhage. 

5*  PainfiJ,  iiTitable  cicatrices. 


Non-union.  False  joint  Flail- 
like limb. 

Displacement  of  the  hand  at  the 
wrist. 

Permanent  contraction  of  flexor 
or  extensor  tendons- 


AMPUTATION  OP  THB  POBEABM  (Figs.  53  to  58). 

Practical  Anatomical  Points.  ~  In  this  frequently  performed 
operation  the  following  should  be  kept  in  view : 

(a)  The  two  bones  are  not  fixed,  like  those  in  the  leg,  but  movable. 
This  mobility  may  prevent  their  being  parallel  when  the  knife  is  sent 
across  in  transfixion,  and  thus  lead  to  penetration  of  the  interosseous 
membrane  ;  it  must  also  be  remembered  in  sawing  the  bones.  Lastly, 
on  this  mobility  in  pronation  and  supination  depends  the  usefulness  of 
the  stump,  which  must  therefore  be  left  as  long  as  possible,  the  bones 
being  always,  when  practicable,  sawn  well  below  the  insertion  of  the 
pronator  radii  teres  into  the  middle  of  the  outer  surface  of  the  radius. 
If  the  hones  be  divided  above  the  insertion  of  the  pronator  teres,  the 
radius  will  become  supinated  and  further  rotation  movements  will  be 
lost, 

t^)  In  the  upper  part  of  the  forearm,  both  in  front  and  behind,  are 
fleshy    bellies ;    below,    the    soft    parts    are    increasingly    tendinous. 
Furthermore,  the  anterior  border  of  the  radius  and  the  posterior  of 
the  ulna,  especially  the  latter,  are  largely  subcutaneous, 
^^         BifTarent  Methods. 
^^^^^  I.  Skin  daps,  an tero -posterior 

^^^^^L  or  lateral,  with  circular  divi* 

^^^^^1  sion  of  muscles,  i^c. 

^^^^H  2,  Modihed    circular    method 

^^^^^  with     eqmd     anterior     and 

^^M  posterior  flaps. 

^^M  I,  Amputation  of  the  Forearm  by  Skin  Flaps,  with  Circular  Divi- 

^B      aion  of  Muscles,  A&c,  (Figs,  55,  56,  57)* — While,  in  an  amputation  so 
W  often  called  for,  it  is  well  to  practise  several  methods,  none,  on  the 

I  whole,  answers   so   well  as  this,   for  the   following  reasons :  (a)  By 

I  cutting  one   flap   a  little    longer  than  the  other,   sufficient  skin  can 

I  always  be  obtained   to  give  a  good  stump,      (/?)  Transfixion,  while 

I  quite  unsuited  to  the  lower  third,  owing  to  the  numerous  tendons,  can 

I  only  be  performed  in  the  upper  third  in  moderately  muscular  forearme 

r      


3.  Transfixion  flaps, 

4.  Circular. 

5.  Teale*8. 
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with  tiltimate  satisfaction*     For  in  a  bulky,  fleshy  limb  (as  in  a  ca«e  of 

acciik^iit  ill  a  male  adiiH)  it  is  not  easy  always  to  cut  the  skin  longer  than 
the  muscles  in  briiiginf^  out  the  knife,  and  so  to  prevent  the  tendency  of 
the  fleshy  bellies  to  protrude  while  the  flaps  are  being  united  ;  and  a 
little  later,  these  muscles,  with  large  surfaces  cut  obliquely,  give  rise 

to  a  good  /leal  of  blood-Btained  oozing, 

^^^'  ^5*  which   is   very  likely  to  cause  tension, 

^^^     ^^_^_  suppuration,  and  delay  in  healing. 

^f^K^S^^  J^"!!^    brachial    having    been    secured 

^^,^_iV I     j^^^Ip      ^'i^li   ^>^   Esuiareh's  bandage,   the   arm 

J^^^^ljM^^^^^^      extended  from  the  side,  with  the  forearm 

J^^^^^^^^^^^^^y        pronated  and  the  hand   steadied  by  an 

^W  assistant,  the  surgeon,  standing  outside 

the  limb  on  the  right,  and  inside  it  in 
the  case  of  the  left  side,  places  his  left  index  and  thumb  on  the  borders 
of  the  radius  and  ulna,  at  the  spot  where  he  intends  to  saw  the  bones 
(Fig,  55),  The  point  of  a  narrow-bladed  knife  (about  4  inches  long), 
or  a  small  catlin,  is  then  inserted  just  below  the  index,  carried  along 
the  bone  for  3  inches,  then  cun-ed  suddenly  across,  so  as  to  mark  out 
a  broadly  arched,  not  a  pointed,  flnp  (Fig.  56),  and  finally  carried  up 
along  the  bone  nearest  to  the  surgeon  to  a  point  just  b^low  the 
tliumb. 

This  flap  is  then  dissected  up,  consisting  of  skin  and  fasciae,  and  of 
even   thickness   througlxout.*      The   forearm   is   next   raised  by   the 


Fm.  56. 


assistant  holding  the  hand,  bo  that  its  palmar  aspect  faces  the  surgeon,! 
who  marks  out,  by  a  curved  cut  joining  the  two  horns  of  the  other 
incision,  a  similar  flap  on  the  anterior  surface,  but  one  only  about 
2  inches  in  length.  This  flap  having  been  raised  and  both  retracted,  the 
soft  parts  are  divided  with  a  circular  sweep  close  to  the  base  of  the 
flaps,  this  being  repeated  once  or  twice  till  the  bones  are  quite  exposed. 
The  knife  is  then  passed,  with  due  care  of  the  severed  arteries,  between 


•  The  under  aiirface  of  a  ao-called  skin  iap  should  always,  when  p<M8ible,  show  a  few 
muficular  Obrea  ;  thm  shows  that  the  deep  fascia  is  present,  in  which  the  vessela  run  down 
to  send  up  branches  to  supply  the  skin. 

t  Care  must  bu  taken  to  keep  the  bones  p&mllel,  now,  and  throughout  the  operation. 
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tlie  bones,  so  as  to  divide  the  interosseous  membrane,  and  the  peri- 
osteum next  €iit  circnlarly  where  the  saw  is  to  pass*  The  bones  are 
then  sawn  through,  with  the  fullivwing  precantions: — The  heel  of  the 
saw  having  been  placed  on  the  bones,  it  is  drawn  lightly,  but  finxily, 
towards  the  operator  two  or  tliree  times,  so  as  to  make  a  groove.  With 
a  series  of  light  sweeps,  in  which  the  whole  length  of  the  saw  is  used, 
the  two  bones  are  then  cut  through  together,*  the  limb  being  kept 

Fio.  57. 


(Fsnibetif.) 


supinated  during  the  use  of  the  saw,  so  as  to  keep  the  bones  as 
parallel  as  possible. 

The  assistant  in  charge  of  the  lower  part  of  the  limb  must  be  most 
careful  to  hold  it  steady  :  if  he  depress  at  all,  the  bones  will  certainly 
splinter  when  half  sawn  thiough  ;  if,  on  the  other  hand,  he  raise  the 
pails,  the  saw  will  be  locked* 

Any  tendons  requiring  it  are  then  trimmed,  nerves  cut  short  and 
square,  and  the  vessels  ligatured  or  twisted.  These  are  usually  four — 
viz,,  the  radial,  under  cover  of  the  supinator  longus,  close  to  its  bone; 
the  ulnar,  covered  by  the  flexor  carpi  ulnaris,  on  the  front  of  the  ulna. 

•  Some  adrit»e  that  the  more  movable  melius  should  1^  divided  before  the  section  of  the 
alntt  U  completed.  If  the  saw  ifi  uaed  lightly  and  swiftly,  both  bones  will  be  sawn 
•tmultaueuuaiy.  The  student  lusnallj  commits  the.se  faults  in  tht:  use  of  the  saw<— be 
bean  too  heavily  on  it,  thus  locking  it  or  fracturing  the  bune,  and  he  makes  but  fthort 
9weepfit  usiiig  Ij^lf  o£  the  initrutnent  only. 
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Tlieir  respective  nerves  are  good  i^uides  to  the  fit*teriei,  save  quite  low 
down,  when  the  radial  has  ^one  to  the  back  of  the  limb.  The  anterior 
interosseous  is  found  on  the  front  of  the  interosseous  membi*ane«  and 
the  posterior  interosseous  between  the  deep  and  superhcial  extensors. 

If  the  siiri^eon  prefer  it,  instead  of  haring  the  forearm  raised  so  as  to 
face  him  (Fig.  57)  while  he  shapes  the  flap  irom  the  anterior  or  Hexor 
surface,  he  will  tell  the  Assistant  to  couipletely  supinate  the  foreanOi 
and  proceed  tu  uiuke  the  Hup  with  the  limb  in  this  pusition. 

If,  owing  to  tlie  condition  of  the  soft  parts,  lateral  flaps  are  pre- 
ferred^ the  limb  having  been  pronateil,  the  surgeon  marks  the  site  of 
bone-section  with  his  left  forefinger  and  thumb  placed  on  the  centre  of 
the  extensor  and  Hexor  aspects  of  the  limb  at  this  leveL  Tijen,  looking 
over  the  forearm,  he  entei*s  his  knife  in  the  middle  of  the  flexor 
surface  J  and  carries  it,  cutting  a  broadly  arched  flap,  about  2  J  inches 
long,  to  a  corresponding  point  on  the  centre  of  tht*  back  of  the  limb, 
and  then  from  this  point  down  again  over  the  side  nearest  to  him,  to 
the  spot  where  the  knife  was  first  entered.  The  flaps  are  next 
dissected  up  with  the  precautions  already  given,  and  the  operation 
completed  as  before. 

2,  ModMed  Circular  Method  with  equal  Anterior  and  Posterior 
Flapa. — ^As  in  this  method  the  antero-posterior  flaps  being  of  equal 
length  sehioni  liave  to  be  more  than  l^  inches  long,  the  bones  can  be 
divided  at  a  lower  level  than  any  otlier,  and  thus  the  largest  possible 
Stump  (p.  93)  is  given,  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard 
(Matiual  0/  Sunjical  Treatment j  part  iii*  p*  246)  advise  tins  method. 
While  the  scar  lies  directly  over  the  ends  of  the  bones,  they  consider 
this  tlie  point  of  least  pressure  because  the  pressure  of  an  artiticial 
limb  here  must  full  either  upon  its  anterior  or  posterior  aspect,  and  not 
upon  tlie  end  of  it,  as  is  the  case  in  the  lower  extremity.  The  correct- 
ness of  this  arguing  must  depend  on  the  patient's  occupation.  If  it 
be  one  involving  pushing,  as  in  the  use  of  a  plane,  it  is  ditficult  to  see 
how  the  face  of  the  stump  and  the  scar  will  escape  pressure,  Tlie  limb 
being  abducted  and  fully  supinated,  the  surgeon  standing  to  the  riglit 
of  the  limb  places  his  left  forefinger  and  thumb  on  either  side  of  the 
limb  at  tlie  point  proposed  for  division  of  the  bones*  Tlie  knife  is 
then  entered  about  half-an*inch  below  one  of  these  points  and  is 
made  tu  trace  a  short  anterior  ftn\y  terujinating  iit  a  corresponding  point 
on  the  opposite  side.  When  this  is  done  a  similar  posterior  flap  is 
marked  out.  In  a  forearm  of  ordinary  size  the  lower  limit  of  the  flaps 
will  be  about  li  inches  below  the  seat  of  circular  division  of  the 
muscles,  and  this  again  about  i^  inches  from  the  point  of  section  of  the 
bones.  The  periosteum  is  dirided  cleanly  right  round  tlie  bones  and 
then  stripped  up  with  a  rngiiie  (Fig,  66),  together  with  the  muscles. 
This  provides  a  cap  of  periosteum  for  the  cut  ends  of  the  bones  and  a 
nicely  rounded  end  for  them,  and  in  the  forearm  guards  against  a  fusion 
of  the  cut  ends,  which  would  cause  a  loss  of  pronation  ami  supination. 
The  muscles  should  never  be  first  stripped  off  the  periosteum,  and 
the  latter  then  separated  from  the  bones. 

3.  Amputation  of  the  Forearm  by  Traneflxlon  Flaps  (Fig,  58). — 
In  the  case  of  a  moderately  muscular  forearm  tlie  surgeon  may  make 
use  of  this  method  in  amputating  through  the  middle  of  the  forearm. 
For  reasons  already  given  (p*  94),  this  method  is  not  recommended, 
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but  the  rapidity  with  which  it  can  be  done  coinmends  it  to  the  notice 
lof  those  who  may  have  to  treat  woiiiided  in  war  on  a  larj^e  scale,  or 
[Tailway  accidents  wliere  more  titan  one  liiiih  requires  amputation.  The 
[limb  being  abducted,  and  the  forearm  supported  and  pronated,  with  the 
Ibones  as  parallel  as  possible,  the  surgeun,  standing  outside  the  right 
ind  inside  the  left  limb,  lifts  up  the  soft  parts*  at  the  spot  where  he 
[intends  to  saw  the  bones,  and  sends  a  narrow-bladed  knife  (4  to  5 
►inches  long)  across  tlie  limb,  enterin;£?  it  and  brni«^ing  it  out  just  above 
[the  bones.  He  then»  by  cutting  downwards  and  ft>rwanls,  shapes  as 
[broad  a  flap  as  possible  with  a  steady  sawing  movement,  takin*^  care, 
llefore  bringing  out  the  knife,  to  cut  the  akin  kmger  than  the  muscles 
jby  continuing  the  use  of  the  knife  after  the  latter  are  felt  to  be  cut 
fihrough.  The  flap  should  be  3  to  4  inches  h>ng,  according  to  the 
Icondition  of  tlie  tissues  on  the 
[other  side,  each  flap  being  made  ^  Fig.  58. 

izs    broad  as  possible   and   bluntly 
[rounded  as  it  is  finished. 

The    tissues   on   the    front   are 
ttben    lifted    from    the   bones   and 
Itransfixed    by    passing    the    knife 
across  immediately  above  the  bones 
at  the  base  of  the  tirst-made  flap, 
[the  limb  being  now  supinated<    As 
(in  this  second  transfixion  the  skin 
'  on  the  farther  side  of  the  limb  may 
be  punctured,  it  is  well  for  the  sur- 
geon  to    hohl    dow^n   its   cut  edge 
rwith  a  finger.     The  second  flap  is 
I  then  cut,  broad.  welUronnded,  and 
2^  to  3  inches  long,  according  to  the 
pength  of  the  anterior.     In  making 
I  either  flap,  while  the  muscles  are 
I  being  severed  the  wrist  should  be 
kept   flexed.     Tlie  flnpa   are  then 
[retracted,  the  soft  parts  severed  with  a  circular  sweep,  the  interosseous 
membrane  divided,  and  the  rest  of  the  operation  completed  as  in  the 
method  first  described  (p*  94).     If  this  method   is  used  the  nerves 
should  always  be  cut  short  and  square;   otherwise  painful,   bulbous 
ends  may  follow. 

A  very  rapid  and  eff*ective  modification  of  the  above  is  the  following: 
As,  owing  to  the  inequality  of  the  soft  parts  on  the  back  as  compared 
with  those  on  the  front  of  the  forearm,  and  also  from  the  proximity  of 
the  ulna  to  the  surface  here,  transfixion  of  a  dorsal  flap  is  not  always 
easy,  a  quicker  method  is  as  f(dh>ws  :— A  skin  flap,  3J  inches  long, 
broad  and  well  rounded,  being  marked  out  on  the  posterior  aspect  of 
tlie  limb,  the  knife  is  immediately,  without  being  taken  off,  pushed 
across  in  front  of  the  bones  anrl  nntde  to  cut  a  flap,  by  transfixion, 
2  J  inches  long,  the  skin  being  cut  longer  than  the  muscles  (ride  supra). 
The  dorsal  skin  flap  is  then  dissected  up,  the  flaps  retracted,  and  the 
bones  cleared  as  before. 


y 


(Fergusson,') 


*  Thia  ftteii  10  most  useltil— in  fuct,  ettsential. 
I. 


It  iB  often  forgo Lt en. 
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4.  Amputation  of  the  Forearm  by  the  Circular  Method. 

This  method  is  not  recommended  here,  owing  to  the  flat  Bhai>c  of  the  limb  and  the 
adhesion  of  the  deep  fascia  above  to  the  muscles.  It  is  e9i)ecially  unsuitcd  to  cases 
where  the  soft  parts  are  matted  by  inflammatorr  changes,  or  where  rapidity  of  oi>erating 
is  re<|uired.  It  is  Ixjst  suited  to  amputation  in  the  lower  third.  It  may  lie  jwrformeii 
as  follows  : — The  surgeon,  standing  outside  the  limb,  which  is  kept  supinated.  having 
drawn  the  skin  well  upwanls,  passes  a  knife  under  the  forearm.  thi:n  al>ove,  and  so 
around  it  till,  by  dropping  the  point  vertically,  the  back  of  the  knife  U>ok8  towards 
him,  and  its  heel  is  resting  on  the  part  of  the  forearm  which  is  nearest  to  him.  An 
incision  is  then  made  circularly  through  skin,  su|)erticial  and  deep  fascia?.*  round  the 
whole  circumference  t»f  the  limb,  2^  inches  U'low  the  point  where  the  bones  arc  to  be 
sawn.  The  completion  of  this  circular  sweep  is  aidtil  by  the  assistant  in  charge  of  the 
limb  rotating  it  so  as  u^  make  the  tissues  meet  the  knife.  The  fcirearm  is  supinated 
at  first,  but  may  be  pronated  later,  while  the  cuff  is  being  dissected  from  the  [tosterior 
surface. 

A  circular  cuff-like  tiap  of  tissues  having  l)een  turne<l  back  as  high  as  the  |>oint  of 
bone-section,  a  second  and  much  firmer  circular  sweep  is  made  here  through  every- 
thing down  to  the  bones,  this  being  rrpoatctl  till  all  the  soft  parts  are  cut  clean  and 
square.  If  there  is  any  doubt  al»out  the  sufficiency  of  coverings  to  the  U>ne«,  the  soft 
partj?  around  these  may  be  frcetl  a  little  higher  (care  being  taken  not  to  prick  the 
radial  or  ulnar)  ;  the  S(»ft  parts  are  then  vigorously  and  firmly  retracted,  and  the 
bones  sawn  through,  with  the  precautions  given  at  ]>.  95. 


•  If,  in  raising  the  cuff-like  flap,  muscular  fibres  are  seen  on  the  under  surface,  the 
presence  of  the  deep  fascia  and,  thus,  a  sutlicient  blinxl-supply  will  be  better  assured 
than  by  the  quicker  metho<l  of  simply  pooling  the  skin  and  subcutaneous  tissue  off  the 
deep  fascia. 
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AMPUTATION   AT   THE    ELBOW^ JOINT  (Figs.  59,  60). 

This  operation  gives  excellent  tesults,  good  Haps  being  obtainable  from 
the  thick  soft  parts  in  front,  and  from  the  skin  behind  which  is  well 
used  to  pressure*     Furtliennore,  there  are  no  hones  to  saw. 

It  has  not  been  performed  so  often  as  it  might  have  been,  owing, 
perhapSj  to  the  belief  whitdi  some  surgeons  have  held  that  cartilaginoua 
surfaces  left  in  a  wound  are  a  soui*ce  of  delay  in  healing^ — an  opinion 
no  longer  of  importance  in  modern  surgery  ;  from  the  fact  that  any 
disarticulation,  however  simple,  is  considered  to  complicate  an  amputa- 
tion ;  and  because,  owing  to  the  expanded  end  of  the  bumerns,  the 
flaps  required  are  somewhat  larger  than  in  amputation  through  the 
lower  third  of  the  humerus.  New  growtlis  of  the  forearm,  and, 
occasionally,  erushes  are  the  chief  indications. 

Practical  Points. 

(a)  The  internal  condyle  is  nearly  J  inch  below  the  level  of  the 
external.  (J3)  The  joint  is  opened  most  easily  on  the  outer  side, 
where  the  head  of  the  radius  is  the  best  guide,  (y)  There  are  masses 
of  muscles  on  the  front  and  sides  ;  of  the  latter,,  those  on  the  outer  si  tie 
(owing  to  the  presence  of  the  supinator  longus)  retract  more  power- 
fully than  those  on  the  inner.  (S)  The  skin  on  the  back  of  the  joint 
is  well  used  to  pressure,  and  is  connected  by  fibrous  bands  to  the  hack 
of  tlie  uhia. 

Methods. — Owing  to  the  vascularity  of  the  parts,  any  of  the  follow- 
ing may  he  made  use  of.  I  would  advise  the  student  to  practise  the 
first  four  especially. 


ii.  A 


Long  anterior  flap  with 
short  posterior  (Figs.  59 
and  60). 

large  antero  -  internal 
flap  and  a  short  postero- 
external one. 


iv, 

V. 

vi. 
vii. 


or    a 


Lateral     skin    flaps, 
singk^  lateral  flap. 

Miller's  modifi cation  of  the 
circular  method. 

Circular  nietliod. 

Long  pt>slerior  flap. 

Long  anterior  II ap, 

I.  Ijong  Anterior  Flap  (usually  by  Transfixion)  with  Short 
Posterior  Flap  (Figs.  59,  60). — Tliis  method  gives  an  excellent  covering 
to  the  front  of  the  humerus,  aUowa  of  easy  ihainage,  and  preserves 
skin  wbich  is  well  used  to  pressure. 

The  brachial  being  controlled  a  little  above  its  centre,*  the  forearm 

•  The  assktatit  who  hat  charge  ot  the  EBinarch*e  twwidagc,  nnd  who  is  stendyijig  the 
arm,  should  dmw  the  akla  on  the  back  of  the  elbow- joint  somewhat  apwnrdB. 
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being  held  somewliat  tlexed  and  completely  supiiiated,  the  surgeon 
fitfiutliog  on  the  inner  side  in  the  case  of  the  left,  and  outside  the  right 
limh,  raises  tlie  soft  parts  in  front  of  the  elbow-triangle,  and  sends 
his  knife,  held  horizontally,  across,  just  in  front  of  the  joint.  Thus, 
entering  it  i  ineh  helosv  tlie  internal  condyle,  and  bringing  it  out 
1 1  iiicli  belnw  the  external  one,  or  rice  versa  ^  he  cuts  a  well-rounded 
flap,  3  inches  long,  taking  care,  as  the  knife  emerges^  that  the  skin 
h  cut  longer  than  the  mugcles.  Then,  passing  hift  knife  behind  the 
limb,  and  Inuking  over,  the  surgeon  joins  the  two  ends  of  the  base  of 
his  first  incision  hy  a  convex  cut  throngh  tlie  skin  over  the  back  of  the 
olecranon,  so  as  to  mark  out  a  flap  I J  inch  long.  Tliis  is  raised 
without  scoring,  care  being  taken  to  keep  the  knife  towards  the  ulna, 
for  fear  of  **  buttonholes."       The  two  flaps  being  then  held  back,  any 


Fio.  59. 


f 


Amputation    through   the  elbtiw-j^iint    by  anterior  nnd  posterior  flap^,  at  the 
moment  of  ciisarticulation. 

remaining  structures  in  front  are  severed,  the  joint  is  first  opened 
on  the  outer  side,  and  the  forearm  removed  by  dividing  the  lateral 
ligaments  and  triceps.* 

During  the  last  steps  the  assistant  in  charge  of  the  forearm  pulls 
this  away  from  the  nrm. 

It  has  been  recommended  by  some  to  saw  off  tlie  olecranon  and 
leave  it  in  situ,  in  order  to  preseiTe  tlie  triceps.  Performed  tlius  this 
step  is  useless.  It  would  be  better,  in  suitable  cases,  to  suture  the 
sawn  process  into  the  flaps,  as  is  advised  in  finger  and  Choparta* 
amputation  (f/.r.)  ntid  to  watch  the  result. 

The  hraehiul  artery  is  next  secured,  together  wilb  any  otlier  vessels 
whicli  continue  to  bleed  on  removal  of  the  Ksmarch^s  bandage.  Any 
nerves  which  require  it  are  then  cut  short,  drainage  provided,  if 
nei^dful,  and  the  flaps  carefully  united. 


•  In  Fig.  59,  by  mistake,  the  operator  has  been  shown  commencing  diBarticalation  on 
the  inner  instead  of  on  the  outer  side,  which  \s  uiufdly  the  eaaier.  The  Oapa  also  are 
rather  too  loDg.    For  Ibese  errora  I,  alone,  am  ijmI|^^^< 
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ModificeUions  of  the  Above, — The  (laps  can  be  cut  of  <li  tie  rent  leiij^ths, 
according  to  the  state  of  the  soft  parts.  If  the  surgeon  prefer  to  do 
BO,  he  can  cut  liis  anterior  flap  from  without  inwards  instead  of  by 
transfixion,  a  conrse  \vhich  nniy  well  be  adopted  in  an  unusoully  bulky, 
muscular  limb.  The  posterior  Htip  can  be  made  by  cutting  from  within 
outwards,  after  disarticulation,  but  this,  while  quicker,  is  usually  not 
preferable. 

ii.  Amputation  by  a  Large  An tero- Internal  and  a  Short  Postero- 
Extemal  Flap. — This  method  is  reeommended  by  Messrs.  Wntson 
Cheyne,    C.13.,    and  Burghard  (Manual  qf  Surgical  Treatment,  jjt.  iii. 

Fig.  6o. 


Completion  of  lunputtttion  through  the  eUjow- joint  by  rtulerior  and  posterior  flaps. 
The  arrows  indicale  the  saw-Uke  action  with  which  the  knife  should  be  m^ed. 

(Farabeuf.) 


p.  2$B),  The  elbow  is  flexed  to  an  angle  of  135^,  and  the  antero- 
inlenirtl  i\np  marked  out.  This  be|s^ins  at  the  centre  of  the  bend  of 
the  elbow  and  is  cai'ried  down  parallel  with  tfie  long  axis  of  the 
humerus  for  aboni  3  inches  ;  with  the  arm  at  the  an*,de  above- 
mentioned  the  lower  limit  of  the  incision  should  meet  the  inner 
border  of  the  forearui  at  about  this  point.  The  incision  is  then  curved 
upwards  and  backwards  to  the  base  of  the  olecranon.  A  somewljat 
similar  flap  is  next  cut  from  the  extermil  surface,  but  this  should  uidy 
be  about  I  inch  long.  The  soft  purts  are  taken  np  with  the  tlaps 
right  down  to  the  bone.  The  operation  is  tlien  completed  by  the  steps 
already  pven. 

iii.  Amputation  by  Lateral  Skin  Flaps,  or  by  One  Iiateral  Flap. — 
The  advantages  of  this  method  are,  that  it  is  very  easily  done,  and 
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that,  if  more  skin  is  available  on  one  side  than  on  the  other,  flaps 
unequal  in  length  can  readily  be  made.  If  the  surgeon  amputate  by 
equal  lateral  flaps — standing  as  before,  and  having  his  left  index 
finger  on  the  centre  of  the  elbow-triangle  and  left  thumb  at  the 
corresponding  point  behind,  he  looks  over,  and  entering  the  knife 
close  to  his  thumb,  marks  out,  on  the  side  farthest  from  him,  a 
flap  well  rounded,  and  about  2^  or  3  inches  long,  reaching  to  the 
finger  in  front.  He  then  marks  out  a  corresponding  flap  from  this 
point,  on  the  side  nearest  to  him,  to  that  where  he  began.  These 
flaps  are  then  dissected  up  of  skin  and  fascite  as  thick  as  possible, 
the  soft  parts  severed  with  a  circular  sweep,  and  disarticulation 
performed,  bep^inning  at  the  outer  side. 

iv.  Miller's  Modifloation  of  the  Circular  Method.— Mr.  A.  G.  Miller, 
of  Edinburgh  (The  Scottish  Medical  and  Surgical  Journal,  Sept.  1904, 
P«  I93)»  relying  on  Desault^s  dictum  that  **  the  simplicity  of  an 
operation  is  the  measure  of  its  perfection,"  recommends  disarticulation 
at  the  elbow  and  knee  by  a  method  which  secures  a  long  single  flap 
by  a  circular  cut.  The  whole  point  and  simplicity  of  the  procedure 
depends  on  the  well-known  tendency  to  contraction  of  the  structures 
on  the  flexor  aspect  of  a  limb,  as  compared  with  those  on  the  extensor, 
after  the  tissues  are  divided.  At  the  elbow  and  knee  this  tendency  is 
increased  by  extending  the  joint,  and  thus  putting  tlie  skin  on  the 
flexor  aspect  on  the  stretch,  while  the  skin  on  the  extensor  surface  is 
completely  relaxed.  The  method  of  procedure  is  as  follows  : — The 
limb  being  held  out  quite  straight,  a  circular  incision  is  made  i^  inches 
below  the  condyles  down  to  the  deep  fascia.  The  skin  on  the  anterior 
or  flexor  aspect  at  once  retracts  considerably,  making  the  line  of 
incision  oblique. 

The  extensor  flap  is  now  dissected  up  as  far  as  above  the  olecranon, 
care  being  taken  to  cut  on  the  deep  fascia,  and  so  to  reflect  the  sub- 
cutaneous deep  fascia,  and  its  contained  bloodvessels  along  with  the 
skin.  The  flap  is  loose  and  ample,  being  taken  from  a  part  where 
the  skin  is  naturally  redundant  in  order  to  accommodate  itself  to  the 
normal  action  of  flexion.  After  reflection  of  this  flap — practically  the 
only  one — disarticulation  should  be  performed  from  the  front.  It  will 
then  be  found  tliat  there  is  a  long  flap  on  the  extensor  and  posterior 
aspect,  with  practically  no  flap  upon  the  flexor  aspect.  After  the 
bloodvessels  are  secured  and  the  nerves  cut  short,  this  single  flap 
folds  nicely  over  the  condyles,  and  is  easily  secured  by  sutures. 
Later,  the  appearance  of  the  stump  is  very  satisfactory'. 

Mr.  Miller  has  proved  by  special  dissections  made  by  Mr.  Whitaker 
that  tlie  vascular  supply  to  the  extensor  surface  of  the  arm  is  remark- 
ably good.  Two  laige  vessels  are  supplied  to  the  skin  here,  one,  on 
the  inner  aspect,  from  the  inferior  profunda  and  anastomotica,  the 
other,  on  the  outer,  from  the  superior  profunda,  both  running  in  the 
subcutaneous  cellular  tissue. 

With  regard  to  the  objection  that  the  cicatrix  in  a  circular  amputa- 
tion is  usually  central  and  apt  to  adhere  to  the  end  of  tlie  bone,  Mr. 
Miller  replies  that  in  his  modification  the  cicatrix  cannot  be  central. 
It  is  well  up  on  the  flexor  aspect,  and  there  is  no  chance  of  its 
becoming  adherent  to  the  bone.  He  claims  the  following  advantages 
for  his  method  : — (i)  The  procedure  is  simple,  is  easily  and  quickly 
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performed,  and  there  are  no  elaborate  details  to  remember,  (2)  The 
skin  tlap  from  tlie  extensor  surface  is  well  accustomed  to  pressure 
and  to  the  situatiun  in  wliicli  it  is  ultimately  placed  over  tlie  condyles. 
(3)  The  scar  is  in  a  most  favourable  position,  (4)  Much  tissue  is  not 
required.  The  operation  is,  therefore,  suitable  for  both  primary  and 
secondary  amputations, 

V.  Circular  Method. 

The  SQrgeoa,  fitanding  as  before,  makea  a  circukr  incbbu  roimd  the  forearm.  2|  or 
3  iDcbes  below  the  joiut,  going  through  skni  and  fiiscife,  A  cuff  of  akia  is  tht^u  turiie<t 
back  an  far  up  as  the  joint,  the  muscles  aevereti  with  one  or  two  firm  sweeps,  the  kieral 
Ugameuts  divided,  aod  disiirticulation  |j€rformed  ns  before.  The  etiges  of  the  wound  may 
be  united  either  horizontally  or  vertically  from  above  dowDward^^. 


EXCISION    OF   THE    ELBOW- JOINT  (Fiji's.  61  to  66). 

Practical  Points, ^ — Tbese  bear  upon  the  success  uf  this  operation, 

(l)  It  is  a  comparatively  simple  joint,  with  small  articular  surfaces 
readily  got  at,  (2)  Its  synovial  membrane  i^  siuiple.  (5)  Its  vascular 
supply  is  abundant.  (4)  The  surroundijtg  muscles  are  powerful, 
ensuring,  if  they  regain  firm  attachment,  excellent  mobility.  From 
the  above,  and  from  the  untoward  effects  of  ankylosis,  a  natural  cure 
in  the  elbow  is,  often,  not  so  useful  as  that  given  by  excision.  This 
operation  should  be  performed  oftener,  especially  in  the  first  six  of  the 
following  conditions  : 

Indioations. 

(1)  Tuberculous  disease.  Where  tbia  has  resisted  treatment  in  a 
patient  who  shows  no  sigu  of  tuberculosis,  lardaceous  disease,  &c,, 
where  it  is  the  only  large  joint  affected,  and  where  the  powers  of 
repair  are  suflicieut.  If  other  treatment  fails  to  promise  a  sound  and 
useful  joint,  there  is  no  gnod  losing  more  time  ;  the  muscles  will  only 
be  more  wasted,  sinuses  vvill  only  form  more  extensively,  and  the 
patient's  hen  1th  be  more  impaired.  IT  caseation  has  occurred  and, 
still  more,  if  sitmses  and  mixed  infection  are  present,  it  will  be 
impossible  to  remove  the  disease  entirely  by  excision  ;  subsequent 
troublesome  cureitings  will  be  needed,  and  the  risk  of  a  stiff  joint 
is  enormously  increased.  Tbe  rule  should  be,  especially  in  a<hdts, 
for  excisinu  to  antedate  tlie  above  complications,  (2)  Recent  injury 
and  its  results.  (A)  Prima rtj  Kxcision. — ^When  the  joint  is  much 
o|>ened,  the  cartilages  much  damaged,  wlien  the  shaft  is  intact*  and 
the  tissues  in  front  are  sound,  an  excision  may  be  preferable  to 
expectant  treatment.  If  aseptic  from  the  first  the  operation  excludes 
the  risk  of  acute  arthrilis,  and  its  certain  sequela,  a  stifi'  jiunt. 
But  here,  as  in  excision  for  disease,  the  determination  and  pluck 
of  tlie  patient  will  be  most  impurtnnt  facbu'S.  And  the  age  of 
the  patient's  tissues  and  organs  will  have  much  more  weight  than 
the  age  given,  in  the  decision  between  excision  and  amputation. 
(B)  Stfcondnnf  Exchion,  —  When  acute  arthritis,  not  yielding  to 
incision  and  drainage   of  the  Joint,  has   folluwcil  on   an   injury,  and 


•  Linear  fracture,  ruaning  up  iDto  the  shafts  of  the  bonei,  may  be  n^lected,  as  in  the 
givca  below  (p.  103). 
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aiikylosis  is  Uie  best  result  which  ean  he  hujjed  for  without  operalion. 
In  siu'h  cases,  as  the  iiiflameii  coodition  of  the  bones  and  soft  parts 
nmy  produce  infective  cellulitis  and  osteomyelitis  after  an  operation,  it 
will  be  wiser,  before  excising,  to  wait  till  the  inflamniation  has  some* 
what  suh«ided.  It  must  be  rememhered  tliat,  in  excision  after  injury, 
reaction  will  probably  he  greater,  suppuration  more  certain,  and  a 
tendency  to  bony  ankylosis  more  marked,  especially  if  the  periosteum 
is  preserved.  Sufficient  drainage  is  absolutely  needfuh  (3)  Old 
injuries  to  the  elbow-joint,  resulting  in  stiffness,  ankylosis,  or,  more 
rarely,  pressure  on  the  main  vessel  or  nerve  trunks.  I  hope  the 
following  may  be  useful  to  my  younger  readers  when  the  questions 

FiQ.  61. 


)fyi6) 


The  hook  in  ibis  illuBtmtion  Bhows  the  continuity  of  the  outer  bead  of  the 
trieepH  with  liie  fiiBcifl  over  the  ancoueus  (Maunder).*  Too  much  of  the  posterior 
aspect  of  the  ulna  has  bt^eu  cleared. 

arise  iu  such  cusos,  whether  we  should  interfere,  and,  if  so,  how  far 
we  should  go.  i*  Operative  interference  is  justified  in  cases  where  the 
patient  is  otherwise  healthy,  tind  where  his  future  will  be  seriously 
crippled,  ii.  As  to  the  nature  of  tbrtt  interference.  {A)  Forcible  Move- 
inent  ftuder  an  A}H€«thetic, —This^  often  resulting  in  the  ''infraction'*  of 
fioine  American  surgeons,  is  not  to  be  recommended.  The  results  are 
rarely  good,  may  be  «i7,  and  may  be  followed  by  serious  damage  (Wight, 
Ann.  of  Surg*t  Aug.  1893).  Where  the  needful  forcible  movement  is 
painful  and  followed  consluntly  by  swelling,  the  patient  must  decide 
between  a  complete  excision,  performeil  on  liberal  lines,  and  having  the 


•  Ojfertt/ive  Sur^tf,  Maunder  waa  the  first  in  this  country  to  call  attention  to  the 
need  of  prt'serving  the  continuity  of  the  trieeps  with  the  above-men tionetl  fascia  in  onler 
to  ensLirc  the  return  o!  the  power  of  active  exteiwinn. 
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liml)  put  up  in  a  fixed  position,  at  an  aii;ile  us  acute  as  possible,* 
(B)  Artkrotomjf. — Opeiiiing  tlii^  joint,  diviBioii  of  adhesiaiis,  atteiniited 
reduction  of  the  displaced  bones  with  the  fingers  or  a  blunt  hoolv»  will 
be  found  a  step  of  very  limited  usefulness,  (C)  Partiitl  Excision* — This 
course  has  been  recom mended  by  several  American  surfjeons.  Thus, 
Dr*  Wight,  of  Brooklyn  (Iol\  supra  <:it.)j  gives  four  cases  of  stitf  elbow 
after  fractui'e,  in  which  he  removed  the  lower  end  of  the  humerus  by  an 
incision  made  over  this  boue  and  the  head  of  the  radius.  The  results 
would  appear  to  have  been  satisfactory,  but  the  exact  degree  of  success 
is  not  stated,  I  am  of  opinion  that  those  same  conditions,  which,  after 
an  injury  to  the  elbow-joint,  may  interfere  with  any  g<uid  result  from 
forcible  movement,  will  also  interfere  with  success  nflcr  partial  excision. 
I  refer  to  development  of  osteoid  nnisses  in  stripi)ed-up  periosteum, 
displacement  of  part  of  the  torn  capsule  between  the  joint  surfaces, 
filling  up  of  the  articular  ciivities  with  fibrous  tissue,  deformities  at  one 
or  more  points  in  the  joint  owing  to  overgrowth  of  the  epiphysial  line, 
and  lastly,  perhaps,  ankylosis  between  the  radius  and  ulna.  Some  of 
the  above^ — e.7.,  the  formalion  of  osteoiil  deposits— will  be  specially 
marked  in  young  subjects*  Here,  owing  to  their  marked'  reparative 
power,  and  the  inflamnnition  set  up  by  the  injurVy  the  tendency  to 
secondary  ankylosis  is  so  great  that  it  will  best  be  met  by  a  free 
removal  of  the  bony  surfaces.  Partial  excisi«ui  risks  a  result  of  incom- 
plete value — !\e.,  a  joint  of  limited  movement,  tbough  one,  perhaps,  with 
a  useful  angle.  Where  there  has  been  no  suppuration  and  but  little 
inrtaninmtion,  where  the  cartilages  are  not  damaged,  where  there  is  no 
iracture  present  of  the  articular  ends,  the  surgeon  may  try  in  a  case  of 
old  injury  to  the  elbow-joint — €.g*^  an  unreduced  dish^eation  of  both 
bones  backwards, — first,  sawing  off  the  articular  end  of  the  humerus, 
the  section  being  supra-epitrochlenr  (p.  113).  If  he  find  that  after  this 
step  he  can  place  the  hand  on  the  shoulder  of  the  same  side,  and  behind 
the  back  to  the  opposite  scapula,  with  perfect  freedom  and  without  any 
locking,  he  may  be  content  to  leave  the  extremities  of  the  ulmi  and 
radius  untouched,  if  his  patient  be  an  adult.  But  if  the  above  given 
conditions  are  not  present,  and  from  my  experience  tliey  rarely  iire, 
and  most  especially  if  there  be  any  separation  of  part  of  an  epiphysis 
or  process  of  bone,  ripping  up  some  periosteum  which  has  ossified 
later  on,  and  in  all  cases  in  children,  he  will  only  secure  a  movable 
joint  by  a  complete  excision  with  sufficient  removal  of  bone  (p.  113). 
The  frdlowing  is,  very  briefly  given,  an  interesting  case  of  excision  of 
the  elbow  for  an  old  dislocation  and  fracture  : 

M.  E.  W.,  aged  28,  was  seat  to  me  in  February,  1S94,  by  Dr.  E.  Da  vies,  of  Swanaefl, 
The  injurjt  received  the  previoua  Kovember  while  he  wus  ritling  over  a  sheep^farm  in 
Tieri*a  del  Kuego,  had  never  been  treated.  A  dislocation  backwards  of  bith  hones  of  the 
right  eibow-joiDl  was  typicallj  evident,  aad,  in  additiou^  theru  wiia  dislinet  shorteiiinj?^  of 
the  b'nib,  marker!  coldness  and  livid ity  of  the  hand,  aud  deficient  rfidial  ptdse.  The 
forearm  was  fixeti  at  a  very  obtuse  angle,  active  and  passive  in ovem en rn  being  almost  com- 
pletely abolished,  DtiHng  the  excision  it  was  found  ihat  a  fracture  ran  obliquely  from 
without  Inwartb  through  the  lower  Ihini  of  the  humerus.  When  the  limb  whh  placed  in 
the  extended  position  after  the  operation,  there  was  still  a  full  ij  inch  between  the 


•  If   plaster  of   Paris  be  employed,  the  bony  polnta- 
cartfully  padded. 


f.ff.,  the  condyles — must  be 
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bone  eDds.  Healing  wa^  uDCTenlfuL  Al  the  end  uf  four  montht  the  pJilicoi>  a  nuui  of 
undftuDted  pluck  and  mi|)i*rti]t-bable  (empcr,  could  tuH.*  the  arm  to  plaj  UwD-tennia,  aboot 
mbbiu  with  A  riQe,  Aod  ride.  Five  moiitlis  aft<^r  thu  of>crfttioii,  extension  &nd  pronatioQ 
were  pmctically  completes  tiexioii  wau  full  uDough  to  allow  of  bis  touching  hU  right  ear 
and  buttoiiioR'  his  oollar*stud  with  the  right  hand,  but  not  sufficiently  fK^rfect  for  him  to 
touch  Uh  right  sh*>uldt?r.  Oiilj  about  half  the  full  range  of  supinatiou  wae  present.  In 
1895  t'^<^  patient  wrote,  saving,  *'  My  arm  is  a«  useful  to  me  as  it  was  before  the  accident 
I  can  siheiir  Hhe<*p,  rjde^  mid  fcho<5t  with  any  man/'  AngUiit  ag,  1899,  be  wrote,  "This 
momiug  1  8tootl  in  one  pluce  and  !*hni  six  Brent  geeec  coming  oTer^  with  seveu  cartridges/' 

(4)  Some  cases  of  injury  to  the  lower  epiphysis  of  the  humerus.  In 
the  majority  of  cases,  jutJicious  trentiueiit,  including,  especially,  the 
early  exaiiiinutian  ami  reduction  of  the  displucement,  unda^  an 
an(t&fltt:ii(\  Ute  |iuttinf(  up  of  the  elbow  at  a  useful  acute  aii^'le  with 
plaster  of  Paris  with  the  hand  on  the  same  sltnulder,*  or  tlcxible  metal 
sjdiuts  (Poland,  Traumatic  Srjiamtkm  0/  Epiphifges^  p.  385,  Fig.  99) 
will  stitllcc.  In  a  certain  number  more  will  be  required.  Such  cases 
fall  under  the  follov\ing  heads  :  (A)  Cifmponnd  Injurlt's^  —  ileve  an 
excision  on  free  lines  is  uiore  likely  to  bring  about  a  good  result  than 
the  expectant  method,  especially  if  infection  take  place.  (B)  Simple 
Injuries. — Excision  will  be  the  wisest  step  here  in  cases  where,  four  to 
eight  weeks  alter  the  accident,  the  joint  remains  stitf,  at  a  useless 
angle,  where  tlie  ankylosis  is  clearly  intra-articular,  nut  muscular,  and 
where  the  breaking  down  of  adhesions  is  constantly  followed  by  recur- 
rent inflaunnution,  pain,  swelling,  &c.  And  the  operation  will  be 
athlitionally  indicated  where  aidtylosis  is  largely  due  to  osteoid  deposits 
in  stripped-up  piiin^teuui  or  to  a  portion  of  detaclietl  epiphysis,  e,/;,, 
the  epicondyle,  Iniving  been  wedged  in  between  the  trochlea  and 
sigmoid  earitv,  ami  thus  rendering  improveuient  of  the  i>ositioo  impos- 
sible from  the  first.  I  am  of  4)pinion  that  in  all  these  cases  an 
excision,  to  be  successful,  should  be  conducted  011  free  lines;  that  if 
the  surgeon  leave  the  articular  surfaces  of  the  radius  and  ulna  he 
should  remove  the  lower  end  of  the  humerus  very  fre*-Iy  {p.  113)  j  that 
he  sliouhl  be  very  careful  in  testing  the  freedom  and  sujoothness  with 
which  the  hand  oti  the  affected  side  can  he  put  through  certain  needful 
movements  (p.  Ii4)»  Mr.  Poland — in  his  book,  wiiich  is  a  mine  of 
wealth  of  information,  given  in  the  clearest  possible  way,  on  subjects 
often  dry  and  abstruse — is  against  complete  excision  in  these  cases. 
While  I  admit  that  no  opinion  stands  higher  tban  his,  my  t>wn  expe- 
rience would  lead  me  to  recommend  it  in  such  cases  as  I  have  allutled 
to  above.  I  am  well  aware  that  complete  excision  in  young  subjects 
may  lead  to  a  limb  shurtened  by  two  or  three  inches,  but  a  shortened 
upper  extrenuty  is  of  little  moment  if  the  hand  is  rendered  thoroughly 
usefid  Uy  a  mobile  elhow-jrjint,  and  many  besides  myself  have  had 
abundant  experitnce  of  the  frtqueiuv  with  wliich  ankylosis  follows,  in 
these  cases  of  ijijury  tu  the  lower  epiphysis  of  the  humerus  not  excised 
on  sufhciently  free  lines,  uwijig  partly  to  cunditioiis  already  alluded  to, 
and  partly  to  the  great  diihculty  o(  getting  young  patients  to  give  any 
assistance  in  the  needful  movements  of  their  juint. 


•  If  this  simple  and  effieieut  niftho*!  were  more  freijuently  uiied,  uu  aruvsthehc  rieing 
given  and  ci*re  taken  to  piui  all  poiots  where  pre&auie  is  likely  to  fall,  the  af tcr-resuiUt  of 
these  coses  would  be  greatly  improved.  ^^ 


EXCISION    OF   THE    ELBOW- JOINT. 


107 


The  following  remarks  by  Mr.  Keetley  {Clin.  Journ.,  Feb*  4,  1903, 
p.  247)  oil  tlie  diaj^jiosis  and  treatuieut  of  the  commoner  iiijurit^s 
about  the  elbovv-joiui  in  young  subjects,  characterised  by  his  usual 
terseness  and  elettr  eommon-sense,  will  be  useful  to  iiuuiy.  First  as  to 
(iia{ifitniis.  For  eonipsirison  of  the  two  elbows,  the  patient  shmjld  iilace 
the  two  hands,  one  00  the  other,  upon  the  top  of  the  head,  and  then 
bring  the  elbows  as  near  t^aeh  ijtber  as  possible  in  front  of  the  face* 
Tht^ie  are,  now,  twu  triangles  to  be  compared*  The  base  of  each  is 
formed  by  a  line  uniting  the  tips  of  tlie  two  condyles  ;  the  apex  is  at 
the  olecranon.  Any  eifusion  into  the  joint  will  cause  a  puttiness 
between  the  olecranon  and  the  euiulyles.  If  there  be  a  fracture 
between  the  condyles  into  the  joint  there  will  be  an  increase  of  the 
distance  between  the  eondyleSj  best  measured  by  a  pair  of  calipers, 
Fractui-e  of  either  condyle  will  disturb  the  relation  of  the  external  or 
internal  condyle  to  tlie  other  two  points.  If  the  head  of  the  radius  is 
dislocated  outwards  or  hnckwards,  its  head  will  become  more  prominent 
than  on  the  opposite  side.  A  supra- condylar  fracture  or  sejjaratiun  of 
the  epiphysis  will  be  suspected  from  the  large  amount  of  swelling  and 
the  pain  in  raising  the  injured  elbow.  The  elbows  slionhl  next  he 
flexed  to  a  riglit  angle  at  the  side,  and  viewed  from  behind.  X  rays 
should  he  enijdoyed,  buth  a  side  and  front  view  being  taken,  and  both 
elbuws  should  be  rudiographed.  In  treatment  the  frMgment  should  be 
aeourately  reduced,  **  tlie  ideal  to  aim  at  is  replacing  the  fragments  as 
if  they  were  pieces  of  a  puzzle.**  Extension  and  manipulations  wilh 
the  aid  of  an  anaesthetic  and  X  rays,  if  available »  are  the  first  and  chief 
points,  together  with  careful  coniparison  of  the  two  sides.  Thus, 
where  tlie  external  condyle  and  CH|)itellum  are  broken  off  and  pushed 
upwards  and  forwards,  tlie  line  between  the  condyles,  instead  of  being 
nearly  at  a  right  angle  to  tlje  shaft  uf  tlie  humerus,  will  cross  it 
obli()uelyj  the  externid  condyle  will  be  felt  running  nnu-e  forward  than 
usual,  and,  when  the  elbow  is  flexed,  the  forearm  will  move  in  a  plane 
which  slitots  across  the  median  anter<»-posterior  plane  of  the  arm.  If 
all  these  abnormalitiiz's  disappear  wlien  the  limb  is  fully  extended  and 
supinated,  it  should  be  fixed  in  such  a  position  till  tlje  union  is  firm. 
If  extension  and  manipubition  fail^  the  queslton  of  optration  innst  be 
considered.  Hf  re  two  factors  have  to  be  taken  into  account,  (i.)  The 
condition  and  vitahty  of  tlie  patieut  and  his  organs,  (ii.)  The  expe- 
rience of  the  operalur  as  to  juaintnining  perfect  asepsis  thnmghout. 
The  value  of  complete  reduction,  in  this  instance  by  operation,  is 
shown  by  the  following  case  of  Mr.  Keetley's  : 

The  external  comjjlc  and  capitcllam  waa  doubly  rotated,  so  that  the  fractured  earfnce 
l»j  beneath  the  ftkiu,  the  upf»er  end  projecting  dowuwnrdH.  It  was  replnced  and  wired  in 
good  ixwition*  The  boy  refused  to  |Hnait  any  movements  to  be  inadei  and  ran  awny  from 
the  hiispital.  A  few  montks  later  Mr.  Keetley  found  that  perfect  mobility  had  been 
regained. 

To  sum  up  the  question  0/  operative  interference^  it  should  be 
limited  to  compound  cases,  to  those  (which  should  be  extremely  rare) 
witliout  external  wound  where  reduction  with  the  aid  of  anaesthesia 
is  found  iniposHiUe,  where,  after  a  few  months,  deformity  is  marked  or 
the  limb  rendered  UHelessB,  and  in  casea  of  nerve  injury. 

While  the  nurgoofi  will  always  be  justiEed  in  first  sawing  oflf  ti 
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olecranon,  e.^.,  in  a  case  of  iiii reduced  dislocation,  I  have  n6t,  myself, 
found  tlmt  this  step  opens  np  the  joint  widely  or  gives  sufficient  access, 
la  two  fases  of  dish^cation  of  both  hones  back  wards  which  came  under 
my  care  in  1904,  one  11  cliild  three  mouths  after  the  accident,  the 
other  a  very  powerfid  adult  in  which  only  four  dnys  had  elapsed  and 
attempts  at  reduction  had  failed  :  in  each  case,  after  sawing  off  the 
olecranon,  I  wtis  able  to  eifeet  reduction,  but  the  movements  remained 
so  restricted  that  I  resorted  to  a  complete  excision.  In  the  case  of 
the  child  the  result  was  very  satisfactory  in  ewery  way.  In  that  of  the 
adult,  while  the  wuniid  healed  quickly,  the  firm,  hard  inflammatory 
swelling,  present  before  tlie  operation,  persisted  obstinately »  and  the 
movements  of  tlie  juint^  seven  weeks  later,  were  still  disappointingly 
limited. 

Open  Operation  for  T-shaped  Fracture  into  the  Elbow-joint  or 
Fracture^Beparation  of  Epiphyses, — The  following  advice  by  Messrs, 
Watson  Cheyue»  C.B.,  and  Burgh ard  (Mtui.  of  Surg*  Tn^aL,  pt.  iii* 
p,  7g),  clearly  indicate  the  chief  steps.  Irjcisions  are  made  either 
over  the  condyles,  or  the  rliicf  one  beliind,  and  again  over  one  or  both 
condyles.  In  any  case,  care  nrust  be  taken  nut  to  detach  the  soft  parts 
too  freely,  or  the  nutrition  of  the  fragments  will  be  interfered  with. 
Any  loose  fragments  and  blood  clot  are  removed.  A  drill  is  then  made 
to  j)erfoiate  the  two  condyles  transversely  from  side  to  side.  Into  the 
drill-hole  a  plated  steel  pin  or  screw,  or  an  ivory  |^eg  is  driven.  The 
condyles,  thus  united,  are  fastened  to  the  sbat\  by  fine  screws  or  wire. 
In  a  sliglrter  case,  one  or  both  condyles  may  be  wired  to  the  shaft. 
The  limh  is  put  up  in  a  Croft's  splint,  acutely  flexed.  If  a  pin  or  screw 
has  been  used  it  may  generally  be  removed  at  the  end  of  the  third 
week,  but  there  is  no  reason  why  movements  and  massuge  should  not 
be  carried  on  without  reference  to  it,  if  a  piece  of  gauze  soaked  in  a 
I  in  2000  sublimate  solution  be  wrapped  rouiul  the  pin  and  wound 
during  the  massage. 

(5)  Ankylosis  in  a  faulty  position.  The  following  are  the  chief  points 
which  will  present  themselves  for  consideration  :— How  far  the  angle  is 
an  obtuse  one,  and  the  position  of  the  limh  such  hs  to  render  it  useless ; 
the  age  and  vitiility  of  the  patient,  and  bis  interest  in  possessiug  a 
mobile  joint ;  the  condition  of  the  muscles  (for  if  the  ankylosis  be  of 
long  standing  these  may  be  so  utterly  atrophied  that  the  usefulness  of 
the  limh  will  he  but  little  increased  by  operation)  ;  the  co-existence  of 
any  cicatricinl  bauds,  especially  in  front,  which  will  interfere  with  the 
after-result,  A  bilateral  ankylosis,  especially  at  useless  angles  and  in 
young  subjects,  calls  urgently  i\iv  resectiiui,  the  operations  being 
peformed  at  an  interval  of  about  fuur  weeks,  and  the  limb  in  which 
the  muscles  are  least  wasted  being  taken  first,  so  that  a  giHul  result 
nniy  cncounige  tlie  patient.  The  jnore  complete  the  ankylosis,  the 
more  the  articular  surfaces  are  fixed  throughout  {t.e.,  not  at  one  spot 
only — ejj*f  olecranon  tip  to  olecranon  fossa),  the  greater  the  thickening 
of  the  periosteum,  the  more  are  osteoid  nodules  or  spicules  found 
scattered  about  in  the  ligaments,  the  more  freely  must  the  bones  be 
removed.  Further,  in  all  eases  of  bony  ankylosis,  the  surgeon  sliould 
examine  into  the  state  of  the  superior  radio*ulnar  joint,  or  an  ankylosis 
here  may  be  overlooked  after  the  main  disease  has  been  treated,  I 
have  no  experience  of  the  method  of  rmection  ecoHowiqite  which  tli 
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ingenuity  of  French  surgeons  has  led  them  to  try  in  cases  of  ankylosis 
after  injury.  Here  after  a  removal  of  the  bones  less  free  than  that 
which  I  advise,  a  flap  of  muscle — e.g.,  the  triceps — is  brought  between 
the  resected  ends  and  attached  to  the  capsule  in  front,  to  prevent  fresh 
ankylosis  occurring  (Qu6nu,  Bull,  et  Mem.  de  la  Soc.  de  Chir.,  Juin, 
27,  1905,  p.  622).  Perusal  of  some  of  the  recorded  cases  leaves  the 
impression  on  my  mind  that  the  result,  especially  in  children,  is  not 
superior  to  that  of  the  older  method  of  a  free  resection.  (6)  Dis- 
organising arthritis  of  elbow  after  one  of  the  exanthemata,  pysemia,  or 
rheumatic  fever.  (7)  Osteo-arthritis.  If  the  patient  is  healthy,  not 
advanced  in  years  (i.e.,  not  much  over  forty)  and  not  broken  down,  if 
the  muscles  are  likely  to  recover  their  tone,  and  if  this  is  the  only 
joint  attacked.  The  surgeon  must  be  prepared  for  sawing  very  dense 
bones  here.  Dr.  F.  \V.  Collinson  reports  a  most  instructive  case  of 
excision  of  both  elbow-joints  for  osteo-arthritis  {Lancet,  1899,  Nov.  4, 
p.  1233).  The  patient,  set.  22,  was  admitted  into  the  Preston  Royal 
Infirmary,  June  30,  1890. 

The  disease  had  begun  when  she  was  eleven.  All  the  joints  were  more  or  less  affected. 
The  right  elbow  was  absolutely  fixed.  When  attempts  were  niaile  to  move  it  under  an 
anaesthetic,  the  humerus  gave  way  at  its  lower  epiphysial  junction.  The  left  elbow-joint 
could  only  be  flexed  through  an  angle  from  8°  to  10°.  The  right  joint  was  excised 
September  9,  the  left  in  December,  1890.  Both  healed  quickly.  In  August,  1891,  there 
was  on  the  right  side  almost  perfect  flexion  and  extension,  with  practically  no  lateral 
movement.  Pronation  and  supination  were  absent  owing  to  the  absolute  ankylosis  of  the 
wrist  and  inferior  radio-ulnar  joints.  On  the  left  side  extension  was  not  quite  so  good,  a 
certain  amount  of  lateral  movement  persisting.  Both  hands  were  now  most  useful.  As 
an  instance  of  how  crippled  the  patient  had  been  before  the  operations,  when  eating  she 
was  compelled  to  place  her  plate  on  her  knees,  she  then  lowered  her  head  and  raise<l  her 
knees,  and  thus  managed  to  get  her  food  into  her  mouth. 

(8)  For  growths  of  the  bones,  especially  if  innocent  and  aflfecting  one 
bone — e.g.y  exostosis. 

The  following  points  call  for  consideration  in  any  case  where  excision 
of  the  elbow  is  being  discussed  : 

I.  Age. — This  must  always  have  much  influence.  In  very  young 
children  due  attention  must  be  paid  to  the  naturally  great  power  of 
repair.  After  thirty-five  or  forty  the  surgeon  should  weigh  very  care- 
fully all  the  points  of  the  case,  and  only  excise  where  all  else  is 
favourable.  From  puberty  to  thirty- five  I  consider  the  best  age. 
Those  who  see  much  of  the  surgery  of  childhood  w^ill,  of  course,  be 
called  upon  to  decide  upon  the  operative  treatment  of  tubercular  disease 
of  the  elbow-joint  at  a  much  earlier  date.  During  the  first  three  or 
four  years  of  life  resection  is  not  to  be  recommended.  This  is  partly 
due  to  the  fact  that,  owing  to  the  greater  tendency  to  repair,  less  severe 
steps — e.g.,  curetting,  removal  of  tubercular  foci  of  osteitis  and  caries — 
will  often  be  suflScient,  but  partly,  as  far  as  my  own  experience  goes, 
because  the  surgeon  will  be  driven  to  hold  his  hand  on  account  of 
the  feeble,  miserable  condition  of  those  patients  with  tubercular 
disease  of  a  large  joint  so  early  in  life.  Owing  to  the  difficulties, 
inevitable  during  the  after-treatment,  in  carrying  out  active  and  passive 
movements,  the  surgeon  nmst  be  careful  to  keep  the  limb,  from  the 
first,  at  a  useful,  i.e.,  an  acute,  angle.  After  the  age  of  four,  the 
patients,  owing  to  their  increasing  vitality  and  resisting  power,  ai'e 
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better  fitted  fur  resortioii,  but  the  nctivity  of  the  periosteum,  together 
witb  the  fact  Uuit  it  is  impossible  to  rely  upon  the  patients  for  any 
help  in  active  njol^ilisrttion  of  the  joint,  cnlls  for  free  renioTal  of  bone. 

2,  Compik'(ttionJi. — -These  are  most  likely  to  present  themselves  in 
the  shape  of  diseases  of  other  bones  and  joints,  f(ir  such  a  complication 
as  phthisis  calls  for  amputation.     Curies  of  the  metacarpal  or  metatarsal 

bones  is  not  of  itself  a  contraindica- 
Fio.  62.  tion.    If  a  diseased  spine  is  present 

tbe  question  of  excision  will  depend 
on  whether  the  vertebnil  caries  is 
old,  or  recent  and  Hctive.  If  old, 
is  the  elbow  a  source  of  much 
irritation  ?  Two  large  joints  are 
rarely  diseased  at  the  same  time. 
Mr.  Holmes  (Clin.  Soc,  Tram,^ 
vob  i.  p.  143)  records  a  case  of  a 
boy,  a^ied  5,  where  be  excised »  with 
excellent  results,  both  elbow- joints 
— ^only  a  few  weeks  intervening 
between  tbe  two  operations,  Mr. 
Cienient  Lncjis  {Brit.  Med,  Journ,, 
1881,  V(d,  ii.  p.  897)  ndates  a  case 
in  which  disease  of  the  left  elbow 
came  on  about  two  years  after  ex- 
cision of  the  rif^bt  joints  and  was  also 
successfully  operated  on.  Since 
1886  I  have  excised  the  elbow- 
joint  with  good  results  in  four  chil- 
dren, in  whom  souje  years  before  I 
bad  suceessfnlly  excised  a  knee- 
joint.  And  in  one  of  tlie  four  I 
Ijad,  later  on,  to  remove  a  tuber- 
cular tarsus  by  a  Syme's  amputa- 
tion. When  this  child  was  seen  a 
year  later,  all  three  operation- 
wounds  were  sound.  Tlie  new 
elbow-joint  was  a  very  useful  one. 

3.  Question  of  the  Value  of  Pre- 
serving  the  Periosteum. — While  the 
periosteum  may  be  easily  presei'ved 
in   cases   where    it   is    swollen   and 


Right  elbow  after  excision  of  the  joint 
by  the  usimt  posterior  inciaiort.  (Fura- 
beuf.)  t  und  4,  Cut  etlgea  of  the  outer 
expansioa  of  the  tricejis  tendon,  2,  IHiift. 
5,  numeni«?.  5,  ATiconoaa,  covoreii  by  6. 
Outer  expansion  of  triceps.  7,  Supiiiaior 
lougiis  and  radial  extensors  of  the  carpus. 
To  the  right  the  Wnes  removed  during 
the  operation  are  «cen.  The  humerus  has 
been  sawn  through  at  a  point  somewhat 
higher  thnn  usual.*  It  will  aUo  he  noticed 
what  care  has  betu  taken  not  to  unduly 
expose  the  shaft  of  the  ulna. 

loose,  its  preservation  is  in  others 
a  umtter  of  very  f^reat  rUiTienlty,  rendering  the  opendion  niuch  niore 
laborious  and  prolonged,  and  it  is  extremely  doubtful  if  its  advantages 


*  One  of  the  leading  surgeons  in  London,  a  former  President  of  the  College  ol 
Sur{ji?on8,  who  ha**  jm^vided  me  with  some  kindly  criticisms  of  this  l>ixik,  has  urj^od  me  to 
aboliiih  thin  drawinj^,  on  the  ground  that  removal  of  so  much  bone  would  inevituhly  reject 
liny  can didiite.  I  have  warned  my  readers  ab^ivc  Ihikt  mther  ino  much  of  the  humerus 
bAS  been  showu  removed,  but  as  I  arn  convinced  that  restricle^l  movement  h  iar  too 
common  after  ihit*  cseisitm,  owing  to  too  limitetl  use  of  the  saw  (p.  113).  I  venture  to 
retain  the  llUiiitrtttion. 
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nre  equivalent  in  this  joint,  wJi»^re  tlie  ordiniirv  o|H'ra(,ion  prives  sut^li 
excellent  results.*  Some  cases — ejj,,  primary  excisinn  lor  injury — are 
unsuited  to  this  method ^  as  tlie  unaltered  periosteuiH  is  most  difBeult 
to  remove  from  the  irregular  bone  eiids.  In  tubercular  disease  it  is 
often  unsuitable  on  account  of  the  risk  of  leaving  mischief  behind. 

Subperiosteal  resection  is  said  to  lead  to  less  hemorrhage,  less 
disiurhftiice  of  the  capsule  and  nttflcfiments  of  nuiscles^  with  <^reater 
lateral  stearliness  and  completeness  of  the  new  joint.  While  the  last 
two  are  undoubted,  this  step  may  bring  about  impaired  movement,  t  and 
I  am  of  opinion  that  the  surgeon  slnndd  only  trouble  to  preserve  the 
periosteum,  while  clearing  the  lower  end  of  the  humerus  of  its  important 
muscular  nttHchments,  especially  in  cases  where  atj  unusujdly  large 
an)ount  of  bone  has  to  be  removed.  If  tlie  [K^riosteuni  is  kept,  the 
removal  of  the  bone  will  be  adtlittonallr  needed. 

Operation,— 1' he  single  vertical  incision  at  the  back  gives  such 
excellent  results  that  this  openition  will  alone  he  fully  described  ;  the 
method  by  two  lateral  and  a  single  baynnet-shaped  incinioiis  which 
have  the  preference  by  high  authorities  will  be  given  hiter.  As  in  all 
difficult  and  not  very  common  operations^  the  surgeon  will  act  most 
ivisely  by  practising  one  operation.  An  Esunircli's  bandnge  hnving 
been  applied  as  high  as  possible  over  the  upper  arm  which  is  hrst  well 
elevated,  or  the  whole  limb  being  rendej*ed  evascidaras  far  as  the  above 
point  by  the  use  of  two  bands ges,  the  lindj  is  tiexed  arnl  carried  over 
the  front  cd*  the  trunk,  so  as  to  present  it  hdrly  to  the  surgeon,  who 
usunlly  stands  on  the  opposite  side  «*i'  the  binly. 

The  surgeon,  then,  noting  the  relative  position  of  the  condyles  and 
the  course  of  the  ulnar  nerve,  makes  a  straight  incision  of  sufficient 
length  t  (about  four  inches  in  the  adult),  with  its  centre  at  the  tip  of 
the  olecranon,  a  little  internal  to  the  centre  of  the  back  of  the  joint, 
and  prtrallcl  with  the  nlrnir  nerve.  This  incision  should  begin  above  or 
below  as  is  most  convenient,  and  go  down  to  the  bone  tliroughout  its 
whole  extent,  splitting  the  triceps  muscle  and  tt*ndon  and  incising  the 
capsule.  Pnrtly  with  the  point  of  the  knife,  partly  with  a  rugine  or 
elevator  §  (Fig.  66),  the  surgeon  tlien  raises,  as  far  as  possible  in  one 
piece   and  witliont  teaiing  ur  jagging,   the  outer  half  of  the  triceps, 


*  In  the  case  of  exciston  of  the  sboulder-joint  (p.  2o8)  the  oonditioas  are  ?efj 
different, 

t  A  caae  is  given  (LaugeobecJc,  Arch.^  voL  Tiii,  p.  136)  in  which,  nfter  subpenosteal 
resection,  the  condjit?s  hud  been  very  perftxitly  repitHlueetl,  and  the  olecranon  ImU  been 
refomied  Uj  evea  an  inconvenient  extent,  for  it  was  tso  long  and  curved  as  somewhat  to 
limit  extension,  Thit*  nietbtxl  shouM  usually  be  rejected  in  chddren,  aad  also  iii  cnscs  uf 
ftnkyloBi$,  for  fear  of  a  recurrence.  The  candid  Prof.  Ullier,  with  all  his  experienee,  wrote 
(/^w.  gupra  cit ,  p.  218),  **  Aassi,  ai»res  nue  resection  §oU8-p6riost<?e,  cst-ce  la  roideur  qui  eat 
plus  h  craindre  que  la  trnp  i^TAnde  laxitd-" 

I  An  insufficient  incision  will  trnly  iuci^a^e  the  difliculty  of  the  operation,  and,  by  tht 
bruismg  then  consequent  npon  the  strcnuons  n^e  of  retractors,  Icml  to  delayed  heahiig 
uidt  perhftpH,  to  suppuration. 

$  Unlew  the  tissues  aie  softeneil  by  inHarnniation  any  '*  blunt  diswectors'*  arc  uaeless. 
Any  piTioflteal  elevator — e.^.,  the  one  shown  in  Fig.  66— should  have  a  dij*tiiict  but  not 
fiharp  edge.  When  Bnch  arc  not  to  liaiid  I  prefer  a  pair  of  seissf>r»  eiirvetl  on  the  fiat. 
They  make  an  efficient  periosteal  eltivator^  nnd  at  the  same  time  afford  a  cutting  edge 
whenever  this  is  neetleih  If  the  knife  be  ueed  each  cut  should  be  shorty  and,  a«  it  is  made, 
the  edge  intajit  ever  be  kept  turned  towards  the  bone. 
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whifli,  willi  its  expansion  into  the  ^eep  fascia  of  the  forearm  over  the 
anconeus  (Figs*  6i  and  62) — this  hittt^r  muscle  being  taken  up  at  the 
same  time, — is  peeled  up  as  thickly  as  possihle  from  its  insertion  into 
the  uhia.  It  is  011  the  preservation  of  this  expansion  that  the  rt-gaining 
of  Hctive  exteiisinn  will  depend, 

I  mar  here  sny  that  resection-knives  and  elevators  of  the  French 
pattern  (Fig,  66)  are  the  best.  A  glance  at  Fig.  66  will  show  this 
to  any  one  who  is  fanuhar  with  the  difficulties  of  an  excision  on  a 
powerful  adult  for  an  injury  or  after  ankylosis. 

The  deeper  parts  on  the  outer*  side  of  the  joint  are  then  separated 
from  the  bones  with  the  elevator  and  thumb-niiil,  until  the  external 
condyle  and  head  of  the  radius  are  completely  exposetl.  The  left 
thumb,  all  the  time  sunk  deeply  into  the  w^ound,  pushes  the  flap  of 
soft  parts,  as  it  is  detached,  towards  and  over  the  external  condyle.     It 

Fia  63. 


To  show  the  level  to  which  the  1x>oes  are  to  be  clearerit  and  the  way  in  which  the 
thumb-DAil  is  kept  between  the  knife  and  the  aoft  parta. 

is,  finally,  displaced  over  this,  as  the  joint  is  flexed  strongly*  Next, 
the  parts  on  the  inner  side  should  be  detached  from  the  itnier  condyle 
and  inner  border  of  the  olecranon,  great  care  being  taken,  by  the  follow- 
ing preenntions,  to  keep  intact  the  ulnar  nerve: — (a)  By  keepinp[  the 
knife  or  rugine  parallel  with  the  nerve  and  close  to  the  bone  ;  here,  and 
on  the  outer  side,  alike,  the  instrument  should  follow  closely  the  different 
bony  irregularities  aronnd  tlje  joint,  (^  By  the  use  of  the  thutnb- 
nail,  which  peels  off  the  soft  parts  before  the  knife.  By  these  means 
the  soft  parts  will  be  satisfactorily  cleared  from  the  bones ;  retractors 
(Fig*  64),  Well  applied,  will  be  found  most  useful,  as  the  process  of 
peeling  off  the  soft  parts  is  somewhat  fatiguing  to  tlie  thumb.  This  is 
especially  the  case  in  excision  for  accidents  or  on  the  dead  body,  and 
it  is  in  these  only  that  the  nerve  may  be  seen,  though  indistinctly. 
Where  the  parts  liave  been  long  inflamed,  they  peel  off  much  more 
readily,  ftn<l  the  nerve  is  buried  in  the  swelling.     It  is  well  to  remember 


•  For  the  sake  of  practice,  it  is  well  to  take  the  onter  side  first,  before  clearing  the 
jtjtier,  with  the  ulnar  nerve  in  proximity  to  it, 
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that  the  nerve  may  be  injured  at  three  places,  (i)  above,  in  the  inner 
head  of  the  triceps ;  (2)  behind  the  internal  condyle ;  (3)  below,  under 
the  extensor  carpi  ulnaris. 

The  clearing  of  the  soft  parts  ofiF  the  bony  prominences  will  be  much 
facilitated  by  keeping  the  joint  extended  as  much  as  possible,  and  the 
soft  parts  thus  relaxed. 

Each  lateral  ligament,  if  this  has  not  been  already  done,  is  raised, 
together  with  the  periosteum  and  the  group  of  flexors  or  extensors 
respectively,  freed  from  their  bony  attachments  and  pushed  over  them, 
and  there  retained  with  retractors. 

The  joint  is  now  strongly  flexed,  and  the  capsule  opened  just  above 
the  olecranon.  Mr.  C.  Heath  {Operative  Surgery,  p.  loi)  advised  that 
at  this  stage  the  olecranon  process  be  grasped  with  lion-forceps  and  sawn 
oflF,  or,  in  young  subjects,  cut  off  with  bone-forceps,  as  this  step  **  opens 
up  the  joint  most  satisfactorily  and  saves  the  trouble  of  dislocating  the 
ulna."     The   bone    ends    ai'e 

then    turned     out    and    pre-  ^^^-  ^4- 

pared  for  the  saw  by  passing 
the  knife  down  to  the  bone, 
along  the  lines  of  intended 
section,  the  soft  parts  being 
well  retracted  beyond  these 
lines.  In  turning  out  the 
bone  ends  it  is  easy,  in  patients 
where  the  pails  are  delicate 
or  softened  by  inflammation, 
to  strip  oflF  a  needless  amount 
of  periosteum — e.g,,  on  the 
anterior  aspect  of  the  shaft  of  To  show  the  application  of  the  saw.  The  dotted 

the  humerus.  line  across  the  humerus  passes  above  the  articular 

Site  of  Bone   Section.* —      cartilage,  but  is  not  high  enough  (r/rftf  infra). 
The  ulna  should  be  sawn  (from 

behind  forwards,  with  a  small  Butcher's  saw  set  firmly),  so  as  to  remove 
the  greater  and  lesser  sigmoid  cavities  with  the  olecranon.  The  radius  is 
removed  at  the  same  time  just  below  its  head,  above  the  biceps.  Before 
this  is  done,  the  assistant  who  is  holding  the  forearm  should  thrust  the 
ends  of  the  bones  prominently  but  carefully  {vide  supra)  into  the  wound. 
The  section  of  the  humerus  requires  careful  attention.  An  insufficient 
amount  is  usually  removed  here,  and  limitation  of  subsequent  movement 
thereby  invited.  It  is  generally  considered  sufficient  to  remove  all  the 
articular  cartilage,  the  section  being  made  to  pass  through  the  lower  part 
ofthecoronoid  and  olecranon  fossae,  and  below  the  level  of  the  epitrochlea 
on  the  inner,  and  through  the  epicondyle  on  the  outer,  side.  This  is  not 
enough.!  The  saw  should  pass  at  a  higher  level,  i.e.,  above  the  level 
of  the  epicondyle,  and  through  the  highest  part  of  the  epitrochlea, 
removing  quite  the  lower  two-thirds  of  this  process.  This  is  the  very 
lowest  level  at  which  the  surgeon  should  hold  his  hand  if  he  desires  to 


•  Refer  also  on  this  point  to  Fig.  62,  p.  1 10,  and  the  footnote. 

t  If  only  half  an  inch  of  the  humerus  be  removed,  together  with  the  heail  of  the  radius 
and  the  olecranon  process — th«  latter  perhaps  obli^iuely — ankylosis  is  certain 
B. — VOL.  I.  8 
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obLain  good  movement.*     And  before  he  is  satisfied  on  this  point  be 

should  plare  the  fingers  of  the  atlected  limb  not  only  on  the  opposite 
shoulder  and  the  mouth  (as  is  often  done),  but  tm  the  shoulder  of  the 
game  side,  and  behind  the  beck  to  the  angle  of  the  opposite  scapula* 
Unless  these  movements  are  perfectly  free,  be  should  take  another  thin 
sliee  off  the  hunierus,  reniovin|j[  tlie  whole  of  the  epi trochlea.  This  step 
may  seem  to  my  younger  r*^aders  a  need  leas  shortening  of  the  limb« 
and  likely  to  lead  ti>  a  duil-joint.  I  can  assure  them  that  it  is  not  so. 
As  long  as  the  elbow-joint  is  freely  movable,  shortening  of  the  hones 
matters  veiy  little-  If  uttention  has  been  paid  to  the  advice  given  at 
p.  112,  and  the  soft  parts  separated  very  carefully  and,  as  far  as  pos- 
sible, subperiosteally  from  the  epicondyle  and  epitrochlea,  the  joint 
will  become  sufficiently  steady  laterally  as  well  as  freely  movable 
although  these  bony  |ironnnences  have  been  widely  removed.  Another 
test  which  the  surgeon  should  always  apply  before  considering  the 
section  of  the  bones  coujpleted  is  the  interval  between  the  sawn  ends. 
Prof.  Annandnle  (loc,  supra  ciL)  considers  that  I J  inch  should  inter- 
vene between  them  when  the  bones  are  extended.  This  will  be  none 
too  much  in  adults,  especially  in  eases  where,  owing  to  the  condition  of 
the  jiarts,  recurrent  inflammation  is  certain.  In  all  cases  {and  this  is 
especially  so  in  those  of  ankylusist  where  a  recurrence  of  the  trouble 
is  to  be  dreaded)  more  bune  must  be  removed  from  the  humerus  than 
from  those  of  the  forearm,  where  the  section  is  limited  by  the  attach- 
ment of  importttnt  nmscles.  Tlie  extent  of  bone  to  he  removed 
having  been  detailed,  it  is  well  to  remember  tlie  advice  of  Prof. 
Kocher  {Text'book  of  Opetfttire  Siirfjen^  8tiles*s  translation  from  the 
4th  edition,  p.  373)  to  nndie  the  sawn  sections  curved.  It  is  especially 
important  to  do  so  %vith  the  olecranon,  as  this  step  goes  a  long  way 
towards  preventing  partial  dislocation  of  the  forearm  forwards.  Mr. 
Holmes  has  poii*ted  out,  long  ago,  that  if,  after  removing  as  much  hone 
as  is  wise,  disease  is  still  felt  upon  the  anterior  surface,  it  is  not  neces- 
sary to  make  furtlier  sections  ku  as  to  get  beyond  it ;  tliorough  curetting 
will  be  sufficient,  ami  will  save  any  further  interference  with  the  attach- 
ments of  muscles.  Messrs.  W,  Cheynet  C.B.,  and  Burghard  {Manual 
of  Surffkal  Treatmcntt  pt,  iii.  p,  261)  give  the  following  advice  here, 
which  is  one  reconiiuendation  of  the  method  of  two  lateral  incisions  :— 
**  The  finger  can  he  made  to  pass  from  one  incision  to  the  other 
between  the  ciipsnle  and  the  superficial  structures,  amongst  which 
will  be  the  bracljial  artery.  By  passing  tlie  finger  across  from 
one  incision  to  the  other  and  shifting  the   soft   parts  upwards   and 


•  M.  oilier  {Tntiid  de*  R^etlcmji^  t.  ii.  p,  203)  usually  makes  the  fttsctioo  at  a  much 
higher  i>oiiit  than  tnnst  surgeona.  lie  first  states  that  the  section  of  the  humeriaa  may 
be  nmde  at  tliiferent  kviils— (i)  That  which  removea  the  articular  surface  onlj%  the  sub- 
epitrochlear  ;  (2)  That  which  parses  thiough  the  Bubatance  of  the  cpitrochleaj  the  intra- 
trocblcar  ;  (3)  That  which  passes  Just  abiive  the  ei>itix)chlea,  the  supra-epi trochlear  ; 
(4)  Timt  imsaiBg  through  the  shaft.  He  then  gues  on  to  say,  **  The  section  most  frequently 
niaile— thut  which  in  indicuteti  in  the  majority  of  cases  of  chronic  joint-diseftse,  whether 
in  young  or  old  subjects — is  the  soctiou  iibove  the  epitrochlea^"  i.t?,,  naraber  (3)* 

t  In  cases  of  bony  ankylosis,  it  is  well,  before  attempting  to  make  sections  of  the  bonw, 
either  to  break  down  the  union  forcibly  (care  being  taken  not  to  fracture  the  possibly 
RtTophied  Ijones  above  and  below,  or  to  separate  any  of  the  cpiphyaee)  ;  or,  better,  to 
divide  the  ankylosis  with  a  saw^  chiBcI,  or  osteotome. 
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dowiiwarils,  the  entire  front  part  of  the  capsule  can  be  Beparitted,  and  nuiy 
he  cut  across  at  its  attachments  to  the  bones  and  reuioved  whole."  While 
the  bones  are  sawn,  the  olecranon  and  trochlea  of  the  humerus  may  be 
steadied  in  the  grip  of  a  lion-forcepa,  the  soft  parts  at  the  sides  being 
well  retracted,*  Any  soft,  caseons  patches  in  the  bone  ends  are  now 
gouged,  any  possible  sequestra  removed.  In  bad  cases  the  bones  are 
liable  to  be  fatty,  with  little  natural  marrow;  such,  however,  are  not 
necessarily  irrecoverabh^.  If  the  bone  above  the  levfls  of  section 
appears  roughened^  and  the  site  of  periostitis,  this  need  nut  be 
touched ;  all  will  probably  subside  when  the  cause  of  irritation  is 
removed.  Any  sinuses  or  suppurating  pockets  should  next  be  laid 
open,  with  due  regard  to  the  ulnar  nerve,  and  their  contents  scraped 
out  with  sharp  spoons.  Iodoform  eniulBion  and  tampons  of  iodoform 
gauze  should  be  inserted,  partly  for  the  arrest  of  ha;morrbage,  and 
partly  {in  tuberculai*  cases)  to  promote  healthy  granulations.  One  or 
tw^o  points  of  suture  may,  perhaps,  be  inserted,  so  as  to  close  just  the 
ends  of  the  wound;  but  all  the  rest  of  this  should  be  left  open,  and  a 
drainage-tube  inserted  in  cases  where  there  is  much  oozing  or  where 
infected  sinuses  have  been  present,!  Very  vai'ied  forms  of  splint  have 
been  advised.  I  Some  surgeons,  to  keep  the  bones  apart,  from  the 
first  put  the  limb  upon  some  form  of  right-angled  splint;  others,  feariug 
a  flail-like  condition  of  the  joint,  prefer  to  begin  with  the  arm  and 
forearm  on  a  straight  splint,  or  on  one  with  an  obtuse  angle  (about 
135° — Ashurst,  Enci/i'hpiedia  of  Surtieri/^  voL  iv.  p.  477).  As  ankylosis 
is,  in  children  especially,  to  be  dreaded  {vide  infra)^  I  much  prefer  to 
put  cases  up  from  the  first  on  a  metal  angular  splint,  using  some  such 
cheap  form  as  that  which  I  have  described  in  the  British  Medical 
Joiinialf  1877,  vol.  i.  p,  774,  in  which  the  anterior  metal  bar  supports 
the  limb,  while  it  leaves  the  wound  and  its  vicinity  well  exposed  and  is 
easily  kept  clean,  both  parts  being  easily  boiled  in  a  steriliser ;  more- 
over, the  movable  handpiece  readily  admits  of  some  early  passive 
pronation  and  supination.  The  only  objection  to  this  splint  is  that  it 
does  not  give  quite  enough  support  to  the  limb.  Prof  Volkmann's 
(based  on  that  of  Prof.  Nathun  Smith  for  the  lower  extremity),  Prof. 
Esmarch*s  (Fig.  65),  and  Prof.  OUier's,  all  of  wire  and  easily  bent,  are 
better  in  this  respect,  and  all  admit  of  the  limb  being  slung^a  great 
relief  to  many  patients  during  the  hrst  week  or  so,  this  position  also 
readily  showing  whether  any  discharge  has  made  its  way  through  the 
dressing.  If  plaster- of- Paris  bandages  are  used  to  secure  the  splint, 
they  should  be  left  off  hs  soon  as  possible  owing  to  their  cramping  effect 
upon  the  muscles.     Wooden  splints  should  not  be  employed.     They 


•  Mr,  Heath  thinks  (/«*r.  supra  elt.)  that  **  the  ultsar  nerve  ia  more  in  danger  of  befng 
cut  with  the  saw  when  the  ulua  is  divided  than  when  the  section  of  the  humerus  is  made, 
it  being  more  diflScult  to  clear  the  former  bone/* 

t  Fambeuf  (^Man,  OjM/*.,  p.  710)  points  out  that  if,  owing  to  long-existing  disea^  of 
the  elbow,  the  shoulder,  wrist,  or  fingers  are  atiS,  opportunity  should  now  be  laken  to 
break  down  adhesiona. 

J  By  some  soj-geons  a  splint  is  here  dispensed  with,  I  strongly  adnse  the  use  of  one 
which  is  light  and  simple  {vide  jttijfru},  especially  in  children^  as,  during  the  first  two 
weeks,  where  a  «plint  hm  l>een  diw^jenseil  with,  the  bone  ends  have  been  known  to  project 
from  the  woand. 

8—2 


Ii6 


OPERATIONS   ON   THK    UPPER    EXTREMITY. 


are  not  easily  sterilised,  they  do  not  admit  of  altenitlon  of  the  positiuii 
and  allele  of  the  joint,  and  anterior  niij^ular  splints  are  always 
dangerous  in  children  owin^f  to  the  delicacy*  of  the  tissues  on  which 
the  sfdint  exerts  most  pressure  (p.  65), 

Passivti  movement  of  the  lingers  and  wrist  should  he  begun  on  the 
second  or  third  day.  The  joint  itself  shonhl  he  moved  as  soon  (but 
very  gently  and  slightly)  as  all  irntution  has  entirely  subsided  and  the 
deeper  part  of  the  wimnd  is  firmly  healed — about  the  twenty-first  day ; 
this  date  varying  accurdiag  to  the  size  of  the  gup  left  between  the  sawn 
bones,  the  probable  condition  of  the  tissues  as  to  inflammatory  exuda- 
tion, &c.  In  children  an  an^stlietic  may  have  to  be  given  several 
timt^s.  The  angle  of  the  sjdint  should  be  alteretl  or  the  limb  put  up 
straight  for  a  few  days,  and  then  flexed.  Later  on,  weight-extension 
should  be  used,  by  securing  a  bag  of  shot,  which  is  added  to  from  day 


Bffiuirch*s  wire  Bplmt  for  excision  of  Itili  dbow.  The  BUpino  |>OiSilion  of  the 
bftadt  which  it  is  important  to  preserrc,  is  wylJ  maiotamei]  In  thia  splint.  Plaiter- 
of* Paris  baDdages  may  be  naed.    The  apliut  should  be  bent  to  an  acute  angle, 

(Mac  CormAC.) 

to  day.  A  better  method,  especially  with  children,  because  it  is  gradual 
and  gentle,  and  one  that  can  be  made  interesting  to  them,  is  the  old- 
fasluoned  one  of  weight  and  pulley.  The  patient  is  seated  with  the 
elbow  resting  near  the  edge  of  a  table.  To  a  pulley  overhead  a  rope 
carrying  a  weight  is  attached.  The  put  ten  t  grasps  llie  free  edge  of  the 
rope  with  the  liand  on  the  sound  side,  while  witli  the  other  he  liolds  ihe 
rope  a  little  above  the  weight,  Tlie  rope  is  now  pulled  upon  witlj  the 
hand  on  the  sound  side  ;  this  flexes  the  joint,  and  when  the  pull  is 
relaxed  the  limb  is  extended.  This  sliould  be  practised  assiduously 
until  half  an  hour  a  time  two  or  three  times  a  day  is  attained.  To  be 
of  use,  this  method  must  be  begun  early.  The  elbow  must  be  kept 
firmly  on  the  table,  or  tiie  movements  will  be  made  at*  the  shoulder- 
joint.  Litter,  the  sound  limb  may  be  fastened  up,  so  that  the  child 
must  use  the  excised  joint.  But  when  these  aids  have  to  be  resorted 
to,  the  result  will  often  be  imperfect.  The  surgeon  should  put  hiniHelf 
on  the  safe  side  by  ensuring,  originally ^  a  sufficient  gap  between  the 
bone  ends  when  he  uses  the  saw^.*    Tlie  best  test  of  the  future  useiuhieaa 


*  Mr.  Whitehend  (^BrU,  Med,  Jtmm„  187a,  vol  li.  p.  554)  records  the  case  of  an  adult 
in  which  2J  inches  of  the  shaft  of  the  humerus  bad  to  be  removed  after  sawing  oS  the 
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of  the  liiub  is  that  tfie  first  passive  movements  are  free  and  almost 
painless.  The  getting  children  to  use  the  joint  is  often  most  difticult, 
as  friends  are  usually  too  foolish  to  see  that  the  suffjeon's  directions 
are  carried  out  daily,  hecanse  they  cause  a  little  brief,  but  most  neces- 
sary, su tiering*  Pai'ents  are  far  too  ready  to  thiidv  that  beoiuse  an 
operation  has  been  performed,  and  the  wound  nearly,  if  not  quite, 
ed,  no  more  is  necessary.*  In  coimiieiicing  pronation  and  snpina- 
early,  the  ulna  should  be  steadied  while  the  hand  and  ratlins  are 
very  carefully  moved.  The  first  attempts  at  passive  movement  should  he 
exceedingly  gentle,  and  too  nnicli  should  not  !)e  attenipled  at  first*  I  am 
liwjire  that  the  date  nbove  given  for  the  couimencenient  of  passive  move- 
ment is  later  than  that  often  taught — ejf.,  about  the  tenth  day.  Notlnng 
will  be  lost,  but  much  gained,  by  giving  the  parts  the  longer  rest.  If 
the  surgeon  pictures  to  himself  wliat  is  going  on  under  the  skin  he  will 
recognise  tlnit  every  time  early  passive  movements  are  practised,  the 
uniting  structures,  as  yet   richly   cellular   witli  vessels  of  embryoinc 

issue,  are  injured,  and  fresh  exudation  aiid  haemorrhage  follows,  wiiieh 
ijnust  all  be  abs«a"bed  or  organised.     When   the   parts  are  sufiicieutly 

rm,  the  splint  may  be  left  off  a!ul  a  sling  substituted.  Falls  must  be 
carefully  avoided,  and  no  liberties  taken  with  the  new  uinon — i.<?.,  by  a 
jiatient  attempting  to  do  too  nnich  with  the  Innb,  as  in  lifting.  Later 
on,  when  an  incre^^sing  range  of  UKtvements  may  be  allowed,  resort  to 
a  gymnasiunt  will  be  very  bene  fie  jh  1,1  Finally,  it  is  always  to  be 
remembered  that  a  twelvemonth  must  ebipse  before  the  full  benefits  of 
the  operation^ — -viz.,  a  complete  combination  of  mobility  and  stability^ — 
are  gained. 

Test  of  Success.^— In  about  four  months  from  the  operation  the 
patient  should  be  able  to  move  the  new  joint  freely  and  efficiently, 
to  dress  and  feed  himself  easily,  and  to  lift  fairly  heavy  weights.  Bnt 
it  will  be  nine  mouths  or  a  year  before  the  joint  is  thoroughly  firm  and 
strong. 

Repeatbd  Excision. — I  have  tried  this  in  three  cases,  two  of  them 
Instances  of  obstinate  pulpy  disease;   in  each  a  very  useful  but  much 

liortened  limb  resulted.  lu  the  third,  partial  excision  had  been 
performed  at  a  provincial  hospital  for  an  injury  to  the  lower  epiphysis 
of  the  humerus  in  a  boy  of  14.  Great  jniins  had  been  taken,  but  the 
limb  was  almost  completely  stiff  and  at  an  obtuse  angle*  After 
re-excising  the  joint  completely,  I  secured  a  useful  angle,  admitting  of 
the  hand  being  brongbt  to  tiie  mouth,  placed  behind  the  back,  &c.,  so 
that  the  boy  could  feed  and  dress  himself*  The  movements  of  the 
joint  ultimately  remained  much  restricted  owing  to  the  absolute  apathy 


,  condyles,    The  patient  wm  the  subject  of    tertiarj  syphniH,  and  tbe  opcmilcni  was 
rformwi  three  years  after  aa  injury  to  the  elbow.    Thu  joint  ia  Btatetl  to  have  been 
loomjtletely  disorganised.    Nine  mouths  later  she  was  able  Ui  follow  her  occuimtioo  as 
cbarwouiaD  with  full  use  of  the  joint. 

Pronation  and  supination  in  a  child  arc  often  only  iif^parent,  the  forearm  and  arm 
eiog  rotated  toguther  from  the  shoulder. 
f  In  some  cases  the  ngain  of  only  a  limited  amount  of  moveiuent  is  unavoidiiblc — 
r.^.,  where  an  injury  to  the  ennivv-jomt  re<iuiring  exriMon  co-exists  with  a  fractuieof  the 
liumtfrns  necessitating  ab&olyte  rest  of  the  limb.  Here  the  hone  ends  must  1)C  removed 
veiy  freely. 


fr 
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and  indifference  of  tbe  patient  While  opening  up  tlie  old  wound  aDd 
ftfjain  separating  the  bone  ends  gives  excellent  access  to  tlie  remaining 
disease,  this  step  will  be  but  Bcldoni  required  if  the  rule  is  followed, 
lifter  excision  of  such  joints,  to  give  etlier  repeatedly  as  soon  as  there 
is  evidence  of  persistent  disease,  and  slit  up  any  sinuses  or  undermined 
tissues,  thorouf^bly  use  sharp  spoons,  and,  if  needful,  pack  in,  for  a  few 
hours,  strips  of  iodoforra  gauze  wrung  out  of  an  emulsion  of  glycerine 
and  iodoform  or  sulphur,  (See  the  remarks  made  on  this  subject 
yn<Ier  *'  Excision  of  the  Wrist  and  Kuee/*)  Where,  in  cases  of  failed 
excision,  the  tubercular  mischief  has  burrowed  out  amongst  the 
muscles,  where  osteitis  and  osteo-uiyelitis  are  also  present,  amputation 
is  to  he  preferred,  especially  if  the  general  condition  of  the  patient  is 
not  satisfactory.  In  flail-like  union,  ivhere  the  limb  remains  quite 
useless  in  spite  of  the  employment  of  a  leather  support*  (which  it 
very  rarely  does),  where  the  muscles  are  not  helplessly  wasted, 
and  no  neuralgia  is  present,  re-excision  should  be  tried  in  prefer- 
ence to  amptitation,  and  a  trial  may  be  made  of  uniting  the  bones 
with  wire* 

Other  Methods. — ^I  have  described  excision  by  a  single  posterior 
incision,  because  I  consider  that  this  method  gives  the  best  results  in 
the  largest  number  of  cases,  and  is  best  suited  to  the  majority  of 
operators  who  will  not  perform  this  operation  very  frequently,  and  who 
should,  therefore,  strive  to  perfect  themselves  in  one  method.  The 
above  method  is  very  simple  ;  it  alTords,  if  freelv  made  and  efficiently 
aided  by  retractors,  ample  exposure  of  the  joint ;  its  limited  inter- 
ference with  the  triceps  does  not  prevent  the  regain  of  complete 
extension.     Therefore  other  methods  will  be  very  briefly  given, 

M,  Oilier  (he,  siipm  cff.,  p,  200),  while  admitting  that  the  single 
posterior  incision  allows  of  the  fulfilment  of  the  essential  conditions  of 
the  subperiosteal  method,  considered  it  inferior  to  his  method  because 
it  affords  less  facility  for  the  different  steps  of  the  operation,  gives  less 
room,  and  is,  besides,  inferior  as  regnrds  the  aftei-treatment.  A  final 
and  esperial  objection  given  is  that  this  itu-isiun  cannot  perve  as  an 
exploratory  one  when  the  surgeon  is  uncertain  whether  he  will  perform 
a  complete  or  partial  resection*  I  cannot,  with  all  due  respect  to  the 
late  Prof,  Oilier,  accept  any  of  the  first  three  o!>jections  as  valid  ones  ; 
and,  with  regard  to  partial  resections,  I  have  elsewhere  (pp.  105  and  120) 
stated  that  my  o[jinion  of  them  is  a  very  unfavourable  one. 

OUler^a  UGthod  by  a  Bayonet-ahaped  Inciaiou. — This  method,  thoagh  f^nerally 
preferred  hy  the  alxivc  well-known  Lj'ons  surj^eon,  was  inlroduceii  bv  him  e&pecially  for 
ea«e8  in  wliich  ankylosis,  which  could  not  be  broken  down,  was  present  in  an  extended 
jKiHilion.  An  incision,  vertieiil  at  first,  nuule  above,  over  Hie  eilenml  Bupni*cond}ioid 
ridge,  sinking  hctweeii  the  trice|>«  antl  sujtinator  irmgue  from  a  point  3^  inches  abtivc  the 
levet  of  the  joint  to  the  top  of  the  external  condyle,  and  i»ji8sing  vertically  tlown  over 
this  ;  tli6  incision  then  pasACH  obliquely  across  the  olecranon  between  the  outer  he^d  of 
the  triceps  and  anconcuSf  and  below  desccndfl,  vertically  again,  upon  the  posterior  border 
of  the  idna  for  2  iuchcj*.  Tliroiigh  this,  the  main  inciwioo^  the  fxtcrnal  condyle,  head  of 
radius^  and  olecranon  are  dealt  with.  To  expose  the  inner  condyle,  make  sore  of  the  nlnar 
nerve,  and  to  detnch  the  soft  (Mirts  and  lateral  ligament,  a  second  small  Incision,  alx>yt 
2  inchai  long,  is  ma<te  internal  t^  the  nlnar  nerve  and  parallel  with  the  inner  border  of 
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th«  humerus.  The  incision  19  at  first  a  superficiAl  one.  As  it  is  carefmlly  deepeneil,  the 
above'tnontioned  intermuscular  pkneis  are  itlenti(ie<l,an(l  aloug  these  |>l&nes  the  bones  and 
joint  are  reacheiJ,  bj  division  of  the  |>erinflteuni  and  capsule*  The  operation  is  completed 
on  the  lines  already  given.  The  following  api^car  lo  mo  to  be  objections  to  the  above 
method.  In  the  first  place,  ankylosig  in  the  esctended  jHj«ition  is  a  rare  condition,  and  the 
union  in  this  or  anj  ankylosed  portion  of  the  joint  which  cannot  be  safely  •  broken  down 
under  an  anesthetic  can  be  divided,  after  the  back  of  the  joint  has  been  thoroughly 
exposed  by  a  single  vertical  incision,  by  an  osteotome  or  narrow- blatied  saw,  and  the 
operation  completed  in  the  usual  way.  I  have  not  found  that  this  step  '*  exposes  the 
neighbouring-  |>arts  to  ^eat  risk  of  injury"  (Mac  Cormac).  Further,  the  central  or 
oblique  part  of  the  incision  must  sorely  divide  the  very  impc^rtant  outer  expansion  of  the 
trioepfl.  Finally,  while  the  main  incision  exposes  fully  the  parts  about  the  external 
condyle*  the  small  internal  one,  while  iutroclticiug  a  complicftiion,  would  be  inadei:jiiate, 
with  most  operator,  for  the  separation  of  parts  on  the  inner  ,sidu  of  the  wound. 

Uetliod  by  Two  Lateral  Inoislona. — Both  Oilier  an«l  Hucter  have  employed  this 
method  largely,  et5j>ecially  advocating  it  in  cases  of  ankyloiiis.  By  a  small  ulnar  incision, 
made  vertically*  abont  an  inch  long^  slightly  to  the  front  of  the  internal  condyle*  the 
attachment  of  the  flexor  muscles  and  the  internal  lateral  ligament  are  detached.  By  a 
radial  incision,  4  inches  long*  with  it4s  centre  over  the  external  contlylc,  the  structures  on 
the  outer  side  are  next  dealt  with.  The  bone  ends  may  be  removed  by  a  narrow  saw.  It 
is  claimed  that  this  method  interferes  less  with  the  triceps  than  that  by  a  single  posterior 
incision,  and  this  is  no  doubt  correct.  It  is  well  known,  however*  that  after  the  latter 
method  complete  extension  may  often  be  regained*  Whether  the  second  chief  advantage 
claimed  for  this  method  is  correct — viz.,  that  the  ulnar  nerve  does  not  come  into  view, 
and  is  plaee<l  beyond  the  reach  of  injur)*— is,  I  think,  considering  the  amount  that  has  to 
be  done  tiirough  a  very  limit&l  incision*  much  more  doubt fuL  If  laterul  incisions  are 
employe*!  1  should  prefer  two  freer  ones,  of  34  or  4  inches  long,  and  to  recognise  and  draw 
aside  the  ulnar  nerve.  Such  incisions  have  l>een  employeti  by  Dr,  StimsoOj  of  New  York^ 
in  the  treatment  of  old  unre<iuccd  tlislocotions  {TranM.  AnUir.  Sitrg.  AMtH\,  vol.  ix.  p.  462). 
This  melhocl  has  been  adopted,  as  preferable  to  others,  by  Messrs.  Watson  Cheyne*  O.B.,  and 
Burghard  {hr.  mtprn  etL)  both  for  erasion  and  excision  of  the  elbow-joint.  It  is  refen'cd 
to  above  (p.  114),  and  will  ha  descritei  later,  under  the  head  of  **  EraaioUj'*  p.  123. 

Exeiaion  in  Cases  of  Gunshot  Wounds, — The  following  point-s  are  brought  out 
by  Dr.  Otis  as  the  re-sultii  of  this  o|>eratiou  in  the  great  Civil  War  of  America  {Mfd.  and 
Surg,  Iftitory  of  the  War  of  the  lieheUhn,  pt.  ii.  pp.  845  et  ie^.}.  Compared  with  excision 
of  the  flboalder,  the  results  were  le*43  brilliant.  The  cases  are  divided  into  the  following 
groups: — I.  Primary  Krchiom, — 250  eases*  with  a  death- nite  of  21  3  per  cent.  :  27  of 
the  250  were  ultimately  amputated.  II»  Intertiu'dlate  Ext'tmnnK,  i,6.^  during  the  period 
of  inflammation,  three  to  four  weeks. — 197  cases,  with  a  death-rate  of  35-2  per  cent*, 
nearly  14  per  cent,  greater  than  that  of  primary  excision  :  19  were  submitted  to  amputa* 
tion  later  on  ;  62,  or  nearly  half  of  the  cases*  were  rctmrted  to  have  complete  ankylosis,! 
III.  Secojtdnrij  EreUwm^  thirty  days  or  more  ftfter  the  injury. — 54  casea^  with  a  mortality 
of  9  per  cent. 

P/tru)d  0/  EleeiUm, — Dr.  Otis,  after  remarking  that  this  hns  hitherto  been  unsettled* 
et&ttt:  "I  believe  that  the  evidence,  when  fully  analysed*  wiU  demonstrate  that  this 
resection  conforms  to  the  general  rule  in  shot-fractures  of  the  limbs,  that  primary 
0{»enitions  are  preferable  whenever  it  is  certuin  that  recourse  must  erentually  be  had  to 
opecslive  interference/'  In  the  future,  "  intermediate'*  excision  with  strict  antiseptic 
precanlions  and  efficient  draiuage  will*  probably*  be  no  more  dangerous  than  *' primary," 
The  frcfjuency  of  a  flail-joiut  after  *' primary"  excisions  is  due  (a)  to  the  large  amount 
of  bone  often  removed*  {$)  to  the  small  reparative  power  of  the  periosteum  uninflamed 
at  this  stage,  (y)  to  the  often  oeoeflsarily  inefficient  aft^jr- treatment.     Sir  W,  Mae  Ckirmao 


•  In  young  subject^  where  the  ankybais  has  lasted  long  and  the  bones  arc  atrophied, 
ondtje  force  may  break  one  or  more  of  the  bones  or  injure  one  or  more  of  the  epiphyiea 
above  or  below  the  line  of  anky^ms*  instead  of  loosening  this. 

f  Thus*  if  patients  escape  the  risks  of  operations  on  inflamed  soft  parts^  bones,  &o. 
(p.  104),  the  ultimate  result  may  be  a  fixe<l  joint. 
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wrote  iSurg.  Oper.,  pt.  iL  p.  $So)  :  ''In  military  surgcrj  oiosi  ftutlioritiet  Agree  that  the 
dangtr  to  life  is  leas  after  a  primary  resection,  but  the  fuuctioiml  resiilt«  are  not  so  good, 
and  primary  refection  i«^  i»  a  rule,  impracticable  in  tb<?  field."  In  fiome  of  the  above 
caees  removal  of  deUi^'lied  fragments  eecms  all  that  was  done*  This  incomplete  operation 
dcNTfi  not  appear  to  be  more  suooemful  in  military  than  in  ciril  turj^ery.  Aft  pointed  ont 
by  Prof,  Esmarch,  free  diyision  of  the  capsule  of  the  joint  deprive*  the  wound  of  much  of 
it8  cianger. 

With  regard  to  the  results  of  this  operation  in  the  Franoo-<.«erman  war.  Dr.  Otis 
(p.  904)  saya  that  the  aTcrage  results  met  with  by  the  Fniaaian  eurgeonfi  are  not 
d I ft(.'Ou raging,  but  the  rfsulta  reporteii  by  the  surgeons  attached  to  the  French  army  of 
that  day  are  "simply  appalling/'  Dominick  hiis  tabulated  263  ca»e»  in  which  the 
results  were  acourately  noted  after  the  Franco-German  war  :  in  28  ca^es  (io'6  per  cent.) 
there  was  good  active  motion,  and  a  more  or  [qbi  useful  hand  ;  in  129  cases  (49  per 
cent.)  ankylosis  took  place,  in  31  with  a  useten  hand ;  in  24  cases  there  was  an  "^^  active  " 
flail,  with  a  more  or  less  useful  hand  ;  in  41  cases  a  ^^  passive  "  flail-joint,  with  a  useless 
extremity. 

Mr.  O.  H.  MakinSf  C.B.  (Surffical  Emperit^n^t  la  S,  Afri^^^  1899 — 1900,  p.  236)  does 
not  mention  any  case  in  which  exoisioti  of  the  elbow-joint  was  performed.  He  writes 
**  Injuriei  to  thi*  joint*  came  second  in  frequency  in  my  experience  to  those  of  the  knee. 
They  were»  in  fact,  comparatively  oomtnon,  especially  in  conjunction  with  fracture*  of  the 
various  tiony  prominences  surrounding  the  articulation.  Fractures  of  the  lower  end  of 
the  humerus  were  of  worse  prognostic  significance  than  those  of  the  ulna,  on  a^^oount  of 
the  greater  tendency  to  splintering  of  the  Ixir^e,  1  saw  several  cases  of  |iure  perfoiBi- 
tion  of  the  oleemnon  without  any  signs  of  in>|jlication  of  the  elbow- joint.  Several  caaes 
of  suppuration  which  came  under  my  notice  did  well.  1  saw  one  of  them,  six  months 
after  the  injury,  with  perfect  movemeut  ^*  {tide  infra^  p.  154). 

Partial  Excision. — ^Tlie  value  of  this  has  been  disputetl.  I  have 
alreftilv  (p»  105)  expressed  nivi^elf  as  inifavournble  to  it.  I  liave  liud 
opportunities  of  watcliiiig  three  cases  which  came  under  uiy  observation 
with  removal  of  the  condyles  in  the  one  and  the  oleeninon  process  in 
the  two  others.  A  most  unsatisfactory  timount  of  stifl'ness  persisted. 
In  cases  of  disease  I  sljouhi  never  recomnieiid  it,  as  it  is  likelj  to 
be  followed  by  imperfect  reniovid  of  l!ie  parts  a  flee  ted  as  well  as  b}^ 
ankylosis,  t  So,  too,  this  step  sbnidd  be  rejected  in  cases  of  ankylusis,  J 
In  exetsion  for  injury  it  would  be  permissible  to  leave  the  articular  ends 
of  the  bones  of  the  forearm  iiri touched  when  it  had  been  needful  to 
remove  the  eiul  of  the  humerus  very  freely.  In  such  cases  careful 
passive  and  active  muvements  would  be  additionally  called  for.  TJie 
only  cases  in  which  partial  excision  of  the  elbow -joint  would  recommend 
itself  to  me  are  such  instHnces  as  the  case  of  excision  of  the  head  of  the 
radius  and  lower  end  of  the  humerus  related  at  p*  126,  and  the  more 


•  A[)piirently  all  the  injiuies  were  from  bidlet  and  not  shell. 

t  In  Bupporl  of  the  above  opinion  1  would  refer  my  reaflere  to  the  following case^ 
under  the  cave,  be  it  notcil,  of  a  Rurgeon  wi{h  Bcareely  rivalle<l  operative  ex{wrience — 
Billroth  {Clin.  Surg.^  p.  370).  *'  In  a  well- nourished  child,  ?Bt.  14,  who  liml  hiui  disease  of 
the  elijow  for  six  years,  originating  without  known  cause,  1  jmrtially  excised  the  joint, 
ij^,^  letnovetl  only  the  carious  portionK  of  the  Imehlea  and  the  oleernncm,  together  with  a 
srnnll  purt  of  the  condyle  of  the  hunfieru*.  The  iiarls  hcalod  up,  hut  ronjplete  ankylosis 
followed.  This  \wm  forciltly  broken  down  under  BriiCHtlietic.s,  but  couaiderable  reaction 
invuriably  followed,  and  the  ankylosis  returned  ft«  before.  J  then  resected  the  jinnt  again, 
remo'ving  the  end  of  the  huiuerus  subjierioslcallj,  with  a  ftatiafiietory  resnh.'' 

X  ^iv  W.  Mac  CorniJic  pointed  out  that  in  these  cases  to  excise  the  end  of  the  humems 
alone  will  not  perrait  of  promt  I  ion  or  supination  afterwards,  as  the  ratlius  and  ulna  are 
solderetl  together  at  their  upper  eqils. 
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common  one,  excision  of  tbe  fractured  internal  epicondyle  or  e|>itrocIilea. 
Removal  of  tins  process  will  be  especially  intliculed  when  it  is  matle 
out,  at  onee  or  biter  on,  to  be  tbe  cause  of  limited  movement  m  tbe 
elbow-joint,  or  when  it  is  tbe  cause  of  pressure  upiui  the  ulmir  nerve,* 
Cases  in  whieb  the  epicondyle  has  been  sueeesstully  reuioved  for  the 
latter  reason  will  be  fuund  recorded  l»y  i^Ir.  J.  Hiitrlnnsf)n,  jun,  (Bnt, 
MaL  Jount.,  vtd,  i*  1892,  p.  113),  and  Mr.  Pulaml  {Tratfmatic  Separa- 
tum of  the  Epipht^Sf's,  p.  355),  this  latter  surgeon  giving  several  i-astiS 
besides  bis  own.    I  may  reiuiud  rny  readers  that  in  some  of  tliese  cases 

P'IG.  66. 


Periosteal  cleFator  and  other  instrnmenLs  of  Tery  useful  pattern  for  exciaioa  of 
joints.     (FaiiibciuF-)! 

of  fractured  ioternal  epicondyle  the  joint  is  opened  and  serious 
ankylosis  w-ill  follow  expectant  treatment.  Further,  that  in  many  of 
the  recorded  cases  of  separation  of  tbe  internal  epicondyle,  tbe  joint 
having  apparently  escaped,  tbe  amount  of  ankylosis  which  follows  is 
quite  out  of  proportion  to  the  slight  amount  of  injury  {Malgaigiie, 
quoted  by  Poland,  loc,  supra  cit,,  p.  376).  In  sueh  cases  more  than  a 
partial  excision  will  he  required,  l>r.  G.  E,  Davies,  of  Philadelpbia, 
advises  osteotomj/  of  the  huments  for  rnbifus  raniSt  the  deformity  which 
ujay  follow  a  fracture  of  the  internal  condyle  not  corrected  at  the  time 
of  tbe  accident*  He  biuks  up<m  this  as  the  most  common  of  fractures 
about  tbe   elbow-joint.       Technique, — An    incision    is   made  over  tbe 


•  The  nerve  lies  in  a  gritove  at  the  back  of  the  proeeasT  b^^ing  held  in  place  also  bj 
Hbrcs  which  paas  from  the  epicondyle  to  the  olecranon,  giving  attucbmeat  to  part  of  the 
flexor  carpi  ulnarip*. 

t  They  can  be  obtained  at  Hawkslej*»,  357,  Oxford  Street ;  aJao  from  Dowu  Urcw. 
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internal  coiHlyle  and  prolonged  upwards,  and  the  bone  exposed  by  careful 
dissection.  The  brachial  artery  and  the  median  nerve  lie  to  the  outer 
side  and  in  front  of,  the  ulnar  ner%^e  to  the  inner  side  and  behind  this 
incision.  The  ed|^es  of  the  wound  having  been  well  retracted,  a  narrow 
osteotome  is  introduced  and  the  bone  divided,  but  not  couipIeteVv. 
The  remainder  is  tljen  fractured  or  bent  until  the  *lesired  position  is 
attained.  The  limb  is  kept  extended  in  plaster  of  Paris  for  six  weeks; 
after  removal  of  this,  massage  ond  movement  restore  the  mobility 
of  the  joint  in  two  weeks.  Three  cases  are  given  with  successful 
resuU 8  (A n n a!^  of  Surffcnj ,  Jan ,  1 899) * 

Unfavourable  HeexLlts  of  Elbow-Jomt  Excision, 
"  I,  Persistence  of  tuberculous  disease.  This  is  especially  likely 
when,  previous  to  the  operation,  the  capsule  has  been  perforated  and 
disease  has  burrowed  out  amongst  the  origins  of  tlie  flexors  or  ex- 
tensors, 2.  Caries  and  elironic  osteo-myelitis.  These  are  not  unlikely 
to  supervene  when  the  reparative  power  is  poor  and  the  wound  becomes 
infected,  3-  Ankylosis.  This  is  not  uncommon  in  children,  owin^  to 
the  great  tendency  of  inflammatory  products  to  organise  quickly  in 
early  life.  Furthermore,  there  is  the  difficulty  of  getting  them  to  use 
the  joint  or  submit  to  passive  movement ;  all  they  will  do  is  to  move 
their  arm  and  forearm  from  the  slioulder-joint  (p,  1 17).  But  thorough 
persevering  treatment  will  secure  a  sound  though  stitl' joint,  with  a  very 
useful  liaud,  4,  A  flail-like  joint,*  A  limb  may  remain  weak  for 
some  time,  owing  to  the  muscles  not  taking  on  firm  attachments. 
Friction  and  galvanism  should  be  used  perseveringly*  If  there  is  too 
much  separation  between  the  ends,  the  patient  should  wear  a  well- 
moulded  support;  the  use  of  the  hand  and  fingers  will  thus  be  retained, 
and,  if  the  patient  is  youngs  gradual  and  great  improvement  will  very 
likely  tstko  place  in  the  elhow.  Re-excision  and  wiring  may  be  tiied  in 
some  csvses  with  healthy  patients.  According  to  Sir  W,  Mac  Cormac 
(he,  snpni  riL,  p.  398)  most  of  the  fiail-joints  follow  the  extensive 
removal  of  the  lower  end  of  the  humerus,  especially  in  cases  of  injury. 
In  such  cases  the  periosteum  of  the  condyles  and  tlie  muscular  attach- 
ments should  be  as  little  interfered  with  as  possible.  He  pointed  out 
that  flaibjoints  are  of  two  kinds  r — ^(l)  Active  flail-joints,  in  which  the 
muscles  are  strong  and  exercise  control.  These  may  be  very  useful, 
especially  when  aided  by  a  support  to  the  elbow.  (2)  Piissive  flail- 
joints,  where  the  muscles  are  wasted,  and  the  haiui  on  I}''  can  be  used  by 
the  employment  of  a  supporting  splint,  5,  If  tlie  wound  becomes 
infected  ;  cellulitis,  erysipelas,  &c.  6*  Secondary  haemorrhage.  This 
occurred  in  11  out  of  250  military  cases  (Otis,  he*  cit.,  p.  860).  7,  A 
useless  limb,  owing  to  the  muscles  being  utterly  wasted  from  long 
disease  and  disuse.  8.  Injury  to  the  ulnar  nerve  with  its  resulting 
interference  with  motion,  sensation,  and  nutrition.  A  few  days  after 
the  excision  the  nerve  sliould  be  found  by  a  second  incision  below  and 
in  front,  traced  upwards  and  united.     9.  An  adherent  scar. 


•  Mr.  G.  Forster  (^Lamu^,  1872,  voK  i*  p.  3)  relat«i  n  ease  in  which  the  nght  limb  waa 
a  perfect  Eftil,  yet  with  the  help  of  n.  leather  moulded  splint  all  the  moyements  of  the 
fiogers  were  good,  and  the  patient  could  do  needlework  and  write  welL  Stich  a  splint 
ie  capped  to  the  shoulder  and  moulded  to  the  limb  down  to  the  wrist,  leaving  the  fingers 
free  J  and  strapped  rotmd  the  ehest. 


^ 
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This  opeiTiiioii  has  not  been  extensively  prftctiKetl,  partly  ou  ticcount 
of  the  good  results  given  by  a  carefully  performed  excision,  and  partly 
because  this  joint  does  not  lend  itself  to  free  exposure  by  so  simple  an 
incision  as  in  the  case  of  the  knee-joint.  The  statement  of  some 
surgeons  that  in  children,  at  the  present  day,  excision  of  joints  for 
tubercalous  disease  is  quite  unnecessary,  as  erfieion  is  perfectly  satis- 
factory, requires  qualification.  Whatever  be  the  joint,  erasion  can  only 
be  perfectly  satisfactory  if  performed  in  suitable,  i.e.,  early,  cases. 
Where  tlie  bones  themselves  are  not  diseased,  erasion  will  give  better 
results  than  excision;  but  tuberculous  diseaseof  the  joints,  and  among 
them  the  elbow,  does  not  always  come  before  the  surgeon  in  its 
early  stage. 

Mr.  Glutton,  at  a  meeting  of  the  Medico- Chirurgical  Society  {Brit. 
Med.  Journ,,  Dec.  16,  1893),  advocated  early  erasion  of  the  el  bow -joint 
in  place  of  late  excision.  ?Ie  exposed  the  joint  by  dividing  the 
olecranon.  Nine  cases  were  thus  treated.  Of  these  the  first  two  hnd 
ankylosed  joints,  but  very  serviceable  limbs*  Six  cases  resulted  in 
more  or  less  movement  in  the  joint,  with  cessation  of  the  disease.  The 
ninth  and  last  case  was  subsequently  excised. 

While  I  would,  first,  allow  that  I  have  no  personal  experience  of 
erasion  of  the  elbow-joint,  I  am  very  doubtful  if  this  operation  will  give 
results  equal  to  those  of  a  well-performed  excision.  In  experienced 
hands  erasion  will  usually  remove  all  the  disease,  but  here  we  want  a 
moTable,  and  a  freely  movable,  joint  as  well.  Judging  from  Mr. 
Clutton*s  cases,  I  doubt  if  the  latter  will  be  obtained  if  erasion  of  this 
joint  comes  into  vogue  on  a  large  scale.  And,  speaking  from  an 
experience  of  some  forty  cases  of  erasion  of  the  knee,  I  thinks  after 
erasion,  there  must  be  a  tendency  to  fibrous  ankylosis  between  tlie  ends 
of  the  bones  which  are  left.  Now,  this  is  not  a  matter  of  much  import- 
ance in  the  lower  extremity,  where  a  firm  support,  as  little  shortened 
as  possible,  is  the  chief  point  to  he  attained.  In  the  case  of  the  elbow- 
joint,  on  the  other  hand,  complete  removal  of  the  disease  and  free 
mobility  are  the  height  of  our  desires.  The  hitter  certain ly^and,  I 
believe,  the  former  also  with  the  majority  of  operators — will  be  best 
attained  by  excision  with  free  removal  of  the  ends  of  the  bones  (p.  114), 
Next  to  thorough  exposure  and  complete  removal  of  the  disease,  a  freely 
movable  joint  is  what  we  require  here,  antl,  if  this  be  attained,  it 
matters  very  little  if  the  limb  is  shortened. 

Erasion  of  tho  Elbow- Joint.— Tlie  following  account,  owing  to 
my  w»int  of  experience  of  this  operation  here,  is  taken  from  the 
Manual  qf  SHrgiral  Treatment,  pt.  ii,  p.  260,  by  Messrs.  Watson 
Ciieyn©,  C.B.,  and  Burghard.  It  will  be  noticed  that  these  writers  speak 
guardedly  of  the  amount  of  movement  which  may  be  expected  after- 
wards. "  In  children  the  operation  will  be  arthrectomy,  Arthrec- 
tomy  in  children  is  an  extremely  satisfactory  operation,  which  generally 
leaves  a  certain  amount  of  movement,  although  the  restoration  of 
function  is  not  complete.  The  operation  is  best  performed  through 
two  long  lateral  incisions,  one  on  either  side  of  the  joint.  On  the 
inner  side,  the  incision  should  reach  from  just  below  tlie  point  at  which 
the  ulnar  nerve  pierces  the  internal  intermuscular  septum  downwards 
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to  ubtmt  2  or  3  inches  bt^hnv  the  level  «if  the  joint.  On  the  imter 
side,  tlie  incision  may  extend  alightlv  higher  up  the  arm,  but  nnist  not 
reach  as  low  down  nn  the  foreiirni  for  fear  of  injuring  the  posterior 
interosseous  nerve  just  opposite  tlie  neck  of  tlie  radius.  It  is  well  to 
make  the  incisions  as  frt-e  as  possible  because  plenty  of  room  is  required 
to  enable  the  snrgeon  to  see  clear!}'  what  lie  is  doing.  The  incisions 
are  carried  down  to  ibe  condyles  of  the  lunnerus,  and  the  removal  of 
the  gynovinl  membrane  from  tlie  hack  of  tlie  joint  is  proceeded  with. 
The  capsule  can  usually  be  readily  defined  especially  upon  the  outer 
side,  and  the  skin  and  subcutaneous  tissues  are  raised  from  it  hy  the 
handle  of  the  knife  or  a  blunt  dissector.  The  wliole  of  the  capsule 
over  the  radio-ulnar  and  the  radio-huuieral  jn'tieulations  is  thus  gradu- 
ally separated  as  far  as  the  edge  of  the  olecranon.  The  triceps  is  also 
raised  fi'om  the  capsule  as  far  as  the  middle  line  of  the  joint,  when  a 
similar  procedure  is  adopted  on  the  inner  side,  care  being  taken  to 
raise  the  ulnar  nerve  from  its  groove  behind  the  intt^rnal  ctJiidyle  along 
with  the  stift  parts  and  not  to  injure  it.  The  fingers  can  then  be  made 
to  meet  across  between  the  triceps  and  the  capsule,  and  thus  the  whole 
of  the  upper  part  of  the  synovial  mendirane  is  easily  separated  and  can 
be  divided  by  a  knife  just  at  its  reflection  on  to  the  bone,  and  peeled 
carefully  downwards;  it  is  also  divided  on  each  side  in  the  litie  of  the 
incisions,  and  is  cut  away  below  at  its  attachments  to  the  olecmnon, 
and  to  the  radius  and  ulna.  The  entire  posterior  portion  of  the 
synovial  membrane  is  thus  renioveil,  and  the  next  step  is  to  ileal  with 
tlie  anterior  portion.  In  order  to  do  ibis  satisfactorily  it  is  generally 
advisable  to  partially  detacli  the  tendinous  origins  of  the  muscles  fi'oni 
the  condyles  of  the  humerus,  beginning  over  the  outer  one.  The 
periosteum  is  incised  and  stripped  forwards,  together  with  the  muscles 
arising  from  it,  witli  a  periosteum-iletacber  ;  these  structures  are  pulled 
forcibly  forwards,  an  assistant  Indds  the  limb  flexed  to  a  right  angle, 
and  the  anterior  surface  of  the  capsule  is  defined  and  separated  by  a 
blunt  dissector  and  the  fingers.  Special  vnve,  must  be  taken  not  to 
damage  the  posterior  interosseous  nerve  in  tlie  lower  part  of  the  incision. 
The  structures  on  the  inner  side  are  then  dealt  witii  in  a  similar  maimer, 
the  periostemn  and  the  tendinous  origins  of  the  muscles  beiug  separated 
from  the  internal  epicondyle  and  the  capsule  defined  and  separated 
from  them.  The  finger  can  soon  be  made  to  pass  across  from  one 
incision  to  the  other  between  the  capsule  and  tlie  superficial  structures, 
amongst  which  will  be  the  brachial  artery.  By  passing  the  finger 
across  from  one  incision  to  the  other,  and  by  stripping  the  soft  parts 
upwards  and  downwards  Ibe  entire  front  portion  of  the  capsule  can  be 
sejjarated  and  may  be  cut  across  at  its  attachment  to  the  bones,  and 
removed  whole.  The  lateral  ligaments  are  divided  in  doing  this,  and 
the  ends  of  the  bones  can  then  be  easily  protruded  through  the  wound  ; 
the  olecranon  is  first  pushed  through  whichever  incision  it  can  be  made 
to  project  from  more  easily — genei'ally  the  outer — and  the  synovial 
membrane  of  the  radio-ulnar  articulation  is  completely  removed.  The 
orbicular  ligament  will  also  require  careful  insperlion  for  it  is  often 
diseased.  After  all  the  synovial  membrane  has  been  removed  frmn  its 
attachment  to  the  bone,  and  after  any  portions  of  cartilage  or  bone 
that  are  affected  have  been  shaved  off  with  a  knife  or  freely  gouged  out, 
the  humerus  is  protruded  through  one  of  the  wounds — generally  the 
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inner— and  exannuetL  Special  attention  must  be  paid  to  tlie  oleinuion 
and  coronoid  fossae,  and  the  articular  surface  must  be  treated  in  a 
manner  similar  to  that  adopted  for  the  bonea  of  the  forearni.  After 
the  disease  has  been  thoruu^jhly  removed,  the  hones  are  replaced,  the 
wounds  stitched  up  witliout  a  drainage  tube,  the  usual  antise|>tic  ilress- 
iujfH  applied,  and  the  limb  placed  upon  an  internal  angular  splint. 
Shoidd  septic  sinuses  be  present,  they  must  be  treated  liy  excision  if 
possible,  or  at  nuy  rate  b)'  thorough  scraping,  the  urticuhir  surfaces 
should  then  be  spongud  over  with  uudihited  carbolic  acid,  and  a 
drainage  tube  inserted  when  the  wound  is  sewn  up  ;  wlten  no  sinuses 
are  present,  tlrainap^e  is  seldom,  if  ever,  necessary.  After-treatment, — 
The  splints  should  be  retained  for  three  or  four  weeks,  after  wliich  the 
arm  should  be  kejJt  in  a  sling  fur  another  two  or  tliree  weeks,  and  the 
patient  encouragtul  to  move  it  freely*  Tliere  is  no  particular  advajitage 
in  performing  passive  movement;  in  a  child,  tlie  arm  will  be  constantly 
used,  and  the  result  will  be  as  good  by  leaving  the  case  to  nature  as  by 
trying  to  force  it  with  passive  movement.  The  only  form  of  passive 
movement  that  is  really  desirable  is  rotation  of  the  hand,  and  this  may 
be  practised  diligently,  both  actively  and  passively/' 
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Indioations^— This  operation  may  be,  very  occasionally,  made  use 
of|  with  every  precaution »  in  old  cases  of  dislocalion  of  the  head  of 
the  radius,  where  reduction  has  not  been  effected  owing  to  the  amount 
of  swelling,  Ac*,  ami  where  the  movements  of  the  forearm  are  much 
hampered,  especially  in  a  young  and  healthy  adult. 

Operation.^ — An  incision  about  2  inches  long  is  made  over  the  pro- 
jecting head  of  the  bone  behind  or  through  the  posterior  part  id*  the 
supinator  longus*  The  soft  parts  having  been  separated  with  a  blunt 
dissector  and  held  aside  with  retractors,  the  neck  of  the  radius  is  care- 
fully divided  with  a  tine  saw  or  cutting  bone-forceps.  Sufficient  bone 
must  be  removed  here  or  from  the  external  condyle  to  leave  a  gap  that 
will  avoid  the  risk  of  fresh  ankylosis.  The  musculo- spiral  nerve  hes  to 
the  inner  side,  ami  great  care  must  be  taken  not  to  interfere  wiUj  this 
or  the  biceps  tendon.  The  forearm  shouhi  be  put  through  its  move- 
ments (p.  114)  freely  but  carefully,  while  the  patient  is  runier  the 
anffisthetie,  so  as  to  break  down  adhesions.  Any  needful  liraimige 
should  be  providtid,  ami  every  care  taken,  by  not  interfering  with  tlie 
soft  parts  more  than  is  absolutely  needful,  and  by  keeping  the  wound 
aseptic,  to  secure  primary  unions  and  thus  avoid  the  risk  of  stiffness 
again  occuring.  After  a  few  days  a  sling  may  be  substituted  for  a 
splint,  and,  ten  to  fourteen  days  later  (p.  117)^  passive  movements  made 
use  of  daily,  with  the  aid  of  an  amesthetic  if  needfuL 

In  October  1894  I  excised  the  head  of  the  radius  in  the  following 
obscure  and  instructive  case  : 

In  the  previous  Auirust  tlie  lad,  agetl  12,  had  fallen  from  a  Indder  partly  on  to  his  feet, 
pnrtly  on  hiB  right  f^lx^w^  not  on  the  hantl.  Much  swelHng  of  the  joint  bad  followed, 
with  ftuhs(ii|uent  etiffiiesa^  rendering  the  limb  very  uaele:^.  Paiisivt  nitnement  had  been 
tried*  btitthe  patient  hrni  done  hia  be«4t  lo  rctider  the  refiuU  negative.  The  forearm  was 
fixed  in  a  poiiitioii  midway  between  pronation  and  sapi nation,  and  flexed  at  a  right  angles 
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No  OexLon  was  poetible  bejond  Ihis,  PaastTe  extension  to  about  iso'^.  Pronation  and 
supination,  passiTC  and  actiTt,  quite  abolisbed.  A  pmminenct? — ?  the  bead  of  the  radius 
— to  be  felt  bolow  the  ext^nial  condyle,  but  not  admitting  of  rotation  ;  there  whs  no 
crepitus.  Dr.  Harsant,  of  Rrititol,  sent  uie  the  case  as  one  probably  of  dislocation  of  the 
heaii  of  the  nuiius,  ant!  with  this  view  I  agreed^  though  against  it  were  tbe  history  of 
direct  violence  and  the  absence  of  any  rotation  in  the  swelling.  On  exploration  of  the 
injury  by  a  free  lateral  iuciBion,  it  turned  out  to  be  one  of  those  tare  cases  of  fracture 
through  the  neck  of  tbe  radius.  Juat  below  tbe  external  condyle  the  head  of  the  radios 
was  found  aeparftted  from  the  sihaft  by  a  fracture  throcgb  the  upper  part  of  the  neck,  and 
lying  with  its  articular  surface  turned  directly  outwards.  On  removal  of  this  there  waa 
distinct  improvement  in  pronation,  but  tittle  in  supination.  Flexion  was  now  poasible  to 
40°,  and  extension  to  almoi^t  the  cotnplete  range,  but  only  on  forcible  movement.  As  the 
movements  were  still  incomplete,  and  certainly  would  not  be  retained,  I  removed  the 
capitellum  of  the  humerus  from  the  same  inci.'don  with  a  narrow  osteotome.  The  fcirearm 
could  now  be  put  through  its  full  range  of  movements.  The  wound  healed  under  an 
Bseptio  clot,  and  the  patient,  when  be  left  my  care  five  weeks  later,  bad  recovered  almost 
complete  active  movements  of  the  joint,  though  the  whole  limb  was  still  weak.  Three 
months  later  I  heard  that  he  could  '*do  everything  nearly  as  before  the  accident,  and  that 
he  could  also  carry  ocsnsiderable  weights." 

Mr.  Waiuw right  {Clin.  Sttt.  Trawt.,  vol.  xix.  p.  332)  records  a  eomewhat  analogous 
case,  in  which,  in  an  adult,  he  removed  the  head  of  tbe  radius,  which  was  vertically 
fractured^  and  the  coronoid  pnicess,  which  bud  been  imperfectly  united  with  fibrous 
tissue.  The  accident  bad  Taken  place  three  mooths  before,  Tbe  movements  of  the  limb 
were  diatiuctly  improved  by  the  operation. 


■DTKUlflTIlD    FRACTTTRE    OF   THE    OLECRAWOir. 

Indicationa, — For  some  further  details  the  reader  is  referred  to  the 
remarks  on  treutiiient  of  uimtiited  jmtelhi  by  wiring*  A*  Simple  Frac- 
twr*^.— (l)  Operation  shotild  be  the  rtUe  directh/  after  the  injttrtf,  under 
fnvounible  surroundings,  in  a  liealthy  patient  to  whom  the  unimpaired 
movemeuts  of  the  limb  are  of  the  first  importance.  Aud  the  indiration 
for  operation  liere  will  be  greater  if  there  be  mticli  lateral  tearing  of  the 
joint*capsule,  as  shown  by  distension  and  bulging,  (2)  Where,  in 
spite  of  ctueful  treatment,  the  limb  is  weak  and  its  usefulness  seriously 
interfered  with,  espeelally  where  the  occupation  of  the  patient  requires 
vigorous  extension  of  the  elbow*  ♦  {3)  Where  such  treatment  has  not 
been  used,  but  the  time  for  it  has  gone  by.  In  either  case  the  patient 
should  be  young  and  healthy.  His  future  life  and  the  surroundings 
under  which  this  will  be  spent  must  also  be  taken  into  account.  The 
object  of  the  operation,  its  possible  risks  and  the  need  of  his  full  and 
intelligent  co-operation  should  be  fully  explained  to  hiiu.  It  is  well  for 
another  patient  who  has  had  the  oi>eratton  ]>erformed,  to  meet  him. 
Moreover  the  patient  should  realise  that  a  union,  however  close  and 
useful  it  may  be  at  first  after  a  judicious  employment  of  splints,  will 
not  remain  so  if  submitted  to  constant  and  laborious  work.  Another 
clear  but  rare  indication  for  wiring  is  when  both  olecrana  have  been 
fractured,  or  when  a  patient,  in  addition  to  a  fracture  of  one  olecranon, 
has  a  fracture  anywhere  in  the  opposite  upper  extremity,  thus  render- 
ing him  very  helpless.     I  may  here  make  a  suggestion  to  my  juniors. 


*  The  surgeon  will  examine  how  far  this  power  is  lost,  to  what  extent  the  triceps  has 
wasted,  and  what  evideneo  of  union  there  is  between  the  fragmeutii. 
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Where,  for  aiiy  reafion,  operatiaii  is  not  pei-foniied,  there  should  be  no 
time  wasted  witli  troublesoine  splints,  difficult  and  uBually  futile 
attempts  to  draw  down  the  upper  fragment  with  strappings  &e*,  but  the 
case  should  be  assiduously  treated  from  the  first  with  well  applied 
ma-^sage.  If  this  be  iiitt;lligently  carried  out,  the  wasting  of  the  triceps 
and  other  muscles  does  not  take  place,  the  effused  products  are  quickly 
absorbed,  and  the  adhesions  in  and  about  the  joint  are  prevented*  The 
patient  carries  bis  arm  in  a  sling,  and  begins  to  use  it  cautiously*  Tlie 
result  is  excellent  with  far  less  irksomeness  to  the  patieut,  and  trouble 
on  the  part  of  the  surgeon.  B.  Compound  Fracture. —  Here  the  opera- 
tion is  distinctly  indicated  in  competent  hands.  The  free  incision 
required  wiU  relieve  the  tension  of  the  ecchymosed  soft  parts,  it  will 
aid  the  needed  asepsis,  it  will  admit  ol  the  removal  of  any  detached 
fragments,  it  will  enable  tlie  surgeon  to  empty  the  joint  of  clot,  which, 
even  if  it  do  not  suppurate,  will  persist  tediously  and  impair  future 
movements.  Finally,  it  is  taken  for  granted  that  a  surgeon  under- 
taking this  operation  has  good  reason  for  feeling  confident  in  his 
knowledge  of  modern  surgery* 

Operation. — The  parts  having  been  most  care  fully*  cleaned  before  and 
again  at  tlie  time  of  the  operation,  the  sur»^eon  raises  a  convex  rtai>  of  skin, 
subcutaneous  tissue  and  the  olecranon  bursa.  In  most  cases  the  con- 
vexity should  be  downwards.  The  incision  begins  a  little  above  the 
level  of  the  fracture,  about  i  inch  to  one  side  of  it,  and  is  then  carried 
downwards,  and  curved  across  the  back  of  the  elbow^  about  I  inch 
below  the  lower  margin  of  the  olecranon,  and  then  finally  carried  up 
upon  tlie  oppo&^ite  side  to  a  point  opposite  to  where  it  began.  In  those 
old  statiding  cases  where  there  is  reason  to  think  that  the  ti-iceps  must 
be  elongated  in  order  to  bring  the  fragments  into  position  (ride  infra)^ 
the  convexity  of  the  flap  must  be  carried  sufficiently  upwards  so  as  to 
expose  the  lower  part  of  that  muscle-  In  any  case,  care  must  be  taken 
to  raise  a  flap  of  even  thickness  and  uniform  nutrition  throughout ; 
when  raised  it  is  wrapped  in  sterile  gauze.  The  line  of  fracture  is  then 
made  out,t  any  torn  edges  of  fascia  which  may  lie  between  the  frag- 
inents  are  turned  aside  and  trimmed  clean,  but  not  removed  ;  the  joint  is 
fully  tlexed,  and  any  clots  picked  out  or  washed  away  witli  sterile  saline 
solution.  The  surfaces  of  the  fragnieots  are  then  refreshed,  if  needful, 
with  a  fine  sharp  saw  or  chisel.  And  before  this  is  done  it  may  be  need- 
ful  to  remove  some  adhesions  between  the  upper  fragment  and  the 
humerus.  To  carry  out  the  wiring,  a  small  incision  is  nnide  vertically 
down  to  the  ulna,  a  full  J  inch  below  the  line  of  fracture.     Where  the 


•  The  area  of  the  wotnid  must  be,  previoUBlj,  widely  sbjivcd,  and  then  thoroughly 
loaped  and  scmbbed.  The  Bkin  is  next  diainf<*cled  (i)  by  turpentine,  or,  iia  I  prefer^  liquor 
potasue  in  dirty  Bkins  at  the  time  of  operation,  (2)  by  scKiiking  it  for  a  few  niiiiutea  with  a 
iiolution  of  biniociideof  mercury  and  methylat&J  spiriL  (i  in  500)  ;  (3)  this  Is  wa&hed  avraj 
with  a  watery  aolntion  of  biniodkle  of  mercury  (1  in  2000)  ;  (4)  an  antiseptic  dresBing^ — 
e.ff,^  iodoform  gauze  soaked  in  and  weU  wraiig  out  of  the  above  watery  solution  of  the 
biniodidcT  or  a  2  per  cent,  lysol  solotion^  and  over  this  salicylic  wool — is  well  bandaged 
on  till  the  operation. 

t  Thia  may  be  at  one  o!  three  places,  (a)  The  tip  of  the  olecranon  may  be  broken  off  ; 
(^)  the  olecranon  may  be  broken  nt  iilxjut  its  centre,  where  the  greater  sigmoid 
caiTity  naiTowa  ;  (p)  this  process  may  be  detached  at  ita  junction  with  the  shaft  of  the 
ulna^    In  my  experience,  this  is  the  commonest. 
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bone  may  be  fatty,  as  after  disuse,  drilliog  nearer  to  the  fracture  will 
certainly  lead  to  the  wire  cutting  throngh  when  tifjhtened  iijk  The 
cut  edges  of  the  periosteum  ure  at  uuce  seized  with  Speueer  Wells' 
forceps,  to  mark  the  epot  and  to  obviate  one  difficulty  in  passing  the 
wire.  The  bone  is  then  *)rilled  obliquely  with  an  ordinary  Hterilised 
bradawl— Severn  1  sizes  sljouhl  be  ai  baud— the  point  emerging  on  the 
fracture  surface  just  above  the  articuUir  cartilage.     To  eiisure  accurate 


-mk« 


Methcxl  of  lengthening  the  tricejifl  in  the  operation  for  wiring  long-standing 
cases  of  fracture  of  the  olecranon.  The  larger  figure  shows  the  long  flap  required 
for  expcwure  of  the  triceps,  nnd  the  iverratetl  divi»ioo  nf  the  muiiicle  described  in 
the  text.  The  emaller  liguie  showu  the  method  of  npjimxiniating  the  serrationa 
above  and  below,  and  how  the  muKck  i»  clongatw!.  The  apices  of  the  Berratioua 
are  made  blunt  in  order  to  secure  a  larger  aurfatje  for  union  (Cheyue  and 
BurghnitJ). 

symmetry  in  drillitig  the  second  fragment  the  two  are  brought  together 
und,  the  bnidawl  being  withdrawn,  a  second  vertical  incision  ia  made 
with  the  same  lu'ecuutioiis  over  the  upper  fragment,  and  its  edges  seized 
with  forceps.  The  bradawl  is  then  again  iutrodueed  obliquely  so  as  to 
seciire  a  passage  fur  the  wire  precisely  opposite  to  tbe  first.  Sterilised 
silver  wire*  is  then  insinuated  through  the  openings  in  the  fragments, 


*  Lord  Lister  {Lane^t^  1883,  vol.  ii.  p.  761)  girea  wire  about  ^  inch  as  amply  sufficient 
for  the  olecranon,  while  for  the  shaft  of  the  femurt  in  an  adult  mftle^  a  piece  of   wire 


UNUKITED  FRACTURE  OF  THE  OLECRANON. 


129 


and  the  forceps  which  act  as  guides  to  the  apertures  are  not  removed 
till  this  is  done.  Flexion  of  the  joint  to  the  full  facilitates  passage  of 
the  wire.  The  joint  is  now  finally  cleansed,  the  forearm  is 
extended,  and  an  assisUnt,  with  a  piece  of  sterilised  ganze  in  each  hand, 
brings  the  fragments  aecurately  together.  The  surgeon,  grasping  the 
ends  of  the  wire  in  Spencer  Wells*  forceps,  atraightens  them,  and  keeping 
Ilia  hands  low  makes  a  small,  neat  twist  of  about  two  half- turns.  The 
ends,  cut  short,  are  next  hammered  down  into  the  periosteum  and  bone. 
The  handle  of  a  metal  gouge  will  serve  if  a  small  hammer  is  not  at  hand* 
The  ends  should  he  completely  buried  by  drawing  over  them  any  fascia 
or  periosteum,  whichever  is  at  hand.  This  and  tiny  lateral  gaps  in  the 
capsule  are  carefully  drawn  together  with  fine  sterilised  silk,  I'he  flap 
is  tlien  sutured  with  sterilised  liorsehiiir.  As  a  rule  no  drainage  will 
be  required.  In  a  few  cases,  where  from  great  ecchymosis,  superficial 
and  deep— and  it  will  be  remembered  that  these  fractures  are  usually 
due  to  direct  violence,  and  that  some  patients  fall  very  heavily — there 
is  risk  of  sloughing  and  consequent  infection,  a  small  drainage-tube  should 
be  eniphiyed,  and  the  wound  sature<l  with  fine  sterilised  salmon-gut, 
and  only  some  of  these  drawn  close  at  the  time  ot"  the  operation.  If 
an  ample  dressing  is  applied  the  Hmb  may  be  placed  in  a  sling  and 
bandaged  to  the  side  with  the  joint  flexed,  110  splint  being  needed  in 
most  cases*  In  some  cases  of  secondary  suture  where  there  has  been 
difficulty  in  getting  the  fragments  together,  the  limb  should  be  put  up 
extended  on  a  splint.  In  about  ten  days  passive  and  active  movements  of 
the  joint  should  be  carefully  begun,  and  continued  with  the  persevering 
and  intelligent  co-operation  of  the  patient,  who  should  have  been 
warned,  beforehand,  of  the  necessity  of  his  undertaking  a  full  share  of 
the  responsibility  in  the  result. 

Occasiomilly,  in  cases  of  secondary  suture,  it  will  he  impossible  to 
approximate  the  fraguients  without  elongation  of  tlie  triceps.  The 
best  Tvay  of  doing  this  is  that  given  by  MeSxSrs.  Watson  Cheyne,  C.B., 
and  Burgitard  {Mannal  Suvff.  Treats,  pt,  iii,  p,  88).  **  If  the  muscle 
be  divided  transversely  the  upper  fibres  ivill  contract,  and  a  gap  will  be 
left  in  the  muscle  which  may  lead  to  much  functional  disability*  The 
incision  should  therefore  be  V-shaped,  or  zigzag;  two  V's  or  sen'^ationsp 
with  their  apices  upwards,  carried  through  the  breadth  of  the  muscle 
are  sufficient.  It  is  done  as  follows  :  An  incision  cuumienciug  at  the 
left  edge  of  the  triceps  is  curried  obliquely  upwards  and  to  the  right 
through  the  muscle  for  about  2  inches,  according  to  the  amount  of 
shortening  present ;  the  termination  of  this  incision  should  be  distant 
from  the  left  edge  one  quarter  the  entire  breadth  of  the  muscle.  From 
this  point  a  second  incision  is  carried  obliquely  downwards  and  to  the 
right,  teruiiitating  in  the  centre  uf  the  nmscle  on  a  level  with  the 
stiirtingpoint  of  the  first.  A  third  incision  then  runs  obliquely  upwards, 
and  also  to  the  right,  terminating  at  the  three-qimrter  point,  ami  the 
division  is  completed  by  carrying  another  from  this  point  obliquely 
downwards  to  the  right  again,  and  bringing  it  out  to  the  right  edge 
of  tlie  muscle.      This  gives  a  series  of  serrations  above  and    below 


about  ^  inch  in  thickuese  is  requisite  in  order  to  tt»\&t  with  ocrtJiinty  the  enormouft  force 
of  the  great  tnoAcles  of  the  thigh  ;  wire  of  about  No.  13  English  gaage  is  asuaUy  the  right 
ftJte  for  the  olecraDon. 


S,— VOL.    I, 


130 


OPERATIONS   ON   THE   UPPER    EXTREMITY. 


the  line  of  incision,  mnl  when  the  fragment  with  the  tendon  attached 
to  it  is  pulled  down  the  apices  of  the  serrations  should  be  in  contact  if 
the  incision  has  been  properly  planned.  The  adjacent  sides  of  the 
sensations  above  and  below  are  stitched  to  each  otlier,  so  that  two  blunt 
cones  are  formed,  one  above  and  the  other  below  the  line  of  division 
of  the  muscle  ;  the  apices  of  these  blunt  cones  are  then  stitched 
together  by  the  muscle  sutures.  The  incision  is  best  made  in  the  lower 
part  of  the  muscle,  so  that  the  apices  of  the  upper  serrations  include 
some  portion  of  the  tendinous  expansion  ;  the  best  union  is  obtained  if 
muscular  fibres  he  included  in  the  incisions  instead  of  making  them 
entirely  through  the  tendon.'*     (Fig.  67.) 


DISPLACEMENT    OF    THE    ULNAR    KERTIS. 

This  may  come  on  at  an  early  djite  after  the  strain,  or  at  a  much  later  period,  being 
then  due  to  obliteration  of  the  groove  in  which  the  nerve  lie«  with  fibrous  tissue,  or, 
perhapsj  from  irregularity  of  the  growth  of  the  lower  epiphysisi.  Mouchet  (ffn^.  de* 
M&piiauj;  1902,  vol.  Ixixv.)  bas  shown  that  j^^vemlj  ears  may  eUpse  before  the  displaced 
oerre  caused  trouble.  During  this!  time  the  functions  of  the  joint  may  have  been  very 
aatiafaciory.  Dr.  Farrar  Cobb,  of  Boston  {Aamih  of  Snrfj^r^,  Nov,  1903,  p.  652),  has 
gbown  by  a  list  of  cases  thai  the  operutive  treatment  of  this  condition  is  simple  and 
successful. 

Operation, — An  ineision  ii  made  over  the  normal  position  of  the  nerve  which  may 
now  lie  very  superiicially.  If  its  nutaml  groove  is  preaent  and  merely  empty — and  this 
is  tisually  the  case — all  that  is  needed  is  to  re[ilaee  the  nerve,  and  to  sutiire  over  it  any 
fibroui  tisj;uG  available.  In  other  cjiacs,  a  tiiip  is  taken  from  the  fa^eift  over  the  mutclefi 
attached  to  the  inner  condyle,  and  this  is  sntured  to  the  periosteum  over  the  olecranon  j 
or  the  inner  border  of  the  triceps  Is  attsicbed  to  the  fieri o^steum  over  the  inner  condyle. 
The  groove  which  the  nerve  should  occupy  is  freed  from  any  sear  tissue  which  may  have 
filled  it  up  ;  unds  if  it  be  neetlful,  the  g-roove  ehould  be  dec-penetl  with  a  gouge.  If  it  is 
clear  that  the  nerve  is  now  securely  fixed,  the  limb  should  be  placed  on  an  angular  splint, 
and  BO  retained  for  three  weeks.  If  the  security  be  at  all  douKtful,  and  if  the  displace- 
ment be  of  long  duration,  the  limb  should  be  kepi  in  an  extended  position.  The  nerve  is 
eometimes  found  to  be  thickened.  When  ibia  is  the  case,  and  the  pain  persists  after  the 
operation,  the  existence  of  neuritis  may  explain  it. 


VENJgSECTION, 
Indications. 

I.  Some  cases  of  pneumonia  after  injury,  as  where  a  plethoric  yoimg 
fanner  breaks  several  ribs  wlten  riding,  and  acute  pneumonia  sets  in  and 
extends  rapidly. — Here  the  cymiosis,  ortbopnoea,  the  distressing  pain, 
may  all  he  relieved  by  a  bleeding  of  eight  to  ten  ounces,  which  very 
likely  will  have  to  be  repeated. 

In  other  cases  of  acute  pneiunonia  wliich  are  not  traumatic,  bleeding 
may  occasionally  be  resorted  to  witii  great  advantage  when  the  patient 
is  young  and  of  full  hnhit,  the  breathing  nitich  oppressed,  and  the  heart's 
action  becoming  embarrassed.  Owing  to  the  tendency  to  cardiac  hulure 
in  this  disease,  the  decision  here  is  a  very  critical  and  difficult  one. 

On  this  point  I  will  quote  from  a  v^ry  instructive  paper  hy  Dr.  S.  West 
{Brit,  Med.  Jounu,  1892,  vol.  ii.  p.  992):  '*  In  the  first  place,  it  is 
generally  agreed  that  no  patient  with  pneumonia  should  be  bled  if  it 
(^an  be  avoided  ;   but,  at  the  same  time,  conditions  may  arise  in  which 
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bleeding  may  be  really  the  only  means  of  saving  life,  the  conditions 
bein^  those  ah*eady  referred  to,  namely,  rapidly  increasing  eyanosis 
and  failure  from  over-distension  of  tlie  right  heart.  Still,  Huch  caaes 
are,  at  the  most,  rare.  Bleeding  in  piieumonia,  if  nntiecessary,  must  be 
harmful,  for  cardiac  asthenia  is  one  of  the  chief  dangers,  and  the  risk 
of  it  is  increased  by  bleeding.  A  vicious  circle  is  thus  established, 
for  cardiac  failure  may  itself  produce  the  very  symptou  s  regarded  as 
indicatiojis  for  the  bleeding,  which  in  its  turn  will  increase  the  cardiac 
weakness  which  has  caused  the  symptoms.  Tiie  question  must  be 
decided  largely  hy  the  condition  of  the  left  ventricle,  and  it  is  unneces- 
sary to  say  how  difficult  this  is  to  determine*  When  the  left  ventricle 
is  weak  and  failing,  bleeding  can  do  no  good  ;  when  it  is  strong,  bleed* 
ing  may  save  life.  Thus  in  pneumonia  bleeding  becomes  a  critical 
measure.  It  may  save  life,  but  it  may,  if  wrongly  employ ed,  take  all 
chance  of  life  away.*  ** 

2.  In  some  cases  of  chronic  bronchitis, — The  late  Dr,  Haret  drew 
this  graphic  picture  of  such  a  case  : 

A  middle-aged  raan  with  chronic  bronchi  Us  and  some  congestion  of  the  lungs  hiti 
exposed  iiimaelf  lo  chili.  **  He  is  sitting  in  a  cbair  ((0  lie  down  is  impossible  for  him)> 
bis  face  is  blue  and  sunken^  bis  lips  purple,  the  eyes  sufEused  and  staring  .  ♦  .  hie  ch^t 
heaving,  and  each  short  gasping  inspimtion  followed  by  a  long  wheeaing  and  moaning 
expiration  ;  hia  lungs  arc  full  of  irioist,  sonoraus,  and  mucous  rhonchi,  scarcely  a  trace  of 
vesicular  murmur  is  to  be  heard,  and  he  is  pulseless.  He  looks  to  jou  beseechingly,  and 
guflps  out,  in  scarcely  articulate  words,  that  he  is  dying.  This  in  but  true.  Kow%  the 
treatment  for  such  a  condition  at  the  pres^eot  day  is  to  *  pour  in  atimuhinta '  (though  the 
palient  can  scarcely  swallow).  Brandy  and  water  are  fpven,  and  ammonia,  and  perhaps 
ether;  then,  if  the  patient  lives  long  etioagh,  mustard  |>oultices  are  applied  to  the  cheat 
and  the  calves  and  feet,  and  the  patient  ia  faoned,  and  the  patient  dies.  .  .  .  Appearances 
have  Yteen  saved,  but  not  the  patient*s  life.  The  fact  h  that  here  the  danger  lay  in  the 
right  side  of  the  heart  being  gorgeti  with  blood,  so  that  it  was  impossible  for  its  stretched 
BJid  distended  walls  to  contract  and  to  propel  forwards  the  thick  and  blackened  blood, 
.  .  .  Open  one  of  these  veins,  which  are,  with  every  systole  of  the  heart,  tending  to  carry 
more  and  more  blood  to  this  already  distended  right  ventricle,  and  all  may  yet  be  well 
with  your  patient." 

Captain  F,  J.  W.  Porter,  R.A.M.C.,  relates  a  case  (Brit  Med, 
Jonm,,  voL  i.  1901,  p.  954)  which  illustrates  the  truth  of  the  above 
remarks,  and  furiiishes  a  vahiable  hint  to  militai-j   Burgeons  : 

A  lieutenant  waa  *bot  throtjgh  the  chest  in  a  Boer  ambush.  He  was  picked  up  four 
hours  later,  in  a  critical  condition  owing  to  dyspnoea  from  a  large  effusion  of  blood  into 
the  right  pleura.  Twenty*four  houra  later,  while  the  patient  was  being-  takeu  across 
country  to  Heilhron,  the  lividity  became  so  great  and  the  puKe  failed  m  much  that  10  ounces 
of  very  dark  blood  were  taken  from  the  uietlian  basilic  vein.  The  patient  immciliatcly 
turned  on  his  wounded  side  and  went  to  sleep.  Next  morning  he  was  quite  rationaL 
Fifty  miles  were  trckk&i  in  28^  hours.     The  recovery  was  uninterrupted. 


•  Dr.  Lucas  Benham  brought  the  advantages  of  Veniesectiou  in  Acute  Pneamonia 
before  the  Medical  Society  {Brit.  Med.  Jtmtm,^  Oct.  29, 1898)^  but  his  advocacy  of  tbts  step 
\  doei  not  appear  to  have  received  much  support. 

t  Brit.  Med.  Journ.,  1883,  vol.  i.  p.  156;  "  Goo<l  remalies  out  of  Fashion,"  Very 
interesting  papers  (with  cases)  will  be  found  by  Dr»  l*ye  Smith  {Med,-Chir.  Tran*.^ 
voL  butiv.  p,  i47)»  Dr.  Ogle  and  Sir  S*  Wdka  {Lttnce4,  vol.  i.  1891,  pp.  1029,  1139). 

9—2 


132 


OPERATIONS   ON    THE   UPPER 


3.  Where  a  tendency  to  apoplectic  seizures  exists** — Dr.  Hai'e  (ioc. 
supra  cit.)  thus  wrote  of  this  class  of  case.  Nature  speaks  **  in  unmis- 
takable languftfje  when  by  a  copious  epistaxis  she  efficiently  relieves 
the  congested  turpd  face,t  the  beating  temples,  the  thill  heavy  Jiead- 
ache,  the  Bleepiness,  the  eonfosion  of  thought,  and  other  symptoms, 
which  in  a  plethoric  individual  betoken,  if  they  are  not  relieved,  serious 
danger,  if  not  an  apoplectic  attack/' 

4,  In  aneurysms,  especially  thoracic. — As  part  of  the  treatment  of 
Valsalva  in  a  modified  form.  Formerly  the  bleedings  in  aneurysm  were 
copious  even  to  syncope.  Nowadays  they  are  made  use  of  differently. 
Tliey  are  small  in  amount,  and  are  only  repeated  so  far  as  to  reduce 
excessive  action  of  the  heart,  or  to  relieve  certain  symptoms  (as  they 
undouhtedly  do),  viz.,  dywpnom  and  pain. 

Dr.  MacDougall,  of  Carlisle*,  in  a  most  interesting  paper  (Amen  Journ, 
Med,  Sri*,  1887,  p.  38)  points  out  the  following  as  cases  in  which  vense* 
section  should  be  more  often  used  when  other  means  have  failed, 
(i)  Details  are  given  of  a  case  of  mitral  and  aortic  incompetence,  with 
chronic  Bright*s  disease  and  acute  pleuro-pneunionia,  in  which  re* 
covery  followed  epistaxis  to  the  amount  of  a  pint.  {2)  Reaction  after 
concussion,  with  a  full,  slow,  labouring  pulse,  and  headache,  (3)  In 
epilepsy  in  strong,  big,  healthy  patients,  ven*esection  will  relieve  the 
cerebral  stasis.  (4)  In  some  cases  of  **  croup,**  in  late  childhood,  or  in 
rigorous  adolescents.  (5)  In  acute  pleurisy,  with  intolerable  pain, 
unrelieved  by  morphia;  where  there  is  not  much  eifusion,  but  lymph 
formation  over  a  wide  surface.  (6)  Very  rarely  in  acute  pneumonia, 
bilateral,  in  young  healthy  subjects,  with  a  small  pulse  and  strongly 
betiting  heart  (ridv  supra).  It  is  pointed  out  that  the  pyrexia  here 
favours  the  dilatation  of  the  right  side  of  the  heart,  (7}  In  suffocative 
pulmonary  catarrh  with  a  truce  of  albumen  and  a  few  granular  casts,  t 
(8)  In  some  cases  of  convulsions,  e,g.,  (a)  after  scarlatinal  nephritis ; 
(b)  in  parturient  or  pregnant  women ^ — i.e.,  in  severe  attacks,  with 
extreme  congestion,  profound  coma,  and  hard  pulse  ;  (c)  in  plethoric 
coma,  preceded  by  headache,  in  full-blooded  women  about  the  time  of 
the  menopause. 

To  the  above  indications  Dr.  West  (he,  mtpra  cit,)  adds  the  following : 

In  two  cases  the  blceding^  was  perforraecl  early  for  cerebral  eymptomg  of  great  gravity* 
One  man,  set  54,  who  had  been  seen  to  fiiH  while  walking,  had  ats  affecting  the  left  side 


•  Thi^  dr>cs  not  mean  those  cases  where  a  mpttire  of  a  cerebral  vessel  has  occarred, 
and  where  bleeding  wouLi  interfere  with  that  process  of  repair  on  which  the  patient** 
life  depends. 

f  Dr.  Copcnian  (Brit.  AM,  JmtrfL^  1879,  vol.  ii.  p.  932)  point*  out  that  In  these  casesi 
in  addition  to  plethora  and  a  fnll  habit,  evident  distension  of  the  saperficial  veins  of  the 
head  and  neck  is  a  valuable  indication  that  bleeding  is  proper, 

J  Dr,  Weat  {he.  mpra  eit.)  gives  two  cases  of  sudden  dyspncea  and  cjanosis, 
associated  in  the  one  case  with  mitml  disease  and  pulmonary  infarcts,  in  the  other  with 
double  aortic  disease^  in  which  venisection  to  eight  ounces  and  a  |jint  reapectively  prolonged 
life,  in  the  one  case  two  days,  and  in  the  other  thiee  nioniliB^  in  comj^arative  comfort. 

§  Dr.  Thomas,  in  advocating  before  the  Border  Counties  Branch  of  the  British  Metlical 
Association  the  use  of  vena?section  in  those  cases  of  piterpiTal  eclampsia  where  fits 
occurred  previous  to  laliour  and  where  the  administration  of  chloroform  and  imnivdiat'e 
delivery  by  turaing  were  impossible,  evoked  an  instructive  diBcussion  from  a  body  of  mett 
well  qualified  to  give  an  opinion  {Brit.  Mrd.  Journey  voL  i.  1898^  p.  400). 
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of  the  bodji  hand  and  forearm^  then  leg,  neck  and,  tasdjt  the  face.  The  pnlse  was  108,  of 
high  tensjon.  There  was  no  evidence  of  injury  from  the  fall  siwe  a  few  scratches  on  the 
face.  The  lesion  was  iliagDofled  iis  a  hjeniorrhage  either  inti)  the  cortex  or  the  pia  mater, 
and  the  piitii^nt  was  thonght  to  be  dying.  After  the  withiirawtd  of  30  ounces  of  blood  the 
pulse  fellt  and  the  fits  diminiuhed  iu  frequency,  then  ceased,  und  did  not  recur.  Some 
poraljrsij  of  the  limbs  followed^  but  hy  the  tenth  day  all  [lower  sceme*!  to  have  been 
n^ained. 

The  second  cerebral  caae  was  that  of  a  naan,  ml.  42^  who  was  sndtlenly  seiisotl  with 
oonvnleions  of  the  right  »ide  of  the  face  and  a^diiiBia,  the  cotivulsionB  soon  involving  the 
whole  of  the  right  side,  then  becoaiiiig  general,  but  being  much  more  marked  on  the  right 
than  on  the  left  side.  As  they  bcearae  incrcaaingly  violent,  with  stertor,  eyanosy,  and 
complete  uncojusciouiines^,  and  as  the  patient  was  of  a  plethoric  condition  and  his  pulse 
of  high  tenflion^  40  ouncea  of  blood  were  tjiken  from  the  right  arm.  Ten  minutes  later^ 
as  the  fits  were  recommencing,  he  was  blcfl  again  to  25  ouncea  and  faintness.  The  fits 
did  not  eeadfl  entirely  until  sixteen  hours  after  their  commencement,  but  they  were 
shorter  and  less  severe.  The  patient  left  the  htitspital  well^  but  with  diminished  jwwer  of 
the  right  hand. 

The  following  case  reported  by  Mr.  S.  Paget  (Brit  Med.  Jowni., 
Oct,  5U1,  1901)  shows  the  value  of  veiitesectiuii  in  certain  cases  of 
fracttiretl  base  with  iritrauranial  haemorrhage,  associated  with  a  full  pulse 
and  high  arterial  tension, 

A  man  was  admittoil,  June  8th,  with  bleeding  from  eara  and  nose,  and  vomiting  blood. 
Jnne  9th,  he  was  restless  and  trying  to  get  out  of  bed  ;  June  lotb,  lempcmtare  n>6e  to 
102'^ — 104*.  There  was  Cbeyne  Btf>ke'a  respiration,  the  face  was  dee[»ly  livid,  and  the  pulse 
of  high  tension;  20  ounces  of  blood  were  taken  from  the  median  basilic  vein;  the 
temperature  fell  to  loj^  June  nth,  he  was  ble<l  to  12  ounces  ;  June  12th,  temperature 
100"— 104",  the  patient  slept  comfortably, and  cf>uld  talk  i n ttl I i gently  ;  June  17,  there  was 
a  discharge  of  cerebro-spinal  fluid  which  continuetl  tdl  July  14th,  when  it  censed.  The 
recovery  was  steady  and  complete. 

Operation, — The  skin  having  been  cleansed  (p.  127),  the  patient 
being  usually  in  a  sitting  position,  and  a  bandage  tied  round  the 
middle  of  the  arm  with  sufficient  tightness  to  retard  the  venous  cir- 
culation without  arresting  that  in  the  arteries,*  the  surgeon  selects 
the  median  cephalic  or  the  median  basilic,  whichever  is  more  promi- 
nent,! Steadying  this  vein  by  placing  his  left  thumb  upon  it  just 
below  the  point  of  intended  puncture,  and  with  his  right  hand  resting 
steadily  upon  its  ulnar  margin,  he  opens  the  vein  with  a  small,  sharp 
scalpel,  scrupulously  clean,  making  with  a  gentle  sweep  of  his  wrist 
a  small  incision,  and  not  a  mere  puncture,  into  tJie  vein.  The  anterior 
wall  of  this  being  divided,  the  point,  without  penetrating  any  deeper, 
is  thrust  onwards,  first  increasing  the  slit  in  the  vein,  and  then  being 
brought  out  vertically,  care  being  taken  to  nnike  the  skin  wound  larger 
than  that  in  the  vein.  The  thumb  is  now  raised  and  tlie  stream 
directed  into  the  measuring-vesseLJ  While  the  blood  is  escaping,  the 
limb  should  be  kept  in  the  same  position,  lest,  by  tlie  skin  slipping 


■  The  surgeon  make'*  use  of  the  pylsalion  in  the  arterieji  to  tell  the  rektiou  of  the 
brachial^  or  one  of  it8  branches  given  o5  abnormaUy  high  up  and  running  aupertieiaUy  to 
the  veina  at  the  bund  of  the  dhow  (p,  151). 

t  If  the  patient  ib  nervotis^  or  if  the  veinfl  are  smaH,  he  bbould  he  told  to  hold  a 
wnlking-i^tick  or  book.  This  steadies  hhi  arm^  diatractd  his  thoughts,  and,  by  producing 
mtiscuh&r  contraction,  supijorts  and  fills  the  veina, 

X  Kot  a  drop  of  blood  should  be  allowed  to  go  on  to  the  bed  or  the  patient's  linen. 
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over  tlie  wound  in  the  vein,  the  hlood  shonlrl  be  prevented  from 
escaping  freel}'  and  tLus  make  its  way  into  the  cellular  tissue. 

The  required  anmuut  of  blooil  having  been  withdrawn,  a  sterilised 
thumb  is  pbiced  on  the  wound  while  the  baiidftge  is  removed,  A  small 
pad  of  aseptic  gauze  is  then  placed  on  the  puncture,  and  secured  with  ft 
bandnge  applied  in  the  figure  of  8*  This  pad  uuiy  be  removed  in  about 
forty-eiglil  hours,  and  for  a  ilm  or  two  the  patient  should  ui^e  a  sling. 

BiffloultieB  during^  and  Compli cations  after,  VensBsection. 

(i)  Ditik'ulty  in  tiuding  a  vein.— Thin  nuiv  be  due  to  their  small 
size,  the  feebleness  of  the  circulation,  or  the  abundance  of  fat,  If  a 
vein  cannot  be  made  sufficieutly  distinct  by  hanging  down  the  limb, 
putting  it  in  warm  water,  flexing  and  extending  tJie  wrist  and  fingers, 
and  chafing  tbe  liudj,  one  should  be  opened  on  the  back  of  the  baud, 
or  blood  withdrawn  from  the  external  jugular  or  internal  sapheua  at 
the  ankle.  (2}  In  other  eases,  where  the  patient  is  much  emaciated, 
owing  to  the  absence  of  steadying  fat  the  mobility  of  a  vein  may  enable 
it  to  avoid  puncture,  unless  a  very  sharp  instrument  be  used  and  the 
vein  well  steadied.  (3)  When  the  vein  lias  been  opened,  sufficient 
blood  may  not  escape  owing  to — (a)  The  opening  may  be  a  mere 
puncture,  (h)  The  skin  opening  may  be  insufficient  in  size,  or  not 
parallel  in  position  to  that  in  the  vein*— --These  impediments  are 
removed  by  a  freer  use  of  the  knife,  carefully  made,  or  by  bringing  the 
wound  in  the  vein  parallel  with  that  in  the  skin,  (c)  A  peliet  of  fat 
may  block  the  opening  in  the  vein, — This  should  be  snipped  away, 
(d)  The  patient  may  faint  (e)  A  thronibus  may  form.  This  will 
disappear  when  the  venous  current  becomes  more  active.  (/)  The 
batulage  may  be  tied  too  tightly  round  the  aim.  (4)  Wound  of  tiie 
brachial  or  some  other  artery,  e.<7,  an  abnormal  ulnar. — This  can 
always  he  avoided  by  a  careful  use  of  the  scalpel,  and  by  noting  before- 
hand the  existence  of  any  pulsHtion.  TJie  force  of  the  jet  and  the 
mixture  of  bright  with  dark  blood  will  tell  of  this  accident.  Pressure 
should  be  carefully  applied  ajid  maintained  (p.  36),  and  blood  taken 
from  the  opposite  arm  if  required,  (3)  Escape  of  blood  into  the 
cellular  tissue, ^Tbis  will  lead  to  ecchymosis,  and  perhaps  formation 
of  a  thrombusj  which  may  be  absorbed,  but  which  also  may  suppurate* 
(6)  Phlebitis,  or  itiflammation  of  the  lymphatics.— *These  may  be  due 
to  the  use  of  infected  instruments,  aideil  by  a  low  condition  of  the 
patient.  They  should  be  most  carefully  guarded  against,  as  likely  to 
lead  to  the  following  two  most  grave  results:  (7)  Cellulitis  and 
septieteiuia.  (8)  Intense  pain  in  the  limb,  with  gradual  flexion  of 
the  el  bow -joint. — This  is  due  to  puncture  of  the  external  or  internal 
cutaneous  nerves,  which  are  connected  ihrongh  the  brachial  plexus 
with  the  motor  nerves  to  the  brachialis  anticus  and  biceps,  which  flex 
the  elbow-joint.*  The  injured  nerve  should  be  divided,  subcutaneously 
if  possible;  or  the  scar  excised* 
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While  this  method  had  been  occasionally  made  use  of  by  several 
ditfurent    workers   for   many  years — c.^.,   the    Littles  in    the  cholera 


HiUcm,  EMt  ani  Pain^  p.  190. 


INJECTION  OF  SALINE  FLUID. 


135 


epidemics  at  the  London  HoBpital  in  1848  and  1866,  and  many 
others,  sporadically,  at  most  of  our  hospitals, — ^it  was  Dr,  William 
Hunter,  who,  in  1889,  by  his  Arris  and  Gale  Lectures  {ride  infra)  f 
again  drew  the  attention  of  the  profession  *  in  this  country  to  the 
great  importance  of  ijijection  of  saline  infusion  in  sustaining  life,  if 
only  sufficient  fluid  was  added  to  keep  it  in  circulation*  Further, 
it  was  Mr,  W.  Arhuthnot  I^ane  who,  applying  the  above  experiments  to 
Surgery  in  two  brilliantly  successful  cases,!  again  drew  the  attention 
of  the  profession  to  the  value  of  this  method  more  forcibly  than  had 
been  done  before. 

In  his  three  lectures  on  Transfusion  which  Dr.  William  Hunter 
gave  before  the  College  of  Surgeons  {Brit.  Med.  Jtmrn,^  vol.  ii.  i88g, 
pp,  117,  237,  305),  the  a<l vantages  of  transfusion  and  injection  of  saline 
fluid  are  contrasted,  and  the  following  most  important  conclusion 
arrived  at  (p.  309)  *— **  For  practical  purposes  all  the  ad  vantages  to  be 
gained  by  transfusion  may,  I  believe,  be  equally  well  and  more  readily 
obtained  by  infusion  of  a  neutral  saline,  such  as  J  per  cent,  solution  of 
common  salt  (about  1  drachm  to  the  pint)."  It  is  clearly  shown  in 
these  lectures  tluit,  with  regard  to  transfusion,  the  nutritive  vahie  of 
gerum  is  so  small  that  its  chief  value  here  must  depend  upon  its  physical 
properties,  and  these  are  in  no  respect  greater  than  those  of  a  corre- 
sponding quantity  of  neutral  saline  solution.  With  regard  to  the  red 
corpitscks  the  same  authority  writes  (foe,  supra  lit,,  p.  305} :  *'  The 
greater  the  quantity  of  blood  transfused,  the  longer  are  red  corpuscles 
likely  to  remain  within  the  circulation,  and  the  more  likely  is  their 
haemoglobin  and  the  iron  which  it  contains  to  remain  within  the 
system.  Over  this  factor,  however,  we  can  execute  but  little  control* 
The  quantity  of  blood  transfusible  in  man  can  rarely  be  more  than 
about  5  per  cent,  of  the  blood  already  in  the  body.  And  tlie  hfe 
duration  of  tlie  red  cgrpuscles  under  such  circmstancea  is  probably  to 
be  reckoned  by  a  period  of  hours."  Again,  a  little  later  (p.  308),  we 
are  told  on  this  subject  that,  '*  it  may  be  stated  tliat  there  is  scarcely  a 
single  condition  of  the  blood  in  which  the  want  of  red  corpuscles  is  a 
source  of  urgent  danger.  After  the  greatest  loss  of  blood  in  animals,  a 
sufficient  number  of  red  corpuscles  always  remains  in  the  circulation  to 
carry  on  respiration,  provided  tljat  the  circulation  is  maintaineiK  .  •  . 
In  man  the  loss  of  blood  can  never  be  so  great  as  in  animals.  Syncope 
occurs  earlier.    Transfusion  of  blood  is,  therefore,  never  required  for 


*  About  the  tnme  time  tlie  late  Dr.  Woolridge,  iu  experitneats  tiapublishL'il  owing  to 
his  nntiracly  deAth  (and  aUndetl  Ui,  Lttavet^  voL  i,  1891.  p.  626  ;  Brti.  Med.  Jmirn,^ 
vol,  ii.  1892,  p.  491),  was  also  proving  that>  after  hseaiorrhage  sufficient  to  bo  fatal, 
enough  h»jrooglobiii  slill  rcinaiued  to  r^u.Htatu  lifci  if  only  Bufficient  fluid  were  added 
to  keep  it  in  circulation.  Dr.  Herbert  R.  Spencer  {L*incft,  vol*  i*  1892,  p.  1289) 
ooasidero  that  Goli  {Vin^k.  Arch,^  Bd.  xxi.  and  zxixOT  (*od  Kronecher  and  Sander 
(^BfrL  kUn,  Wuch.,  1S79,  No.  52),  were  the  first  to  suggest  saline  infusion  and 
explain  its  action.  Dr.  Spencer  claims  {he.  tvpra  eit.}  the  first  successful  case  of 
injection  of  saline  fluid,  in  a  patient  the  subject  of  post-partum  htcmorrhage,  as  long 
ago  as  April  1SS8. 

f  One  of  these  casea  ia  published  {Ltmcet,  toI.  ii.  1891,  p,  626).  The  other  was  a  case 
admitted  for  hn^morrhage  after  partial  removal  of  the  tonsil.  Here,  by  ligature  of  the 
common  carotid  and  injection  of  saline  liuid,  the  patient  was  rescued  from  the  very 
gravest  j>eriL 
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the  |iuq>ose  of  supplying  red  corpuscles  to  carry  oo  respiration  after 
siulcien  loss  of  blood  in  a  patient  previously  healthy.  The  immediate 
source  of  danger  in  such  cases  is  not  the  want  of  red  corpuscles,  but 
the  distnrbatice  of  the  rehition  between  the  vaseuhir  system  and  its 
contents.  .  .  *  The  irumrdinte  source  of  danger  from  sudden  Kjss  of 
blood  is  tlie  fall  in  the  bluud-pressure  to  a  i>oint  where  the  cirrulation  is 
muilde  to  be  maintained,  llie  obvious  iudictttion^  therefore,  is  to  raise 
the  iu*L'Ssure  within  the  vessels."*  Dr.  Hunter  then  points  out  that, 
hulk  for  htdkf  pure  or  defibrinated  blood  must  possess  a  certain  physio- 
logic! value — i'\g*t  n  greHier  and  more  immediate  effect  in  restoring  the 
tone  of  ihe  vasomotor  centre  than  saline  solutions.  **  These  advantages, 
however,  are  more  than  neutralised  by  the  greater  disadvantages — 
namely,  (i)  the  difficulty  of  obtaining  blood  in  sufficient  quantity  or 
with  sufficient  raj>idity  as  compared  with  tlie  ease  with  wliieb  simple 
saline  sulutit»n  can  be  prepared  ;  (2)  the  danger  attending  tlie  trans- 
fusion if  comjMircd  with  the  absolute  freedom  from  danger  possessed  by 
salt  solution  ;  and  (3)  the  doubtful  value  of  the  transfusion,  whether 
heemogenic  or  pliysical,  when  compared  with  saline  fluid.*' 
The  chief  indications  are  : 

1.  Acute  traumatic  amemiai  such  as  haemorrhage  after  accidents, 
operations,  cut  throat,  and  that  connected  w^itli  chiblbirth, — Five  most 
carefully  rcpurtc<!  ami  in^i  true  live  cases,  undtr  tlie  care  of  Mr.  Pye 
Smith,  of  SheffieM,  will  be  fuund  in  the  Lanc*'t,  voh  i,  1892,  p-913  ;  of 
these  three  were  successful.  In  two  Mr.  Pye  Smith  nuide  use  of  the 
infusion  of  saline  sulrjtiun  be  fori'  the  amputatiiui.  l>r.  Herbert 
Spencer's  paper,  already  referred  to,  and  one  by  Dr.  Horrocks,  Obskt, 
Soc,  Trs,t  vol.  XXXV.,  give  good  instances  of  the  cases  in  which 
infusion  may  be  resorted  to  with  benefit  in  the  hicmorrhage  of  child- 
birth— e,//,j  cases  of  accidental  haemorrhage,  placenta  prsevia,  and 
adherent  placenta, 

2.  Collapse  and  shock.— Here  infusion  of  saline  solution  may  also  be 
resorted  to,  but  less  hopefully,  with  a  view  of  stimulating  the  weak 
action  of  the  heart  and  cum  bating  the  loss  of  vascular  tone  which 
accompanies  it.  The  injection  of  strychnia  (gr.  7^  of  the  sulphate) 
hypodermically  is  especially  indicated  here. 

As  the  tjucstion  of  iidusiiui  in  cases  of  shock  as  opposed  to  collapse 
is  a  difficult  and  very  important  one,  I  shall  (luote  from  Dr.  A,  P.  Bed- 
dard,  who,  iji  **  Some  Kennirks  on  Transfusion  and  Infusion  **  (Gui^^s 
Hasp.  iiV/>.,  vol.  Iv.  p.  29),  and  a  Clinical  Lecture  on  Transfu- 
sion  (Guy's  IIosp.  Oaz.,  July  29,  1905),  discusses  this  and 
several  other  puints  in  a  lielpful  way,  and  with  the  authority  of  a 
Physiologist  as  well  as  a  Physician, 

In  collapse,  whether  the  fluid  has  left  the  body  after  severe  bremor- 
rhnge  or  only  the  vascular  system,  as  when  it  is  poured  from  the  vessels 
into  the  intiamed  or  damaged  tissues  in  cases  of  peritonitis,  severe 
burns,  v^c*,  three  stages  are  present.  In  the  first  two,  the  vasomotor 
centre  by  great  exertion  keeps  up  a  motterate  blood-pressure,  hut  when 
it  becomes  tired  out,  the  blood-pressure  rapidly  falls  and  death  from 
collapse  takes  place.  In  the  second  stage,  though  the  pulse  nniy  stilt 
remain  good^  the  shrunken  features  of  the  patient  denote  an  obvioua 
clinical  change,  **  Whenever  you  see  a  patient  with  shrunken  features 
due  to  loss  of  fluid  you  know  that  he  is  within  measurable  diet* 
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death  from  collapse  at  any  rate,  nnt\  whatever  othei"  treatment  he  may 
require,  at  least  he  needs  traiisfusioiK 

As  to  sliock.  Shock  and  eollapge  are  frequeiitl)'  used  as  if  synonymous 
terms,  but  they  are  not.  While  they  resemble  each  other  clinically  to 
some  extent,  they  differ  wholly  in  their  cause  and  their  treatment* 
Shock,  like  collapse,  is  associated  with  a  rapid  feeble  pulse  and 
abnormal  temperature,  but  the  blood-pressure  is  low  from  the  beginning, 
and  as  the  patient  in  shock  loses  no  fluid  fi^om  his  vascuhir  system,  his 
features  do  not  became  shrunken.  Shock  is  due  essentially  to  partial 
inliibition  or  paresis  of  the  vasoiuotor  centre,  which  is  caused  by  an 
excess  of  aft'erent  impulses  reaching  the  centre.  The  blood-pressure 
having  fallen  considerably,  the  blood  which  ought  to  bu  in  tlie  arteries 
stagnates  in  the  Hplanchnic  veins  especially.  Infusion  is  useless  as 
the  fluid  infused  also  stagnates  in  the  splanchnic  area.  A  patient  in 
shock  is  suffering  not  from  too  little  fluid  in  his  vascular  system  but  to 
his  blood  being  improperly  distributed.  In  order  to  get  the  blood  out 
of  the  splanclniic  veins  into  the  arteries  and  to  keep  a  proper  proportion 
there,  adequate  pressure  must  be  kept  up  on  the  abdomen  by  pad  and 
bandage. 

To  raise  the  blood-pressure  strychnia  and  alcohol  are  of  little  use 
because  the  rise  which  they  bring  about  is  of  short  duration,  as  they 
act,  not  upon  the  peripheral  arteries  but  upon  the  vasomotor  centre. 
This  centre,  when  the  stimulwtion  is  over,  is  even  more  exhausted  than 
before,  and  the  blood-pressure  lower.  In  adrenalin  we  possess  a  drug 
which  raises  the  blood-pressure  by  acting  upon  the  peripheral  arteries. 
To  do  so  it  must  be  given  subcutaneously  or  intravenously.  '*  It  is  a 
good  rule  never  to  give  a  drug  intravenously  if  it  can  be  introduced  as 
well  in  any  other  way.  Adrenalin  given  subcutaneously  procures 
temporary  glycosuria,  but  is  otherwise  harmless*  A  safe  dose  for  an 
aduli  is  from  20  to  30  Ti  of  a  i  in  1000  sulutioUi  or,  of  course,  a  cor- 
responding dose  of  any  similar  preparation.  Its  effect  upon  the  blood- 
pressure  comes  on  within  a  very  few  minutes,  and  has  gone  in  about  an 
hour,  therefore  the  injection  has  to  be  repeated  about  every  hour  until 
the  shock  has  passed  ofll  Given  intravenously  the  effect  of  adrenalin 
is  instantaneous,  and  it  does  not  last  more  than  ten  minutes,  therefore 
it  is  necessary  to  infuse  continuously  a  weak  solution,  sucli  as  i  in  20,000. 
In  passing,  it  may  be  pointed  out  that  tliere  is  such  a  thing  as  preven- 
tative treatment  of  shock  by  seeing  that  patients  are  properly  under  the 
anaesthetic  before  the  operation  begins,  or  by  giving  an  injection  of 
morphia  soon  after  a  severe  bodily  injury," 

Ihe  matermls  to  he  wjrcd /or  i^i/w«ioH  are  next  considered  by  Dr.  Beddard, 
Dextrose  is  enunently  suitable  for  infusion,  being  a  normal  constituent 
of  the  blood,  and  sufficiently  non-poisunous  to  be  injected  in  largo 
quantities,  A  six  per  cent,  solution  of  dextrose  is  theoretically  isotonic 
with  human  blood  plasma.  The  solution  most  frequently  used  is  one 
of  sodium  chloride,  the  strength  of  which  should  be  5is  and  not  ^  to 
the  pint.  Sucli  a  solution,  unlike  one  of  dextrose,  is  far  from  being 
non-toxic,  and  while  this  fact  does  not  prevent  its  use,  the  symptoms  of 
possible  poisoning  by  a  S(Ktiumsalt  should  be  remembered.  **  They  are  j 
Btiniulation  of  the  nerves  and  muscles  from  shght  twitchings  up  to 
»i*e  convulsions!  pyrexia  up  to  hyperpyrexia,  rigors,  feeble  and 
ulse.**     It  is  further  pointed  out  that  certain  cases  ai"e  niucli 
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more  liable  to  poisoning  by  sodium  chloride  than  otliers.  '*  All 
the  serious  cases  of  sodium  cliloride  poisoning  which  I  have  seen  have 
been  cases  of  nrienua,  diabetic,  coma,  or  choliemia,  and  it  is  easy  to 
understand  why.  In  these  toxemias  the  patient  has  lust  no  salts  from 
his  vascular  system  ;  he  has  all  be  ought  to  have,  and  you  hy  treatment 
make  a  considerable  addition  to  this  amount.  Therefore  be  is  com- 
pai*atively  easily  poisoned.  But  in  cases  of  collapse,  such  as  peritonitis, 
diarrhoea  and  vomiting,  iVc*,  the  patient,  besides  water,  has  lost  large 
quantities  of  salts  as  well,  and  therefore  you  would  have  to  inject  very 
large  quantities  of  sudium  chloride  to  poison  him  severely/* 

Another  suhstance  used  for  a  particular  case  is  sodium  bicarbonate. 
**  The  special  case  is  diabetic  coma,  and  the  object  is  to  neutralise  the 
acid  intoxication  by  the  alkali  as  well  as  to  dilute  the  poison  in  the 
blood.  The  strength  to  use  is  ^iv.  to  a  pint.  But,  and  it  is  a  large 
*  but/  you  have  to  remember  that  sodium  bicarhi^nate  is  much  more 
poisonous  than  the  chloride,  that  in  most  cases  you  have  no  means  of 
measuring  the  degree  of  acid  intoxication,  in  other  words,  the  dose  of 
the  bicarbonate  necessaiy  to  neutralise  it,  and  that  any  bicarbonate  in 
the  circulation  beyond  this  dose  will  exert  its  poisonous  effect* 

The  last  point  I  shall  deal  with  is  the  vietkod  of  injusing^  and  I  shall 
confine  my  remarks  to  the  question  of  the  choice  of  route  by  which  tluid 
is  to  be  introduced.  The  three  possibilities  are,  a  vein,  the  skin  ami 
the  bowel.  The  alimentary  canal  is  often  impossible  for  obvious 
reasons ;  there  can  be  little  doubt  that  fluid  is  absorbed  fnnn  the  sub- 
cutaneous tissues  with  considerable  rapidity,  provided  that  the  circula- 
tion is  moderately  good.  The  vein  is  the  most  certain  and  rapid  way 
of  getting  fluid  into  circulation,  but  it  undoubtedly  has  disadvantages 
and  dangers.  The  choice  of  route  in  any  given  case  depends  upon  two 
considerations :  (i)  the  nature  of  the  case  to  be  treated,  and  (2)  the 
kind  of  solution  to  he  used ;  for  all  solutions  cannot  be  given  by  any 
or  all  of  the  three  routes.  If  you  adopt  the  attitude  of  not  putting 
anything  direct  into  a  vein  unless  you  are  driven  to  do  it,  then  the  only 
thing  wbirb  will  drive  you  to  infuse  a  patient  intravenously  is  the 
extreme  urgency  of  the  case,  that  is,  the  necessity  of  getting  fluid  into 
the  circulation  with  the  least  possible  delay.  Cases  of  such  urgency 
are  of  considerahle  rarity  ;  they  are  cases  either  of  severe  htemorrbage 
or  of  other  less  urgent  conditions,  in  which  tlie  circulation  has  already 
become  so  bad  that  it  is  doubtful  whether  fluid  would  be  absorbed 
from  the  subcutaneous  tissues  or  alimentary  canal.  In  all  other  cases 
infusion  by  the  subcutaneous  or  alimentary  route  is  certaitdy  preferable, 
and  for  these  reasons.  Intravenous  infusion  is  open  to  real  dangers, 
whicli  do  not  exist  in  the  other  cases  ;  they  are  as  follows  :  (a)  It  is 
much  more  serious  if  the  solution  is  not  of  the  right  strength ;  (b)  If 
there  is  any  danger  of  the  solution  causiJig  toxic  symptoms  in  the  dose 
which  it  is  deemed  necessary  to  give,  then  the  intravenous  method  is 
much  the  most  dangerous.  And  for  this  reason  it  is  always  preferable 
to  use  a  dextrose  than  any  salt  solution  when  intravenous  infusion  has 
to  be  i>ertnrmed,  (c)  There  is  a  very  real  danger  of  over-distending 
the  right  l*eart.  I  have  certainly  seen  cases  where  intravenous  infusion 
has  caused  death  in  this  way.  It  is  difficult  to  say  at  what  rate  fluid 
can  he  run  into  a  vein  without  this  danger  to  the  heart*  That  an 
apparently  small  difference  in  the  blood-flow  along  the  veins  may  make  a 
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great  difference  to  the  right  heart  is  clearly  shown  bv  veniBsectioii.  Her 
in  tlie  course  of  several  miiiutea  we  ahstract  at  most  a  pint  of  blood 
from  tlie  arm  ami  produce  a  very  real  effect  upon  the  coiiLlition  of  the 
riglit  vejitricle.  Conversely,  it  is  eusy  to  underKtand  tliat  the  injection 
of  Hiiid  into  a  vein  may  be  serious  to  the  heart.  There  can  be  no 
doubt  that  the  more  bIqwIy  the  Huid  is  run  in  the  better,  and  as  a 
maximal  rate  I  would  suggest  a  pint  in  ten  minutes.  The  rate  may 
appear  to  err  greatly  on  the  side  of  safety,  but  I  do  not  think  it  does. 
It  in  necessary  to  remember  that  often  when  intravenous  infusion  is 
used  the  right  lieart  is  far  from  normal,  and  it  is  just  in  anemic  con- 
vulsions that  I  liave  seen  the  worst  results  to  the  heart.  From  what 
has  been  snid  as  to  the  limited  application  of  intravenous  and  alimentai'y 
infusion,  it  follows  that  the  best  route  in  the  vast  majority  of  cases  is 
the  subcutaneous  one,  and  in  some  cases  it  is  the  only  une.  For 
instance,  in  cases  of  acute  gastro-enteritis  in  children  the  bowel  is 
useless  for  infusion.*'  Of  the  two  ways  in  which  subcutaneous  infusion 
may  be  employed,  the  continuous  arui  the  intermittent,  Dr,  Beddanl  is 
of  opinion  tluit  the  continuous  method  possesses  no  single  advantage 
to  outweigh  the  certain  disadvantage,  namely,  the  liability  to  infection, 
especially  in  uriemic  and  diabetic  patients. 

It  is  next  pointed  out  that  the  clioice  of  route  is  also  determined  by 
the  solution  to  be  used.  *' A  solution  of  dextrose  is  not  suitable  for 
any  but  intravenous  injection*  Large  quantities  given  by  the  bowel 
may  set  up  dijirrhoea,  and  when  injected  by  the  skin  they  may  cause 
sloughiiig.  But  for  intravenous  infusion  for  urjemia  and  for  loss  of 
fluid  from  the  vascular  system,  it  is  the  best  solution  to  use.  A  solution 
of  sodium  chloride  may  he  given  in  any  of  the  three  ways.  The  objec- 
tions to  its  use  intravenously  have  already  been  discussed.  It  is  the 
best  solution  to  use  for  subcutaneous  or  rectal  infusion.  A  solution  of 
sodium  bicarbonate  should  not  be  given  snbcutaneously  because  of  its 
liability  to  produce  sloughing*  In  most  cases  of  diabetic  coma  there  is 
plenty  of  time  to  give  alkali  by  the  mouth  or  rectum.  Strong  solutions 
may  be  used;  thus,  5vi.  in  ^vi.  of  milk  or  water  may  be  introduced 
several  times  a  day  intu  the  stomftch  or  rectum.  If  you  wish  to  give  it 
intravenously,  give  a  pint  of  Huid  containing  ."^iv,  of  sodium  bicaL-bouate, 
and  test  the  reaction  of  the  urine  attd  repeat  at  intervals  of  a  few  hours 
until  the  urine  becomes  nearly  neutral.** 

With  reference  to  the  treatment  of  combined  shock  and  colhipse, 
Dr.  Beddard's  advice  is  as  follows  :  **  hi  most  cases  subcutaneous 
injections  of  a  sodium  chloride  and  of  adrenalin  solution  meet  tlie  con- 
dition. When,  hawever,  the  collapse  needs  intravenous  injection,  the 
adrenalin  nniy  be  put  into  this  iiuid  in  the  strength  of  I  in  20,000  ; 
but,  even  in  this  case,  I  think  it  is  iar  safer  to  give  the  adrenalin 
subcutaneously." 

As  many  lives  are  lost  from  want  of  infusion,  and  not  a  few  because 
infusion  is  notsufficiently  repeated,  the  best  course  for  those  in  doubt  will 
be  to  make  intravenous  infusions  at  intervals  of  a  few  hom-s,  perlnips  into 
the  median  busilics  ;  then  to  infuse  into  the  cellular  tissue  of  the  axillae ; 
and  then,  if  needful,  to  resort  to  infusion  into  the  internal  saphenous 
veins*     Small  cannuhe  should  be  at  hand  for  use  in  children. 

Several  yeani  ago  the  lute  Dr,  Sturgesa  published  (^Laitcet^  yol,  i,  1892,  p.  86)  a  ciwe  io 
which  severe  collapae  from  vomitiBg  and  diarrhoea  in  a  chUd  of  nine  months,  the  subject 
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of  congenitAl  nyphilifi  and  rickets^  woa  Bucccssfally  tided  over  hj  the  iufuftion  of  salt 
sohition  injected  bj  Mr.  Horace  Collier.  Other  trcaimeot  having  failed,  the  left  external 
juguhir  was  exposed,  and  13  ounces  of  disHlleti  water  contaising  36  grains  of  common 
Bftlt  and  rather  more  than  a  drachm  of  brandy  were  slowly  injected.  The  verj  marked 
reatlessness  which  folio wud  was  combated  with  opium.    The  child  recovered, 

3,  Other,  rarer,  indications  are  diabetic  coma  and  Bepticeeniia;  in 

the  latter  on  the  ground  that  it  facilitates  the  removal,  especially  by 
the  kidneys,  of  the  micro-organisms  and  their  toxins*  The  question 
of  infusion  in  diabetic  coma  has  been  considered  above  (p.  138),  the 
infuKion  of  a  solution  of  formalin  in  septicBBmia  ia  referred  to  at  p.  144* 
For  a  scientific  opinion  on  what  benefit  infusion  may,  perhaps,  bring 
about  in  certain  cases  of  uraemia^  acute  ne[diritis  and  pnerperul  eclamp- 
sia, I  nuist  refer  luy  readers  to  Dr.  Beddard's  paper,  Gui/s  Hosp. 
Hep.^  he.  Bupr.  cU, 

4,  In  the  case  of  certain  poisons — e.g.,  carbolic  acid— Dr.  Oliver,  of 
Newcastle  (Prof,  Allbutt  s  S  if  stem  of  Medicine,  vol.  ii.),  drew  attention 
to  the  insiifficiency  of  washing  out  the  stomach  when  once  a  poison 
like  carbolic  acid  has  got  into  the  bluud,  and  tt>  the  need  of  infusing 
with  saline  fluid,  as  this  is  in  great  part  rapidly  excreted  by  the  kidneys 
and  cai'ries  much  of  the  poison  away  with  it.  It  is  to  Dr.  l^owell, 
House-physician  at  the  Royal  Infirmary,  Newcastle,  that  the  merit 
is  due  of  putting  the  above  opinion  to  a  mast  sueeessful  test  (Lancetf 
1898,  Nov.  19,  p.  1326). 

A  woman,  «3t,  21,  who  had,  about  three-quarters  of  an  hour  before  her  admission, 
swallowed  seven  draclim»  of  onlinary  commercial  carbolic  acid,  waa  brought  id,  in  a 
•tate  of  coma  and  col  la  pfM3.  While  the  Btomach  wan  being'  washed  out,  the  left  tutemal 
saphena  was  oi>piied  in  the  leg,  and  eight  ounces  of  bli>od  removed.'  Four  pints  of  a 
saline  solution*  at  a  temperature  of  iio^  were  tlicu  iujectetL  Half  a  pint  of  milk  bcal^tn 
np  with  two  eggs  wae  given  by  the  stomach-tube*  The  pulse  and  respiration  graduaUy 
improved,  Qlycerine  in  drachm  doges  wtm  given  frequently  to  allay  the  burning  sensation 
in  the  pharynx  and  tcsophagus.  For  three  days  the  urine  was  dark  green»  but  never 
contained  albumen,     llecovery  was  rapid  and  complete, 

5,  Another  condition,  from  its  urgent  gravity,  deserves  mention 
here,  and  that  is  gas -poisoning. 

This  appears  to  be  more  common  in  America,  both  in  private  and  hospital  practice, 
than  with  ub.  Dr.  Taylor  (^Mfdiral  Ueeorii\  July  9,  1904)  gives  his  conelusions  from  90 
cases,  in  12  of  which  nccropsits  were  obtained.  He  considers  that  venicaection  and 
saline  infusion,  usually  combineti,  Bhauld  be  promptly  employed.  Where,  in  an  uncon- 
scious patient,  tbc  pulse  docs  not  justify  vemesection,  infusion  alone  should  be  made 
use  of.  Where  the  pulse  is  vigorous,  venaisectioD  followed  by  t*aline  infusion  is  the 
remedy.  It  is  advised  to  withdraw  15  or  18  ounces  of  blood  rather  than  8  or  10  whenever 
the  pulse  will  admit  of  this,  and  at  least  150000.0!  saline  infusion  should  be  infused. 
This  may  be  repeated  on  the  opposite  aide,  or  given  under  the  skin,  or  per  rectum.  There 
is  no  reason,  in  Dr.  Taylors  opinion,  to  believe  that  saline  infusion  will  produce  pulmonary 
oedema,  while  there  arc  many  cases  in  which  a  large  dose  of  the  poison  renders  the 
patient's  condition  hopeless;  in  a  considerable  proportion  the  improvement  following 
venesection  and  infusion  enda  in  recovery.    How"  the  two  remediea  act  is  uncertain. 

Method  (Fig.  68) » — Now  that  the  indications  for  saline  infusions  have 
been  provetl  to  be  ninnerons,  and  so  often  followed  by  excellent  results, 

*  Commenting  on  this  step^  the  Editor  of  the  Lancet  expressed  his  doubts  as  to 
whethci"  much  benefit  can  be  expected  from  it,  owing  to  the  limited  quantity  of  blood 
and,  therefore,  the  small  corresponding  peioentage  of  the  poison,  which  can  be  withdrawn. 
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every  practitioner  should  be  [prepared  to  era  ploy  this  method,  remem- 
bering the  critical  nature  of  the  cases  which  call  for  it,  and  the  sud- 
dennes^  with  which  the  call  is  liable  to  come*  The  instruments  used 
should  be  as  simple  as  possible^  A  teaspoon ful  aud  a  half  of  common 
salt  ia  dissolved  In  water  which  has  been  recently  boiled.*  Four  to  six 
pints  of  such  a  solution  should  be  at  hand,  and  kept,  covered,  at 
a   temperature  of  about  100°,      Also  cannulffi,t  india-rubber  tubuig 

Fio,  m. 


Dr.  HorrockB*  method  of  saline  infusion.     ?>drt*.  Ohttet,  Suc.^  vol.  zjtzv. 
(Down,  Bros.). 

half  an  inch  in  diameter  and  four  feet  in  length,  and  a  f^Iasa  funnel. 
The  skin  over  the  vein  selected  is  first  sterilised.  The  vessel  chosen  ia 
usually  the  median  basilic  or  the  cephalic.     Either  is  exposed  by  an 


•  The  use  of  milk,  which  has  been  employed  by  some— <»,*?,»  ^f*  Thomas,  of  New  York 
— as  safer  and  more  nutiitiaus  than  salioe  iofusion,  shoiiltl  be  rejecterl  abeolutely.  Both 
claim »  are  quite  unfounded  for  infusion  purposes.  Dr,  ScbiEfer  {hfc,  gupra  ri/,)  found 
that  the  injectiOQ  of  milk,  after  doga  had  been  redaceti  by  bleeding-  to  an  almost  lifeless 
ccmdition,  caused  a  temporary  rise  in  the  blood- pressui-e  but  no  permanent  benetil. 
After  death  the  blood  corpuscles  were  found  to  be  disintegratedi  and  the  blood  awarming 
with  bacteria* 

t  Blunt-pointed  cannulic  arp.  in  my  opinion,  preferable  to  those  with  sharp  points.  The 
latter  are  said  to  have  the  iwi vantage  of  more  readily  entering  a  collapsed  vein,  but,  in  my 
experience^  it  is  eii!*y  to  send  a  sharp-pointed  cannula  tie(  ween  the  ocmVi  of  the  ?einj  or  to 
transfix  it,  Cannulie  of  various  sisces  sliould  be  tit  haiid.  I  have  not  described  infusion 
by  means  of  n  syringe.  This  entails  more  difficulty  in  sleiilising,  the  piston  docs  not 
always  fit  snugly,  and  a  syringe  aUows  of  more  opportunities  of  admitting  air  into  the 
circttktion. 


H^ 
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oblique  incision  begiiming  to  the  inner  or  outer  side  of  the  biceps 
teiuloH.  Wtiere  there  is  any  diflicuHj  in  finding  a  vein  here,  owing  to 
their  collnpse(l  state  or  to  the  arrangement  not  beiog  normal*  a  skin- 
flap  shouki  be  turned  up,  or  gentle  pressure  made  on  the  basilic  or  the 
cephalic  a  little  higher  u|j,  and  the  trunk  exposed  here.  Or  the 
patient's  leg  may  be  allowed  to  hang  down,  and  tiie  internal  saphena 
opened  jnst  in  front  of  the  malleolus*  I'wo  steiiiised  silk  threads  are 
now  passed  under  the  vein  exposed.  One  is  drawn  to  the  lower  angle 
of  the  wound,  tied  round  the  vein  and  cut  short.  The  vein  being 
raised  with  dissecting  forceps,  a  small  nick  is  made  in  it  with  scissors, 
care  being  taken  not  to  sever  it  completely*  The  cannula  is  next  intro- 
duced into  tlie  vein  and  tied  in  by  the  upper  ligature,  t!ie  ends  of  whicli 
are  left  long  as  in  Fig.  68.  The  blood  now  flows  down  the  cannula,  and 
when  it  is  full,  the  tubing,  previously  attached  to  the  funnel  and  filled 
with  saline  solution,  is  fixed  on  to  the  cannula.  The  funnel  is  now 
raised  about  four  feet,  and  as  the  solution  flows  it  is  replaced  by 
more  poured  from  a  jug  held  close  to  t!ie  funnel  to  avoid  the  formation 
of  huhhles.  When  enough  has  been  infused  the  cannula  is  removed. 
The  vein  is  cut  cum|>letely  acruss,  nnd  the  upper  end  tied  with  the 
t^nds  of  the  ligature  which  have  been  left  long. 

It  should  take  at  least  from  twenty  to  thirty  raiinites  to  inject  two 
to  three  pints  of  saline  fluid,  the  amount  usually  required  ;  five  or  six 
pints  being  sometimes  needed  i  the  more  slowly  the  fluid  is  in  fused  ^ 
the  better.  Care  must  be  taken,  while  the  fluid  is  being  injected,  that 
no  air  enters,  and  that  there  is  no  kinking  or  blocking  of,  or  leakage 
from,  the  apparatus  employed.  The  chief  guides  are  the  return  of  the 
pulse,  with  increase  in  voltuue  and  diminution  in  rate  (say  a  fall  from 
130  to  90)^  return  of  colour  and  fulness  to  the  face,  increase  in  con- 
sciousness, &c.  The  operation  having  been  completed,  the  remaining 
ligature  is  tied  just  below^  the  opening  in  the  vein,  and  the  little 
w^ound  closed  and  dressed  with  aseptic  precautions.  Any  thick  scar 
in  front  of  the  elbow-joint  will  embarrass  its  movements. 

Where  the  necessary  aiJimratiis  cannot  be  procured,  or  in  cases  of 
severe  b hemorrhage  where  all  the  bleeding  points  cannot  be  controlled, 
and  where  the  injection  of  saline  fluid  will  thus  defeat  the  only  means 
of  arresting  the  bleeding,  Cf/.,  clotting,  one  or  two  pints  may  be  very 
slowly  injected  into  the  cellulai'  tissue  of  the  axillae. 


TEANSFUSIOM^, 


As  it  is  still  disputed  how  far  transfoi*ion  of  bloml  is  af^efiil  in  such  diseases  aa 
peraicioufl  atiajmia,  this  operation  will  Ixj  described  here,  thoiigli  it  is  clear  that  in  the 
very  gr^at  majority  of  iodicatioDa  it  has  been  replaced  by  infusion  of  saline  BolutionT 
chiefly  on  account  of  the  difficulty  with  which  sufficient  qaantity  of  blootl  is  obtainable. 

With  regard  to  traosfugion  in  pernicious  aniemiit.  Dr.  Hunler  {hn\  supra  ett.')  ft^wke  as 
follows  :  ''  In  idtopathic  antGuiia,  pernicious  anicmia^  and  leucocytb$cmia,  (ransfuBion  of 
blood  caut  in  ray  opinion,  never  be  indicated.  In  both  the  condition  of  the  Wood  is  the 
result  of  chani^ea  in  the  blood  ^forming  or  blood-destroying  processes,  t»r  htAh.  in  leucocy- 
tha^mlii  the  di«*turl>ance  i:*  one  of  bltxxi-formation  in  the  tii"st  instance,  cvi<Jenced  by  (he 
increase  of  the  leococyte.s  of  the  blood,  while  ihc  diminution  in  the  number  of  the  red  I 
find  to  be  due  in  great  part  to  exclusive  bltx>d*destmction,  probably  induced  by  the 
iictivity  of  the  leucocytes*  In  pcmicious  anemia,  the  condition  of  the  blood  in  mainly  the 
result  of  ejEceadive  destruction,     transfusion  of  blood  under  such  circumstances  is  not 
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nnalteiidctl  by  daDgers.as  we  have  seen,  but  ia  followed  in  most  CAses  by  rapid  destruction 
of  the  red  corpuscles,  us  evidenced  by  fever,  BometimcH  by  h©moglobiniiriji,  occaaifnially 
ftlao  by  increase  in  the  slight  icterus  widcb  ao  frequently  marks  tbo  progress  of  the 
disense."  On  the  other  hand,  at  a  meeting  of  the  Edinburgh  Medico-Chirurgit!aI  ^Society 
(Ltincef,  vol  i.  1892.  p.  24\  Dr,  Brjvkenbrid^'e  anil  Dr,  Affleck  claimwl  syecessful  cases* 

Dr.  J.  R.  Philpots  {BrU.  Med.  Jtmm,,  vol,  i.  1894,  p.  162)  also  meutiona  a  sucoeflsful 
case  ID  which  the  tranafusion  was  performed  by  Mr.  C,  E,  JenniTigs.  Here  16  ounces  of 
blooil  were  transfused,  the  blood  mingling  "  In  its  passage  with  alxmt  10  ounces  of  saline 
fluid,  and  about  16  ounces  of  saline  liuitl  were  infused  into  the  donor's  veins  to  replace 
the  blood  given/' 

Odc  other  coniiition  in  which  transfusion  of  blootl,  aided  perhaps  by  infusion  of  saline 

Fio.  69. 
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A  and  B  are  the  hands  of  assistants  holding  the  afferent  and  efferent  tulxjs  and 
the  lips  of  each  vemesection  wound  together.  The  cannulas  being  in»erte«l  into 
the  veins,  the  bulb  and  tubing,  filled  with  warm  r<aline  solution,  and  kept  so  by 
Ihe  taps  or  clips^  are  fitted  into  the  carinuhc.  Then  the  tapa  are  turned  or  the 
dips  removed,  and  the  tubing  com  presses!  by  D,  and  the  bulb  squeezed  by  c.  The 
tube  is  then  w^ueer.ed  by  shifting  D  to  d'.  The  bulb  then  eipaoding  draws  in 
blood,  when  the  manipulation  juBt  deBcribctl  is  repeated.  The  bevelled  end  of  the 
afferent  tube  is  so  made  that  it  may  slip  easily  into  the  collapsed  vein  of  the 
patient.    (Aveling,  O&ti,  TraM.^  toL  vi.^  May  4,  1374.) 

Btion,  may  be  beneficial,  ia  poisoning  by  carbonic  oxide  gas.  Here,  perhaps,  it  woatd 
\  well  to  get  rid  of  some  of  the  poisoned  blixid  by  a  preliminary  blood-letting. 

There  are  two  methods — A,  Direct,  in  which  bltKvil  is  conveyed  directly  from  one 
[Kirson  into  another ;  and  B.  Indirect,  in  which  blood  sepamted  from  its  tibrin,  or  some 
other  fiuid,  is  thrown  in. 

BiTQGt. — Owing  to  want  of  8pace  I  shall  describe  Ibis  alone.  It  is  probably  preferable 
to  inject  blood  without  exposure  to  air  and  without  manipulation  in  the  few  cases  ia 
which  this  methwl  may  be  calle«l  for. 

Method.— (Fig.  69,)  Dh.  AvELiKa*s,  modified  by  Mb.  CRirPS.— As  I  have  only 
space  for  one  here*  I  Hhall  describe  that  wiih  which  I  am  most  familiar.  It  is  simple  and 
inexpeneive,'  and  has  the  adviuitage  of  meaauring  the  blood  sent — ^vii.,  two  drachnis  at 
each  squeeze  of  the  bnlb. 


•  I  may  remind  my  readers  that,  as  in  the  case  of  all  india-rubber  instrumcutjs,  this, 
tinless  ke|>t  carefully  and  looked  at  from  time  to  time,  is  liable  to  be  founrl  cracked  and 
nteless  at  the  moment  of  need.  Mn  Cripps  iDiet.  0/  Surg.,  voU  ii.  p.  660)  htm  removed 
gme  aontoe  of  dotting  by  replacing  with  <Jlip«  the  tai>8  shown  in  Fig.  69. 


orKHATKJNS  ON  THE  f  PPEU  EXTREMITY. 


Tbe  9km  Imvin^  been  cleansed,  the  veins  exposed  And  probes  fNMied  beneath  tbem,  tbe 

ftpi>nmtus  h  filletl  with  a  warm  Bterilised  solution  of  t^cxltam  chloride,  and  a  dip  placed  at 
eitber  end.  The  ikrmfi  of  reoeivcr  and  donor  being  in  the  ixj«ition  given  above,  the  vein  of 
the  receiver  is  opened  with  sharp  BciRsors,  and,  prcs«ure  beings  made  just  below  the  opening 
in  the  vein,  w  a^  to  prevent  hlootl  obftcoring  the  o|K;ning,  the  cannula  ia  inBerted.  The 
other  cannnla  h  then  inserted  into  a  vein  of  the  giver,  and  both  are  held  steadily  by  an 
assistant.     Tmnsfosion  if*  then  performed  a**  follows  : 

**  The  clips  having  been  removed  from  the  tube  at  either  end.  the  operator  makea  tbe 
neeeasary  valve  lo  prevent  reporgitation  by  compressing,  with  the  finger  and  thumb  of 
one  hand,  the  tube  between  the  central  ball  and  the  giver.  He  ttien  slowly  aqneesea  the 
ball,  with  the  effect  of  driving'  the  water  it  ormtains  gently  into  tbe  vein  of  the  recipient ; 
then,  having  compresscti  the  tube  lie t ween  the  ball  and  the  recipient,  he  rcmoTei  the 
finger  and  thumb  fr<>m  off  the  tube  on  the  opposite  side,  allowing  the  ball  to  expand  with 
the  blood  coming  into  it  fivim  the  arm  of  the  giver.  When  the  ball  is  full  the  maDipula- 
tion  just  descrilKhl  is  retreated,  and  the  blood  passejt  into  the  vein  of  the  receiver*  In  this 
manner,  each  time  ttie  ball  is  compressed,  two  drnchnja  of  blood  are  inJL'ctcti  into  the 
veins  of  the  patient.  Should  the  syringe  appear  lo  become  blocked,*  or  work 
ansatinfaetorily,  it  can  ho  iletaehed  and  washeil  out  without  removing  the  cannulas  from 
the  veins." 

Bisks  and  Dangers  of  Transfusioo.— Amongst  these  are  : 

1.  Emb<ili  and  Ihtstr  results. 

Dr.  W,  lluolcr  {lav.  nuprn  cif.,  pp.  306,  307)  jxiints  out  that  very  grave  symptoma, 
due  to  wides|>read  thronil>oi<i«  and  spaiiin  of  the  capillaries,  cspeeially  of  those  of  the 
gasti-o-iutestinal  mucous  membrane  and  lungfl,  may  follow  on  ImnsfuBion  of  blood,  with 
or  withoyt  8o*Jiiini  phosphate.  The  nu«fit  frequent  of  these  are  abdominal  pain,  diairhoBa, 
albuminuria,  hsemoglobinuria,  kc.  Fiirthermore,  one  great  feature  of  detibrinated  blood, 
however  obtained,  h  the  uncertainty  of  it«  action.  It  is  sometimes  quite  harmless,  at 
others  highly  dnngerous — this  result  being  entirely  indei>endent  of  the  qaantity  injected, 
or  the  care  taken  in  injecting  it» 

It  boa  been  Huggc<8teil  that  some  saline  solution  having  the  power  of  delaying  the 
coagulation  of  blood — f.//.,  sodium  phosphate — shoald  be  added  to  the  blood  before  it  is 
transfused  (liraslon  Hicks,  6h/*  Hmp.  Rep.^  vol.  xiv.).  Dr.  W.  Hunter  ihc.  sttpra 
n'/.,  p.  305)  condenine  the  use  of  this  salt.  He  is  of  opinion  that  the  use  of  even  a  |  per 
cent,  sointiunof  ftodium  phosphate  will  cause  the  red  corpuscles  to  break  up  within  twenty- 
four  houi-H,  and  that  the  use  of  this  salt  along  with  blooti  will  not  [prevent  the  occurrence 
of  those  capillary  thromboses  which  are  known  to  follow  on  transfusion  of  blood 
by  itisell. 

Except  for  those  cases  where  infusion  of  saline  solution  has  failed,  or  where,  as  in 
|>emiciouB  aniemia,  it  is  desiretl  to  inject  blood  and  to  add  to  the  amount  in j"ec ted,  it  is 
not  likely  that  the  employment  of  soilium  pbt^^phate  will  be  continued, 

2.  Evidence  of  blood  being  thrown  in  too  rapidly  for  the  system  of  the  receiver — 
<?.f.,  headache,  flushing,  pnecordial  oppression,  kc. 

3.  Perhaps  Kcptic  abscrption,  if  the  blooti  has  beezi  exposed  too  long. 

4.  Many  of  the  risks  already  given  under  the  head  of  **  VensBsection "  (p.  134)  will» 
of  course,  be  present  here  also. 


IKTBAVEKOUS    IKJUCTIONS    OF   AKTISEPTICS, 

This  was.  I  believe,  first  put  to  practical  use  by  C,  C.  Banowa  (JVem  Yiirk  Med.  Journ,, 
January  31,  1903),  His  case  was  one  of  severe  sepaia  after  a  confinement,  in  a  negress, 
let.  26.  Examinations  of  the  blood  hacl  shown  an  absence  of  malarial  organisms, 
a  leucocytosiia  of  iS,ooo,  and  a  bkxKl'Cullure  bad  f^ven  a  pure  culture  of  streptococcus. 
When  seen  by  Barrows,  the  jiatient  was  in  low  muttering  delirium  with  a  temperature  of 

•  A  case  in  which  this  occurred  will  be  found  related  by  Dr.  Hoggan,  Brit,  Med^ 
JtmrH,^  1877,  vol.  ii,  p.  726. 
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108  dcgreea,  P.  150—160^  and  R.  38.  There  were  no  local  signs  or  tymptonis.  500  cc. 
of  a  I  in  5000  aqueous  solution  of  formalio  were  infused.  In  three  hours  the  temperature 
had  fallen  to  105  degrees,  in  six  hours  to  lot  degrees,  the  P.  being  104,  and  U*  28.  la 
twelve  hours,  after  fluctuationH,  the  temperature  ro»e  to  103  degrees,  although  the  P,  did 
not  go  higher  than  112.  A  second  infusion  of  750  cc.  of  the  same  solution  wan  then 
given.  There  was  n  silight  chtU  without  a  further  rise  of  temperature,  which  in  the  nexfe 
twelve  houra  fell  to  normal,  where  it  practically  remainc<:t  At  the  time  of  the  report  Iha 
woman  was  to  all  appearances  entirely  well.  A  number  of  cultnres  miule  uince  the  first 
infusion  faileil  to  show  any  streptococcL  No  changes  were  noted  in  the  retl  corpUBclea. 
Albumen,  present  in  the  urine  before  the  infu&iOQ,  diaitppeared,  and  there  was  no 
hEematuria. 

The  author  warns  the  profession  against  the  indiacriminate  use  of  this  remedy  when 
proper  blood  cuUure*^  have  not  been  made,  and  against  oonsidenng  it  a  j^ubstitute  for  the 
proper  surgical  measures,  indicated  in  each  individual  case.  It  is  to  be  noted  that  in  this 
case  the  uterus  had  been  curetted, 

W.  L.  Bauer  very  shortly  followed  (Xmo  Y&rk  Med.  Jaurn^  Mar.  ai^  1903)  with  a  case 
very  similar  to  that  of  Barrow:^,  in  which  formalin  was  thus  employed  without  any  good 
result. 

LIGATURE    OF    THE    BEACHIAIi    ABTEBY    AT     THE    BEND 
OP   THE    ELBOW  (Figs.  53,  70  ami  71), 

This  operfltioii,  common  enough  fifty  years  ftgu  owing  to  the  frequency 
of  vemesection  and  the  facility  with  which  the  brachial  artery  was 
wouiitied^  will  he  briefly  described  here. 

Indications, — (i)  Wound  of  the  artery,  especially  after  vemesec- 
tioiiy  or  tenotomy  of  the  biceps  tendon  (here  a  ligature  above  and 
below  the  wound  will  be  required),  or  a  flying  chip  of  metal  (William- 
son, Brit.  Med.  Journ*,  vol,  ii.  1896,  p,  151 1).  {2)  Traumatic 
aneurysm,  whether  arterio- venous  or  no,  also  occurring  after  accidents 
such  as  the  above. 

The  late  campaign  in  South  Africa  saw  a  great  increase  io  the  nccurreuce  of  arterio- 
venous aneurysms  from  the  passage  of  high  velocity  bullets  of  small  calibre  through  adjacent 
arteries  and  veins.  This  subject  will  be  referred  to  at  p.  167  in  the  account  of  ligature  of 
the  axillary  artery*  the  vessel  of  the  upper  extremity  in  which,  according  to  Mr.  G.  H. 
Makins,  C.B.,  operative  interference  Is  mofit  likely  to  he  useful. 


Guide.— The  iuner  side  of  the  biceps  tendon. 

Relations  :—  In  Front. 

Skin  ;  faseite  ;  bicipital  fascia  ;  median  basilic 


I  Biceps  tendon 

I  Vena  comes* 


Outside. 


vein.     Branches   of  internal  and  external 
cutaneous  nerve. 

In  SIDE. 

Median  nerve. 
Vena  comes. 

Behind. 

Brachialis  anticus. 


Brachial  artery 
at  bend  of  elbow. 


Operation  {Figs.  53,  70  and  71). — The  limb  being  steadied,  witli 
the  elbow  slightly  flexed,  the  site  of  the  biceps  tendon  should  be 
defined,  and  also  that  of  any  large  veins,  by  making  pressure  a  little 
above  the  proposed  feite  of  ligature.  An  incision  about  2J  inches  long 
is  then  made,  a  little  to  tho  inner  side  of  the  biceps  tendon,  through  the 

s. — VOL,  10 


/46 


OPERATIONS  ON  THE  UPPER  EXTREMITY 


superficial  fiiscia  carefully,  no  as  to  avoid  the  median  basilic  vein  and 
its  companion,  the  internal  cutaneous  nerve.  If  these  are  seen,  they 
inuet  be  drawn  inwards.     The  deep  fascials  then  divided  on  a  director, 

FlQ,  7a 


12345 

Ligature  of  the  brachial  artery  at  the  bend  of  the  elbow,  t,  Artery  8ur- 
mundetl  by  \tn  vena^  comites,  from  Ihe  inuer  of  which  a  branch  paflses  to 
4  (basilic  vein).  2,  Bi<?ipital  faacia.  3,  Mediau  nerve.  4,  Basilic  rem,  5,  Bioepe 
tendoD*    (Too  much  of  the  artery  b  ahown  cleaned.) 

this  and  the  semilunar  fascia  of  the  biceps,  which  strengthens  it,  being 
interfered  with  as  little  as  possible.     The  artery,  with  its  venae  coniites, 

Fig,  71, 


IncmioD  for  ligature  of  brachial  artery  at  the  bend  of  the  elbow  (left),  ebown 
dissected,  i,  2,  3,  Tendon  of  biceps  and  outer  and  inner  flaps  of  bicipital  faacli, 
4,  Basilic  vein.  5,  Median  nurvc.  The  artery  is  seen  suj-rouuded  by  its  two 
venpo  comites,  the  ah  eat  b  having  been  freely  removed.    (Kara  be  nf.) 

lies  directly  underneath.  The  needle  should  be  passed,  after  the 
veins  are  separated  and  the  artery  cleaned,  from  within  outwards, 
so  as  to  avoid  the  median  nerve,  which  lies  more  deeply  on  the 
inside.* 

*  If  it  Ue  Dee<lf  ul  to  prolong  ihe  inclusion  downwards  so  as  to  secure  the  upper  end  of 
the  radial  or  ulnar^  the  bicipital  fascia  must  be  divided  more  freely^  and  the  niedmn 
basilic  vein  secured  if  it  cannot  be  drawn  to  one  side. 
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In  the  case  of  traumatic  aneurjBin,  arterio- venous  or  no,  resisting 
other  treatment,  a  proximal  ligature  placed  aa  near  as  possible  above 
the  sac,  or  the  old  operation  of  plaeing  double  ligatures,*  will  be  pre- 
ferable to  the  Huiiterian  one,  whicli  ruus  the  risk  of  overlooking  the 
possibility  of  a  rather  higher  division  tlmn  usual  of  the  brachial  into 
radial  and  ulnar,  If  much  Ini^niorrliage  is  expected,  the  bracliial  should 
be  compressed  about  the  middle  of  the  arm  with  an  Esmarch*s  bandage. 
The  median  basilic  vein  will,  in  many  cases  of  arterio-venous  aneurysm, 
be  found  nmcli  dilated  by  the  entrance  of  arterial  blood.  Occasionally 
it  has  been  obliterated.  In  ordinary  traumatic  aneurysm,  the  sac 
should  be  cut  away  with  scissors,  after  the  artery  above  and  below  has 
been  secured. 

This  operation  at  the  bend  of  the  elbow  should  always  be  performed 
with  the  utmost  carefulness  at  the  time,  and  pains  taken  with  the  after- 
treatment,  so  as  to  ensure  the  minimuui  of  disturbance  and  the  smallest 
amount  of  cicatrix,  and  thus  to  interfere  as  little  as  possible  with  the 
movements  of  the  elbow. 


•  On  tliia  and  all  other  arterio-vcDOufl  aneurysma  the  advice  of  Mr,  Malting,  p.  167^  should 
be  studied.  It  wiU  be  seen  that  he  prefers  trial  of  a  proximal  ligature  first.  If  a  local 
operation  is  found  to  be  needful,  ligatures  wiU  be  re<iuircd  above  and  below  tbe  com- 
municatiori  with  the  veio  in  the  casti  of  anearysnial  vaiix^  and  above  and  below  the  sac 
if  the  surgeon  Is  dealing^  with  a  varicose  aneurj'sm.  It  may  be  better  (the  artery  being 
commanded  above)  to  open  the  sac,  and  thus  find  the  apertures  into  the  artery  by  the  aid 
of  a  Binall  bougie.  As  Mr.  Holmes  {SyitL  0/  Sunj.^  vol.  iii.  p*  92)  points  out,  the  other 
plan  of  attempting  to  find  and  tie  the  artery  without  opening  the  aac  presents  these 
dificiiltlea — vix.,  that  the  artery  is  suiTOunded  by  dilated  and  closely  packetl  veins,  and 
that  below  the  sac  it  is  of  small  size.  Every  precaution  should  be  taken  to  spare  the 
niain  vein.  If  hemorrhage  from  it,  uncootrollable  by  pressure,  be  present,  s  lateral 
tigatxue  should  1>e  attempted.  Only,  if  it  be  absolutely  unavoidablei  should  the  vein  be  tied 
above  and  below. 


10—2 


CHAPTER  V, 
OPEEATIOirS  ON  THE  AEM. 

LiaATTJRE    OF   BRACHIAL    ARTERY  (Figs.  53,  70,  71  and  72), 

This  is  performed  (a)  in  the  middle  of  the  arm,  and,  much  more  rarely, 

(b)  at  the  heml  of  the  t-lhow,  the  rtperation  last  described. 

la)  In  the  Middle  of  the  Arm  (Fig.  72). 

Indioatioas. 

I,  Chiefly  wounds  of  the  palmar  arch,  resisting  pressure  (p.  56). 
2,  Wound  of   the  artery  itself  by  a  penknife,*  bayonet,   bullet,  &c. 

Fio.  73. 


The  upper  hook  draws  areidc  the  biceps  uid  the  median  nerTe  ;  the  lower,  the 
littsillc  vein  and  ihe  triceps.  The  inner  rena  comes  i«  seen  in  the  Ixjttoai  of  the 
wound.  The  sheath  of  tJbe  artery  haa  been  opened  and  a  imalJ  portion  cleaned 
ready  for  the  pjvs&iige  of  the  ligiiture. 

3.  Gunshot  wound  of  the  elbow,  leading  to   secondary  heemorrhage 

resisting  other  treatoient.     4.  Angeloma  of  hand. 

In  March,  18^1^  L  tied  first  the  brachial^  and,  five  months  later,  the  radml  and  ulnar 
arteries,  for  a  conge niial  angeioma  with  tuuch  erectile  tissue  affecting  all  the  fingers  and 
the  palm  of  the  hand  in  a  girl  aged  18,    By  the  fl.rst  operation  the  vaacnlarity  was  quickly 


•  Mr.  Shield  {Lanee(,  1867,  Tol.  L  p.  978)  has  recorded  a  caw  of  atab- wound  of  the 
brachial,  with  several  pointa  of  interest.  A  penknife  wound  had  reached  the  artery  by 
passing  from  without  inwurds  through  the  biceps.  The  blectUog  was  arrested  by  pres- 
sure. The  wound  healed,  and  twenty  dayi  later  a  fall  causetl  the  cicatrix  to  give  way* 
profuse  bffimorrliage  following*  Esmarch's  bandage  being  upplted,  a  free  incision  waa 
made,  and  the  bleeding  point  found  by  Hcarching  with  a  bent  probe,  the  end  of  which 
passed  into  an  opening  in  the  brachial  artery.  Ligatures  were  applied  above  and  below. 
Owing  to  the  swelling  of  the  arm  no  sutures  were  used*    A  good  recovery  took  plaoe. 
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nedaced  ;  the  sccoiid^  aided  by  catgut  setons,  waa  followed  by  very  iiiarketl  shrink  in  g,  and, 
nltimately^  a  complete  cure.  A  full  account  of  the  case  with  the  result,  ten  years  after 
the  operation^  is  given  in  the  Gutf'x  UmpUal  Jieporti,  vol  Ivi. 

5.  Wound  of  one  of  the  arteries  of  the  forearm,  followed  by  severe 
hmoiorrliflge,  a  sloughy  coiidiiion  of  the  parts  preventing  ligature  of 
tlie  vessel  above  and  below  the  wound. 

In  the  year  1882  a  patient  came  under  my  care  for  secondary  hsemarrhage  from  a 
wound  of  the  forearm,  inflicted  by  the  bursting  of  a  g'un  in  rook-shoot ing.  The  parts 
were  much  swollen  and  sloughy  :  the  ulnar  artery  in  its  middle  third,  from  which  the 
hffimorrhage  was  coming,  waa  greenish  in  colour^  and  apparently  not  in  a  condition  to 
bolt  J  a  ligature.  A  good  recovery*  with  no  further  hasmorrbagej  took  place  after  ligature 
of  the  brachial  in  the  middle  of  the  arm. 

In  1885  I  had  occasion  again  to  tie  this  artery,  for  biemorrhage  occurring  repcat^y 
a  few  days  after  a  suppurating  palmar  bursa  bad  been  opened  in  the  usual  way»  above 
and  below  the  anterior  annular  ligament.    The  patient  recovered  with  a  weakened  limb. 

6.  Traumatic  and  spontaneous  aneurysm*  In  trauinatic  aneurysm, 
whether  of  the  brachial  or  the  arteries  of  the  forearm,  the  old  operation 
is  preferable  to  the  Iluiiterian,  as  the  sae  is  often  imperfeet. 

Dr,  H.  Bousquet  records  (Congres  Franr.  de  Chir,,  1895,  p.  741)  a 
case  of  traumatic  aneurysm^  of  the  forearm,  dating  to  a  gunshot  injury, 
cured  by  excision  of  the  sac. 

A  labourer,  while  poaching,  received  a  charge  <">f  No,  6  shot,  which,  entering  in  the 
lower  third  of  the  forearm,  passed  obliquely  upwards  almost  as  high  as  the  ellx>w.  The 
wound  healed  in  about  six  weeks.  Evidence  of  an  aneuryism  became  ranuifest  thirteen 
days  after  the  injury,  but  operative  treatment  was  refused.  Six  months  after  the  accident, 
tm  Esmarch'a  banilage  having  been  applied^  an  incision  was  made  over  the  swelling, 
which  wn«  now  of  a  pyriform  shape,  and  reached  from  the  middle  of  the  arm  to  the 
lower  third  of  the  forearm.  The  brachial  artery  haviDg  been  tied  as  low  down  as  posiible, 
the  aneuryam  was  separated  from  the  adjacent  structures.  In  spite  of  much  care,  ita 
walb,  which  were  very  tbio»  gave  way  at  aeveral  spots.  Its  interior  was  filled  with 
passive  clot.  Ita  lower  extremity  was  embedded  in  the  cicatrix  of  the  wound.  The 
aneurysm  probably  sprang  from  the  arteries  of  tlie  forearm  near  their  origin,  perhaps  also 
from  the  brachial.  The  removal  of  the  ant^urysm  left  a  large  cavity»  of  which  the  floor 
was  foriiicii  Ijy  the  interoaa<.*ouB  membrane,  and  I  he  sides  by  muscles  of  the  forearm, 
Beveml  vessela  were  tied  tjefoie  and  after  the  removal  of  tlie  Esmarch's  bandage.  Aa  it 
was  impossible  to  bring  so  large  a  wound  together,  it  was  plugged  with  iotloform  gati£e< 
The  patient  recovered  with  a  useful  limb. 

With  regard  to  spontaneous  aneurysms,  it  is  well  known  that  these 
are  very  rare  in  the  uj>per  extremity»  and  usually  associated  with  eardiuc 
disease.  When  this  eoinplication  is  present^  ligatui'e  will  only  be  thought 
of  wfien  the  aneurynm  is  rapidly  increasing,  or  causing  painful  pressure 
upon  a  nerve,     Eucaine  may  be  useful  here. 

Link. — From  the  jutjction  of  the  iiiiddle  and  anterior  thirds  of  the 
axilla,  along  the  inner  edge  uf  the  coraeo-bracliialis  and  biceps,  to  the 
middle  of  the  elbow-trinngle.  This  line  is  of  especial  importatiL-e, 
when,  owing  to  swelling,  Ac,  tlie  edge  of  the  biceps  is  didicuU  to 
make  out. 

Guide. — The  above  line  and  the  inner  edge  of  biceps. 


•  The  aneurysm  is  also  described  as  arterio-venoua,  bat  no  evidence  of  this  is  given. 
The  account  of  the  vessels  affected  is  practically  nil. 
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Relations  in  arm  : —  In  Front. 

Skin;  fascisB;  branches  of  internal  and  external 

cutaneous  nerves. 
Median  nerre*  (about  the  centre  of  the  arm). 

OuTsiDB.  Inside. 

Coraco-brachialis  (above).  Ulnar  nerve. 

Biceps.  Brachial  Internal  cutaneous  nerve. 

Vena  comes.  i^m  Vena  comes. 

Basilic  vein,  superficial  to 
deep  fascia  in  lower  half, 
beneath  it  above,  usually. 
Behind. 

Triceps  (middle  and  inner  heads) ;  coraco- 
brachialis  ;  brachialis  anticus. 

Musculo-spiral  nerve  and  superior  profunda 
artery  (above). 

Collateral  Circulation. 

(a)  If  the  ligature  be  placed  above  the  superior  profunda,  the  vessels 
chiefly  concerned  will  be — 

Above.  Below. 

The  dreuXx""  }         ^'^'^  '^^«  «"P*"°''  P'-of"°<J»- 

(b)  If  the  ligature  be  placed  below  the  superior  profunda — 

Above.  Below. 

The  radial  recurrent 

The  superior  profunda  with 


The  posterior  ulnar  recurrent. 
The  interosseous  recurrent. 
The  anastomotica  magna. 


(c)  If  the  ligature  be  placed  below  the  inferior  profunda — 
Above.  Below. 


The  superior  profunda)     ..i 
The  inferior  profunda  )  ^^ 


The  radial  recurrent. 
Tlie  ulnar  recun'euts. 
The  interosseous  recurrent. 
The  anastomotica  magna. 


Abnormalities. — These  are  so  far  from  infrequent^  that  the  surgeon 
must  be  prepared  for  the  following  : 

1.  The  artery  heing  in  front  of  the  nerve. 

2.  A  high  division  of  the  artery.  According  to  Mr.  Quain,  in  one  out  of  every  five 
cases  there  were  two  arteries  instead  of  one  in  some  part,  or  in  the  whole,  of  the  arm. 
The  point  of  bifurcation  is  thus  described  by  Gray  :  "  It  is  most  frequent  in  the  upper 
part,  less  so  in  the  lower  part,  and  least  so  in  the  middle,  the  most  usual  point  for  the 


•  In  one  out  of  every  six  cases  the  median  nerve  lies  under  the  artery  (Skey,  loc, 
supra  cit,^  p.  269). 

t  Numerous  instances  of  these  are  figured  by  Mr.  Reeves  in  the  Appendix  to  his 
Human  Morphology^  vol.  i.  p.  692  et  seq. 
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Operation  (Fig.  72), — The  ftriii  beiug  extended  ami  ftlMliicted  fi%>m 
the  side,  witli  the  elbow-joint  flexed  and  supported^  by  an  assistant,  the 
surgeon,  sitting  between  the  limb  and  the  trunk,  +  makes  an  incision 
3  inches  in  length  along  the  inner  border  of  the  biceps,  l^eginning  from 
below  or  above  as  is  most  convenient,  going  through  the  skin  and 
fasciae,  and  exposing  just  the  innermost  fibres  of  the  muscle.  J  This  is 
then  drawn  outwards  with  n  retractor,  the  median  nerve  next  found  and 
drawn  inwards  or  outwards  with  an  aneurysra- needle,  and  the  arterj 
defined  and  sufficiently  cleaned »  when  the  ligature  is  passed  from  the 
ner\'e.  In  doing  this  the  basilic  vein  and  the  vence  comites,  which 
increase  in  size  as  they  ascend,  must  be  carefully  avoided. 

I  would  point  out  that  the  brachial  artery  is  by  no  means  so  easy  a 
vessel  to  tie  as  might  be  supposed  from  its  superficial  position.  This 
is  especially  the  case  when  the  artery  is  concealed  by  the  ntedian  nerve 
at  the  point  where  it  is  sought,  and  when  its  beat  is  feeble  and  the 
vessel  itself  small  and  but  little  distended  after  repeated  hBemorrhage 
lower  down.§ 

AMPUTATION    OP   THE    ARM  (Figs.  74  to  77). 

Xndioations, — Amongst  these  are : 

I,  Accidents,  e.g.,  compound  fractures,  machinery  accidents,  Ac*, 
which  do  not  admit  of  any  part  of  the  forearm  being  saved,  or  of  ampu- 
tation at  the  elbow.  The  advisability  of  amputation  in  such  cases  is 
discussed,  once  for  all,  in  the  chapter  on  the  **  Antisci>tic  Treatment  of 
Compound  Fractures/'  2,  New  growths  involving  the  forearm,  and 
not  admitting  of  extirpation*  3*  Disease  of  the  elbow-joint  not 
admitting  of  excision,  or  in  which  this  operation  has  failed  (pp*  76, 
85)-  4*  Gunshot  injuries  of  the  upper  part  of  the  forearm,  elbow, 
and  arm  not  admitting  of  conservative  treatment  or  excision.  So 
inestimable  is  the  value,  even  when  only  partial,  of  the  hand,  and  so 
good  are  the  results  of  conservative  treatment  and  secondary  am|>uta- 
tion,  that  the  tissues  must  be  almost  disorganised  for  the  surgeon  to 
tliink  of  primary  amputation  here*)] 

•  Mr*  Huth  has  pointed  out  {Ojterafirff  Surger^f^  p,  18)  that  if  the  arm,  when  at  a 
right  angle  to  the  body,  be  aUowed  to  rest  upon  the  tiible,  the  triceps  is  pushetl  up,  and, 
dispUdng  the  parts,  may  bring  into  view  the  inferior  profunda  iind  the  ulnar  nerTC 
instead  of  the  brachial  nnd  the  median  nerTe. 

t  This  is,  to  my  mind^  a  much  more  comfortable  position  than  Btandiog  on  the  outer 
side  and  looking  over, 

I  Aylhorities  differ  as  to  this  step,  !  strongly  adTiso  the  operator  to  avail  himself  of 
this  guide.  If  it  be  done  careful! j,  and  the  wound  kept  aseptic  afterwanls,  it  cuio  do  no 
harm.  The  fibrea  of  the  musele  are  a  distinct  help,  and  (as  statetl  above)  ligature  of  this 
artery  m  not  so  easy  a  one  aa  it  woidd  appear. 

§  This  was  eo  marked  in  the  last  of  my  three  cases  mentioned  at  p,  149,  that^  when  I 
exposed  the  vessel,  several  byatandois  felt  certain  that  it  was  not  the  brachial,  but  one 
of  its  branches. 

II  Dn  Otis,  writing  in  1883  {hef.  mpm  e\t.^  p.  916),  thus  summed  up  on  the  question 
of  conFervative  surgery,  excision,  and  amputation  in  gunshot  injuries  of  the  ellx^w-joint : 
^**The  practical  conclusionH  that  appear  to  be  dcducible  from  the  foregoing  investiga- 
tions are — (i)  That  in  shot  wounds  in  yoang  healthy  subjects  attended  with  slight 
injury  of  the  articular  extremities  of  the  bones  of  the  elbow,  such  m  fractures  of  the 
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The  followinpr  (Reclas,  Cong.Franr.  de  Chh\,  1895,  p.  682)  is  a  good 
instance  of  what  conservative  surgery  may  effect,  should  the  patient 
refuse  to  submit  to  amputation,  or  decide  to  face  the  risk  of  blond - 
poisoning,  tetanus,  &c,,  when  these  dangers  have  been  fully  put  before 
him. 

In  a  man,  act.  53,  who'je  left  upper  limb  had  been  caiiprht  between  a  lamp-post  and  a 
furniture- van,  the  middle  of  the  forearm  was  shntteretj  ji^;  follows  :— The  skin  was  stripped 
off  over  ibe  whole  circumference,  save  at  one  spot  on  the  ulnar  border.  All  the  muscles, 
anterior,  i>ostcnor,  and  external,  were  deatroyetl  down  to  the  bonL\  and  formed  above  and 
below  retracteii  masses  bounding  a  deep  gap,  at  the  bottom  of  which  lay  the  radius  and 
ulua^  each  broken  into  three  fragments,  some  of  which  were  overriding  the  others.  The 
large  vessels  and  nerves  had  alone  escaped  ;  the  sensibility  of  the  band  was  not  interfered 
with.  The  wound  having  l>een  thoroughly  cleaned — dirt»  clots,  debris  of  fasciae,  tendons, 
and  muscles,  and  some  splinters  of  bone  quite  bare  of  periosteum  having  been  removed — 
the  soft,  partsS  were  in  a  measure  drawn  together  by  meanfi  of  stout  silk,  the  sutnres  taking 
up  muscles  and  skin.  The  fnigmenta  of  the  bones  were  got  into  place  with  difficulty, 
The  wound  was  dresRetl  once  every  three  weeks.  Consolidation  of  the  Ixmes  was  not 
obtained  until  the  end  of  four  months.  But  the  restilt  was  surprising.  The  forearm  was 
useful,  the  continuity  of  the  muscles  being  establifihed.  The  thumb  was  free  and  active, 
and  opposed  it-self  very  easily  to  the  fingers^  which  were  becoming  less  stiff  every  day. 
Here  amputation  above  the  elbow-joint  was  the  only  alternative. 

Amongst  the  special  conditions  which  wOl  have  to  be  considered  are 
the  size  and  character  of  t!ie  projectile,  the  gravity  of  the  hiceration  of 
the  soft  parts,  the  amount  of  longitudinal  splintering  of  the  hones,  the 
extent  of  lesions  to  the  vessels  and  nerves,  and  the  degree  to  which 
conservative  measures  can  be  adopted  in  the  absence  of  hospital 
facilities  or  of  easy  transportation.* 

If  the  surroundings  of  the  surgeon  and  patient  admit  of  it,  attempts 


olecranon,  of  the  outer  condyle,  or  of  the  trochlea,  without  much  splintering  and  without 

lesion  of  the  important  vessels  and  nerves,  it  is  justifiable  in  many  instances  to  attempt 

[an  expectant  conservaiive  treatment,  keeping  the  injured  extremity  in  entire  rest,  after 

'  removing  any  detached  fragments  or  foreign  bodies^  in  a  semi-prone  and  very  flexed 

positJon,  employing  ice  or  other  cold  jipplleatious.     If  the  inflammatory  action  becomes 

[  Intenec,  the  wounds  should  be  freely  enlarged  and  the  joint-cavity  freely  laid  open,  and 

1  easy  escape  provided  for  the  altereil  wound  secretions  by  position  and  drainage-tubes. 

The  strength  should  be  auaUined  by  a  tonic  regimen,  and  when  the  inflammatory  stage 

has  coropletely  abated,  and  not  before,  if  healing  is  slow,  secondarj'  excision  or  amputation 

may  be  hopefidly  resorted  to.     Unless  all  the  favourable  couditions  mentione*!  are  present 

at  the  outsi't^  it  would  t>e  safer  to  resort  to  primary  excision  or  to  amputation.    (2)  In 

grape-shot  communications  with  lesions  of  the  principal  vessels  or  nerves,  amputation 

I  should  l>e  practised  immediately  after  the  reception  of  the  injury.     (3)  In  severe  shot- 

fracture,  witbuut  extensive  lesion  of  the  soft  parts,  the  joint  should  be  freely  exposed  by 

a  longitudinal  posterior  incision,  and  tho  full  extent  of  the  fracture  ascertained.     Unless 

there  is  extraordinary  fissuring,  the  injure<l  joint- ends  should  then  be  sawn  off  as  clofic  to 

the  limits  of  injury  as  possible,  save  that  the  bones  of  the  forearm  should  be  shortened  to 

the  same  level.     If  the  splintering  extends  very  far,  or  if  there  is  reason  to  l>elieYe  that 

the  humeral  vessehi  are  injureti  though  not  wouodcd^  the  incision  should  be  so  modified  as 

to  convert  the  operation  into  an  amputation/' 

•  On  this  point  Dr,  Otis  writes  {Jotv  mjim  cit.^  p.  811):  ''The  surgeons,  doubtless, 
sometimes  yielded  to  what  Ji>hn  Bell  called  'an  argument  of  necessity  as  well  as  of 
choice,  and  limbs,  that  in  happier  circumstances  might  have  been  preserved,  had  often, 
in  a  flying  army  or  a  dangerous  campaign^  to  be  cut  off,'  since  '  it  is  less  dreadful  to  lie 
dragged  along  with  a  neat  amputated  stamp  than  with  a  swollen  and  fractured  limb, 
where  the  arteries  are  in  constant  danger  from  the  Bplintered  bones,'  *' 
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will,  oovvadays,  be  nmde  to  suture  the  nerve  ends,  especially  when  only 
one  or  two  of  the  eliief  trunks  nre  involved. 

I  have  already  refen  eil  at  p.  120  to  the  infrequency  of  severe  gunshot 
injnries  to  the  elbuw -joint  in  the  late  war. 

It  is  noteworthy  here  that  Mr.  Q.  H.  MttkiDS,  C.B^  writes  (Jbryicisl  JBgp^HmMt  im 
S,  A/rhttf  1899— igoo,  p.  11)  :  *'  X  am  tinnble  to  nay  what  wfti  the  proportioniil  nninber  of 
Bhdl  wouiuIh  ftttiong  Ihe  men  hit,  but  I  can  Hay  with  some  ooiifidence  that  it  was  nat  at 
great  as  10  j>er  cent,  I  should  be  inclineii  to  place  it  as  low  a«  5  j>cr  cent,  Again»  I 
cannot  Itx  the  prct|iortionnte  oecurrence  of  wounds  from  buUets  of  large  calibre*  such  aa 
the  Maitiiii-Henrv,  but  this  was  certainly  not  large*  I  think  if  to  per  cent,  is  deducted 
to  represent  the  number  of  bits  from  either  of  these  forms  of  projectileft^  that  we  may 
fairly  assume  the  remaining  90  jier  cent,  of  the  wounds  to  have  been  produced  by  buUeta 
of  small  calibre."  In  addition  to  the  small  sijtc  of  the  buUeta.  the  distance  which, 
generally,  i^eparntefl  the  two  enemies,  is  a  factor  which  roust  be  taken  into  account.  With 
reganl  to  tTeatment  of  wountled  joint.'?  Mr.  Maklns  statefl  (p*  235)  that  this  was  generally 
simple.  "The  old  difficult i*js  of  deciding  cm  partial  as  against  complete  excisioti  or 
amputation  wa8  never  met  with  by  us*  We  had  merely  to  do  oor  first  dressjog  with  care, 
fix  the  joint  for  a  short  perioti,  and  be  careful  to  commence  passive  movement  as  soon  as 
the  joints  were  pro[>erly  healed^  to  obtain  in  the  great  majority  of  cases  perfect  resnlts. 
If  suppuration  occurred,  the  choice  between  incision  nnd  amputation  had  to  be  considered. 
In  the  early  stages  this  choice  depended  entirely  on  the  nature  of  the  injury  to  the  bones. 
If  this  were  slight,  incision  was  the  best  course  to  adopt.  I  saw  several  cases  so  treated 
which  did  well,  although  convalescence  was  often  prolonged,  and  only  a  small  amount  of 
movement  tvbs  regained.  Amputation  was  sometimes  indicate^l  in  cases  of  severe  bone- 
splintering  when  the  shafts  were  implicated^  but  wns  as  a  rule  only  performed  after  an 
ineffectual  trial  to  cut  short  general  infection  of  the  septicemic  type  by  incision*  I  should 
add  that,  on  the  whole,  suppuration  of  the  joints  was  uncommon,  except  in  the  case  of 
injuries  far  exceeding  the  average  in  primary  Bcvcrity."  With  regard  to /A*?  elbow-Joini 
in  particular  Mr,  Malcins  writes  (p.  256):  **  Injuries  to  this  joint  came  second  in  frequency 
in  my  experience  to  those  of  the  knee.  They  were,  in  f»ict,  comparatively  common, 
especially  in  conjunction  with  fractures  of  the  various  bony  piominences  surrounding  the 
articulation*  Fractures  of  the  lower  entl  of  the  humerus  were  of  worse  prognostic 
significance  than  those  of  the  ulna,  on  account  of  the  greater  tendency  to  splintering  of 
the  bone.  .  *  .   Several  cases  of  suppuration  w^hich  came  under  my  notice  did  well**^ 

Methods. 

i.  Skin  flttps  with  eircukr  division  of  mu9cles^^(fl)  antero-posterior 
flaps,  (b)  lateral  Haps.  ii.  Transfixion  flaps,  usually  antero*posterior. 
iii.  Skin  and  transfixion  flaps  eonibiued.  iv.  Ctrcular  ;  or  better,  the 
modified  cirnilar  method,     v.   Sinf^le  Hap.     vi.   Teale's  metiiod. 

i.  Skin  FlapB  with   Circular  Division   of  Muscles,— This 

should  he  made  use  of  in  bulky  muscular  arms, 

(a)  Antero-fostehior  Flaps. — ^The  bracliial  havinf^  heen  controlled,* 
and  the  anu  stipported  at  a  right  angle  to  the  bod}-,  the  surgeon  stands 
outside  the  right  and  inside  the  left  limb,  with  the  forefluger  and  thumh 
of  his  left  hand  tuarking  the  site  of  intended  hone-section  (Fig,  75), 
He  then  enters  the  knife  on  the  Bide  of  the  limb  farthest  from  him, 
carrieB  it  first  down  3,  3^,  or  4  inches,  according  as  he  is  going  to  make 


•  With  an  Esmarch's  bandage  usually  ;  in  amputation  high  up,  either  the  axillary 
must  be  controlled  by  elastic  tubing  applied  by  a  mollification  of  the  methotl  given  at 
p»  182,  fir  the  subclavian  must  be  controlled  by  a  reliable  assif^tant,  or  the  vessels  secured 
after  the  nmnner  given  at  pp.  183,  188,  The  lust,  that  of  Hpcnce,  exposing  the  brachial 
artery  after  one  llap  has  l>een  cut,  and  securing  it  before  going  further  (p.  188),  is  the  best 
owing  to  its  simplicity  and  wide  adaptaWlity. 
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O&d  flap  longer  tban  the  other  or  not,*  next  across  the  limb,  with  square 
edges,  and  up  tlie  side  nearest  to  him,  to  the  point  opposite  to  that 
from  which  the  incision  started.  Then  passing  the  knife  under  the 
limb,  he  marks  out  a  posterior  flap,  usually  somewhat  shorter  tlian  the 
anterior.  These  flaps,  consisting  of  skin  and  fascite,  are  now  dissected 
up,  the  muscles  cut  through  at  the  flap-hase  with  a  circular  sweep,  and 
the  bone  saw^n  through  as  high  as  possible.  Especial  care  should  be 
taken  here,  as  in  forearm  amputations,  to  divide  the  nerve-trunks 
square  and  high  np.t  In  tying  the  main  arteries,  each  must  be 
tlioroughly  separated  from  its  accompanying  nerve. 

{b)  Lateral  Flaps, — This  method  may  be  made  use  of,  one  flap 
being  cut  longer  than  the  other,  when  the  skin  is  more  damaged  on 
one  side. 

The  8urgeon>  standing  as  before,  marks  the  site  of  bone-section  by 

Fig.  74, 


ITW. 


placing  his  left  forefinger  and  thumb,  not  now  on  the  two  borders  of 
the  arm,  hut  on  the  middle  of  the  anterior  and  posterior  surfaces  of  the  I 
limb.  Looking  over,  he  enters  his  knife  at  the  latter  spot,  and  cuts  a 
well-rounded  flap,  ending  on  the  middle  of  the  anterior  aspect,  and 
then  from  this  point,  without  removing  the  knife,  another  flap  is 
marked  out  by  a  Kiniihir  incisiun  ending  at  the  middle  of  the  back 
of  the  arm.  The  flaps  are  then  dissected  up,  and  the  operation  com- 
pleted as  before. 

ii.  Traiiifixion  Flaps,  usually  Antero-posterior  (Fig.  74),— 

In  an  arm  of  moderalt?  size,  or  where  rapidity  is  required,  as  in 
warfare  or  in  cases  of  double  amputation,  this  method  may  be  made 
use  of.     The  objection  to  it  is  that  it  involves  the  removal  of  an  undue 


*  If  the  flups  are  cut  of  equal  lengthy  the  cicatrix  wiU  be  opposite,  aad  perhapft.! 
aflheront  to,  the  boue  ;  this  is  very  uodeairable,  thoogh  of  lesft  importance  in  a  stump  of* 
the  upper  than  of  the  lower  extremity, 

t  In  an  amputation  which  passes  through  the  rauscnlogpiral  groove,  great  care  must 
i>e  talceti  to  divide  conjpletely  the  nerve  lying  in  tliia,  before  the  bone  ia  flawn.  The  depth 
of  this  gnxive  variea  ranch.  When  It  is  considerable,  the  nerve  may  easily  escape  dirision 
and  be  frayed  by  the  saw,  giving  rise,  if  overlooked,  to  a  most  painful,  bnlbous  end. 
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amount  of  bone,  and,  where  the  ainptitftUoo  is  high  up*  interferes 
with  the  preUminary  securing  of  tlie  bmchial  artery  by  Speiice*8 
method.  The  surgeon ^  standing  as  before.*  and  with  his  left  hand 
niiu'kiyg  the  flap*base,  and  hftitig  up  the  soft  parts  anterior  to  the 
humerus  so  as  to  get  in  front  of  the  brachial  vessels,  and  thus  avoid 
splitting  them,  sends  liis  knife  across  the  bone  and  io  front  of  the  above 
vessels,  and  makes  it  emerge  at  a  point  exactly  opposite ;  he  then  cuts 
a  well-rounded  flap,  about  3  inches  long,  with  a  quick  sawing  move- 
ment, taking  care,  after  he  feels  the  muscular  resistance  cease,  to  carry 

Fm.  75. 


his  knife  on  a  little,  so  as  to  cnt  the  skin  longer  than  the  muscles,  the 
knife  being  finally  brought  out  quickly  and  perpendicularly  to  the 
skin.  The  flap  being  then  lightly  raise*!,  without  forcible  retraction^ 
the  knife  is  passed  behind  the  bone  at  the  base  of  the  wound  already 
made,  and  a  posterior  flap  cut  similar  to  the  anterior,  but  somewhat 
shorter.  Both  flaps  are  then  retracted,  any  remaining  muscular  fibres 
divided  with  circular  sweeps  of  the  knife,  and  the  bone  exposed  a  little 

Fio.  76. 


above  the  junction  of  the  flaps.  The  saw  is  then  applied  after  careful 
division  of  the  periosteum.  The  brachial  artery  will  either  be  found 
in  tlie  posterior  flap,  or  if,  as  both  fla]>s  are  made,  the  soft  pails  are 
drawn  a  little  from  the  humerus,  the  main  artery  and  nerves  will  be 
left,  and  must  be  cut  square  witli  the  cirenlar  sweeps  of  the  knife. 
If  it  be  preferred,  lateral  flaps  can  be  made  by  transfixion  (Fig.  74), 
one,  of  course,  being  cut  longer  than  the  other  if  this  is  rendered 
desirable  by  the  condition  of  the  soft  pnrt.s. 

iii.  Combmed  Skin  and  Transfixion  Flaps  (Fig.  75).— This, 

a  very  speedy  and  efficient  method,  nuiy  be  made  use  of  here.     An 
*  In  Fig,  74  the  Burgison  is  euppoaed  to  be  BUndiTig  ontaide  the  bft  arm. 
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anterior  flap  of  skin  and  faseife,  about  3  inches  long,  having  been 
marked  out  (p.  75)  and  dissected  up,  the  bulk  of  the  soft  parts  behind 
the  bone  are  drawn  a  little  away  from  it,  the  knife  passed  behind  the 
humerus,  and  a  posterior  flap,  somewbat  shorter,  cut  by  transfixion. 

iv,  Cironlar    (Fig*    76),    or    better,    the  modified  circular  method 
(Fig.  77). — Owing  to  the  moderate  size  of  the  limb,  and  its  circular 

Fig.  77. 


B 


Amputation  of  the  arm  by  the  modified  circular  method.  The  dotted  line 
a  c  in  A  Is  the  ordinary  incision  in  the  circnlar  method,  while  the  thick  line 
a  h  c  shows  the  mcMlilied  circuhir  incision.  The  skin  flaps  are  shown  m  J3  tis 
well  OB  the  circular  diviaion  of  the  musck'«* 

Two  equal  flaps  of  skin  and  suboutnaeouH  tissue  are  cuti  their  lower  limit 
being,  in  the  case  of  an  ordinary  forearm,  alx>ut  i  J  inches  below  the  seat  of  the 
circular  dtvbion  of  the  muscles,  and  then  again  about  i|  inches  below  the  point 
of  section  of  the  bones.  In  the  arm  each  of  these  measuremenLs  will  be  increased 
to  2j  inches  or  more.  After  the  flaps  are  raised^  the  ranscles  are  divided  by  a 
series  of  circolar  sweeps  of  the  knife.  After  each  cut  they  are  tirmly  retracted 
until  the  bone  is  exposed  at  the  proposed  point  of  division.  The  periosteum 
having  been  divided  circularly,  it  is  stripped  np  with  a  rugine  along  with  the 
muscles.  Thus,  when  the  bone  haa  been  sawn^  a  cap  of  periosteum  falls  over  the 
cut  end.  The  muscles  and  perioateum  mtist  be  stripped  off  the  bone  togethefi 
not  separately «     (Chejnc  and  Burghard.) 


shape^  this  is  the  place,  above  all  others,  where  this  method  can  be 
made  use  of,  especially  in  limbs  which  are  not  very  bulky.  Whether 
he  make  use  of  it  in  after-life  or  not,  the  student  should  always  practise 
circular  amputation  here  on  the  dead  subject 

Standing  as  before,  or  on  the  outer  side  of  either  limb,  the  surgeon, 
with  his  left  hant^,  draws  the  skin  up  strongly,  and  passes  his  knife 
under  the  arni»  then  above »  and  so  around  it,  till,  by  dropping  the  point 
veitically,  tlie  back  of  the  knife  looks  towards  hini,  and  the  heel  rests 
on  the  pai't  of  the  arm  nearest  to  him.  A  circular  sweep  is  then  made 
round  the  limb,  the  completion  of  this  being  aided  by  the  assistant  in 
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charge  of  the  limb,  who  should  rotate  it  so  as  to  make  the  tissues  meet 
the  knife,  A  cutf-like  flap  of  skin  and  fascia*  is  then  raisedj  for  2^  or 
3  iiudies,  with  li^ht  touches  of  the  kuife^  these  heing  especially  needed 
along  the  lines  of  the  interiiiuseular  septa.  In  a  very  muscular  arm  it 
may  be  difficult  to  raise  the  skin  as  directed,  and  it  will  be  sufficient 
here  for  an  asBistant  to  retract  it  evenly  all  round  as  it  is  freed  by  the 
knife*  Wlien  the  skin  has  been  sufficiently  folded  back  or  retracted, 
the  muscles  are  cut  through  close  to  the  reflected  skin.f  The  cut 
muscles  are  next  retracted  by  the  operator's  left  hand,  and  the  re- 
maining soft  parts,  with  the  main  vessels  and  nerves,  are  severed  clean 
and  square-l  The  bone  is  then  freed  for  f  inch,  ami,  the  periosteum 
havin|T  been  divided,  is  sawn  through  as  high  as  possible. 

An  account  of  the  modified  circular  method  (Fig,  77),  which  is  always 
to  be  preferred,  is  given  at  p.  96, 

T.  SiQi^le  Flap. — This,  preferably  an  anterior,  is  cut  by  transfixion,  and  so  aTmnged, 
if  possible,  ma  not  to  include  the  lajgc  nenres  (Mftlgaigtie). 

vi.  Teale's  Method.— ThiB  b^  bowcTer,  expensive  of  important  parts* 

Height  of  Section  of  the  Bone, — If  possible,  the  head  of  the  huiuerus 
should  be  left  in  Bitti,  This  not  only  leaves  a  far  more  shapely  stump, 
but,  as  pointed  out  by  Farabeuf,  quoting  from  Percy,  it  furnishes  a 
useful  point  of  attachment  for  an  artiBciid  limb,  and  one  well  iittcd  to 
bear  pressure  in  certain  occupations.  Farabeuf  {litc\  supra  fit.,  p.  350) 
alludes  to  the  necessity  of  preserving,  in  amputations  high  up,  some 
part  of  the  insertion  of  the  pectoralis  major  in  order  to  counteract  the 
tendency  to  abduction  uf  the  stump. 

Excisioir  iir  coHTiKUiTy  of  the  shaft  of  the 

HTXMEBUS  AND    BONE-GEAFTIKO. 

This  operation  has  been  espeeialh'  discussed  in  reference  to  gunshot 
wounds.  By  the  term  *'  excision  in  continuity,"  delibemte  removal  of 
portions  of  the  shaft  of  the  humerus — t^<Jr,,  2-6  inclies — the  periosteum 
being  presciTed  as  far  as  possible,  is  meant ;  such  operations  as  in- 
cision and  removal  of  splinters,  opera tions  for  necrosis  and  for  pseudo- 
arthrosis, should  be  excludeil. 

Dr.  Otis§  thus  wrote,  in  1883,  of  this  operation. 

"  I  cannot  discern  thiit  the  experience  of  the  war  lends  any  support  to  the  doctrine  of 
tbe  justifiability  of  operations  of  this  nature  except  in  veiy  exceptional  e^ea.  The 
numerical  returna,  and  tbe  neceasarily  abbreviatetl  summaries*,  may  appear,  at  first 
ghmce,  to  represent  the  resnlts  in  a  favourable  Ught,  but  a  more  preciae  analysis  rcTeals 

*  S49e  footnote^  p,  98. 

f  By  some  it  is  advised  to  cat  tbe  biceps  rather  longer  than  the  rcst^  owing  to  its 
retracting  more,  as  it  is  not  attached  to  the  bnmem«. 

^  8m  the  remarks  (footnote,  p.  153)  on  the  importance  of  securing  thoroagh  and  rdean 
division  of  the  rauscuJo-spiral  Derve  when  the  amputation  passes  through  the  grooTe, 

§  Med,  and  iSurg.  HUt.  of  the  War  of  flte  RehcllwH^  pt.  ii.  p.  695  H  teq.  In  Circular 
No.  3,  p.  223,  Bcven  '^  successfur*  cases  arc  briefly  rcporte^l.  In  one  of  these,  two  months 
after  the  removal  of  three  inches  of  the  shaft  (the  operation  having  been  performed  for 
caries  a  year  after  a  gunshot  injury),  bony  union  bad  taken  pLicc,  and  the  functions  of 
the  bond  and  arm  were  well  performed.  The  patient  could  lift  8  or  10  Ibs,^  and  the  arm 
was  still  becoming  strt>Dger*  The  bone  removed  is  said  to  have  been  completely  denuded 
of  its  periosteum  in  ita  entiirc  circumference,  this  membrane  biing  probably  thickened. 


EXCISION    OF    THE   SHAFT    OF   THE    HUMERUS. 


159 


most  UmeuUible  condusiouB.  .  .  .  The  mortiility  rate  is  nearly  double  that  observed 
in  the  cases  treated  by  expecLint  measures,  and  more  Ibao,  12  per  ceat,  higher  th&n  the 
fatality  in  a  larger  series  of  primary  am  put  at  ions  in  the  upper  third  of  the  mm*  More- 
over^ in  the  477  c&aes  of  i-ecovery  there  were  no  Itaw  thjin  99  inistanrea  in  which  '  do  bony 
union'  waa  reportetl,  and  65  othera  jijcorded  as  examples  of  'false  joint/  There  were 
also  amongst  the  cases  reporte^l  us  *  successf til '  37  instances  of  consecutive  amputation 
of  the  arm.  KecoursiJ  was  had  to  ulterior  exarticnlation  or  amputation  in  64  patients, 
of  whom  27  perished* 

''  Such  evidence  warrantfi  the  assertion  that  early  excision  in  the  continuity  of  the 
huniems  after  injury  can  seldom  be  juatitiable,  a  conclusion  at  which  Kuropeaii  surgeons 
haji  aheady  aixived  from  the  experience  of  the  Schleswig-Holsteiu  and  Duiiiiih  warSi  and 
which  had  Ijeen  confirmed  by  more  recent  observations.  The  coaptation  of  the  i-esected 
ends  of  the  bones  by  silver  wires  was  sijmetimes  practised,  with  f^w  illustrations  of 
favourable  results.  Examination  of  the  details  of  many  of  the  formal  primary  excisions 
in  the  shaft  atrengtbens  the  impression  that  they  were  for  the  most  part  unnecessary 
and  iojurious/' 

Cauees  of  Failure  aftar  Excision  of  the  Humanis  in  Gontinuity. — 
Amongst  tbese  are  : 

I,  Osteo-myelitis  and  pyteniia,  2.  Secoiidarj'  li^eniorrliage.  3»  Se- 
condary necrosis,  4.  Nou-uiiion,  leading  to  a  limb  which  dangles* 
Of  is  tlail-iike,  and  is  more  or  less  useless  in  spite  of  a  support. 

While  excision  in  continuity  of  the  humerus  is  to  be  condennied  as  a 
primary  operation,  and  while  the  same  operation  performed  secondarily 
for  necrosis  may  lead  to  a  limb  which  is  of  little  use  without  ao 
artificial  support,  the  following  eiise  of  Sir  W,  Macewen's  {Annals  of 
Surtjerj/f  vol.  vi*  No.  4,  p.  301)  shows  what  ingenuity  and  perseverance 
may  effect  in  such  cases,  and  proves  that  detached  portions  of  bone 
deprived  of  their  periosteum  are  capable  of  living  and  growing  after 
transplantation  : 

A  boy^  set.  2^  had  complete  f  necrosis  of  the  shaft  of  his  right  humerus  after  sup- 
purative [>eriri«ttitis.  The  necrosed  bone  was  removed  about  nine  weeks  after  the  onset 
of  the  periostitis^  leaving  the  layer  of  granulations  covering  the  periosteum  intact,  and 
forming  a  tubCj  which  was  kept  patent  by  dressings  suitably  inf^rtett  until  the  whole 
space  had  grantilateil  up.  Ko  bone  grew  from  the  periosteum,  except  a  small  part  next 
the  proximtd  ei>iphysis  where,  at  the  out^set,  the  periosteum  was  foaud  covered  by  plaques 
of  lulhcrcnt  osseous  tissue.  From  the  whole  of  the  remainder  there  was  no  osseous  deposi* 
tion,  the  result  being  a  tlail-like  arm.  Fifteen  months  subsequently  he  returned  to  the 
Glasgow  Hoyal  Itiarmary^  his  parents  desiring  that  tlie  arm  should  be  removed^  it  being 
worse  than  useless,  inasmuch  us  he  required  the  other  band  and  arm  to  luuk  after  the  flail- 
like one,  which  was  constantly  dangbng  in  the  way.  The  condition  of  the  arm  was  as 
follows : — The  bone  hatl  not  increaaed  in  length  since  he  left  the  hospital.  When  the 
limb  was  allowed  to  hang  by  the  aide,  the  measurement,  frooi  the  tip  of  the  acromion 
process  to  the  distal  extremity  of  the  humeral  shaft,  waa  nearly  2  inches.  The  proximal 
fragment  was  conical,  and  t«|>ericjg  from  the  rounded  head  to  a  narrow  spike-like 
flxtremity.  Frum  this  to  the  condyles  there  'wiis  a  complete  ab-sence  of  bone,  there  bemg 
nothing  but  soft  tiasucs  in  the  f^p.  The  muscular  power  was  good,  but  when  he  attemijted 
to  raise  his  arm  a  contraction  of  the  muscles  took  place,  the  condyles  being  drawn  towards 


•  There  fe  n  good  Ulustiution  of  this  result  in  Fig.  506,  lov,  rujrra  eit,,  p.  682.  Further 
details  are  needed  of  the  amount  of  use  made  of ,  and  the  ultimate  advantage  accruing 
from,  the  ingeoious  apparatus  of  Dr.  Hudson,  which  was  supplied  to  many  of  th<.»«  cases. 

t  Sir  W.  Maceweu  points  out  that  it  is  probable  that  in  the  outset  of  this  case  the 
nutrient  artery  of  the  humerus  was  occludetl  or  iye[>aratcil  in  the  intensity  of  the  sup- 
purating process.  The  periosteum  which  remained  not  i>nly  did  not  produce  bone,  but, 
lif teen  months  later,  appeared  to  have  been  completely  absorbed. 
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the  prnicimtil  cxtremitj,  while  some  UhrcA  of  the  ddloid  raised  the  «pike-like  prooe«  of 
the  qpper  portion,  causing:  it  to  project  as  if  about  to  penetrate  the  skin.  Here  tiie 
dction  ceawa,  the  **tjf  t  parts  m  the  gap  ftpi^curing  like  a  rop€  durinar  the  mtiitcal&r  con- 
traclion.  He  could  not  raise  his  forearm  to  hit  breast,  the  lever  and  fudcrum  needed 
being  wanting'.  It  was  determined  io  supply  these  by  tranfiphintation  from  other  human 
bones*  !o  the  ward.^  tiiere  wet^  nutncroos  c^aea  of  marked  anterior  tibial  curveSf  fn:>m 
which  wedges  of  buoe  hud  to  be  removed,  and  these  were  used  as  tranaphint^.  An  incision 
waa  made  into  the  upper  third  of  the  humerus,  e:zposmg  the  head  of  the  bone.  Its 
extremity,  for  fdlly  \  inch,  was  found  to  be  cartilaginoos.  The  cartilAginoos  spike-like 
prooeas  was  removed,  leaving  there  a  i^ortion  of  bone,  which  meaaared  if  incli  from  the 
tip  of  the  acromion.  From  this  point  a  sulcus,  about  2  inches  long,  was  mode,  down- 
wards, between  the  muscles.  The  former  presence  of  bone  was  nowhere  indicated^  and 
there  wtis  no  v*-8tige  of  periosteum,  the  sole  guide  aa  to  the  correct  position  into  which 
the  transplant  was  to  be  placed  being  an  anatomical  one.*  Two  wedges  of  bone  were 
then  removed  from  the  tibiA  of  a  patient^  aged  6,  affected  with  interior  curves.  The 
base  of  these  osseous  wedges  oonBisted  of  the  anterior  portion  <jf  the  tibia,  along  with  its 
periosteum.  After  removal  they  were  cut  into  minute  fragments  with  the  chisel,  quite 
irrespective  of  the  periosteutu.  Tlie  bulk  of  the  fragments  bml  no  periosteum  adhering 
to  them  J  they  having  been  taken  from  the  interior  of  the  bone*  Tliey  were  then  deposited 
in  the  muscidar  sulcus  in  the  boy's  arni^  and  the  tissues  drawn  over  them  and  carefully 
adjusted.  Th«  wound  healctl  without  pus-production,  f  Two  months  after,  a  portion  of 
Iwne,  I  inoh  in  length,  and  |  inch  in  thickness,  was  found  6rmly  attached  to  the  upper 
fragment  of  the  humerus*  In  moving  the  finger  from  the  heail  of  the  bone  t^i wards  the 
graft,  the  latter  could  be  easily  distinguished  by  the  stidden  increase  in  the  breadth. 
Now,  insteml  of  the  former  sharp  epike,  the  upper  fragment  ended  obtusely.  Two  other 
wedg^  of  bime,  of  larger  size  than  the  tirst,  were  similarly  dealt  with,  and  instirted  two 
months  after  the  first.  These  fillLxl  up  the  gap  in  the  arm  to  the  extent  of  4I  inches,  the 
arm  theu  measuring  6  inches  in  kngth.     Soon  the  utility  of  the  arm  was  greatly  restored. 

Seven  ycarB  afterwards  the  patient  was  seen  and  examiDcd.  The  shaft  of  the  humerus 
was  found  to  have  increased  in  length  by  if  inch,  being  7J  inches  ;  it  ha<i  increased  in 
circumference  to  a  marked  extent,  and  had  a.s8umed  a  somewhat  irregular  shape.  The 
patient  could  use  his  arm  for  a  great  many  purpoeea — ^taking  hia  footl,  adjusting  his 
clotheSt  and  in  many  game*. 

In  some  remarks  on  this  ease  Sir  W.  Macewen  advances  the  following  arguments  agaitLst 
the  supposition  that  the  new  bone  grew  from  ol»l  perittetcum  : — (1}  If  any  of  this  had 
existeil  and  possessed  osteogenic  power,  it  bad  ample  time  to  reveal  itself  by  osseooa 
growth  during  the  fifteen  mouths  which  hati  elapsed  between  the  removal  of  the  dead 
bone  and  the  tninsplantation  of  the  new.  (2)  In  oj>cning  the  sulcus  between  the  mnaclei 
for  the  reception  of  the  transplants  no  fHjriosteom  or  anything  like  fibrous  membrane 
was  seen.  (3)  The  growth  of  the  bone  was  at  first  only  commensurate  with  the  insertion 
of  the  transplants,  there  being  no  indicatiou  of  any  osseous  growth  in  the  vicinity  of  these 
which  might  have  arisen  from  the  supposed  stimalation  of  the  periosteum.  (4)  The  solid 
humerus  still  retains  the  irregularities  of  shape  which  the  transplants  were  permitted  to 
assume  in  the  tissues. 

In  the  yerj  rare  cases  in  wliicli  the  shaft  of  the  hunierus  is  to  be 
resected,  some  time  after  the  suhsitlenee  of  the  original  acute  disease, 
one  of  the  following  mathads  will  suffice.  In  the  fiist  an  incision  is 
made^  stjirting  in  the  interval  between  the  deltoid  and  the  great  pectoral, 
and  carried  down  to  the  lower  extremitj  of  the  deltoid;  at  this  point  it 
meets  the  external  intermuscular  septum,  and  is  now  carried  more 
superficially  (so  as  not  to  injure  the  muscnlo-spiral  nerve)   till  it  gets 

•  I^,,  the  only  guitle  was  by  recognising  the  relative  jxjsitions  which  the  muscles  ought 
to  occupy  towards  the  humerus. 

t  The  impi>rtanoe  of  this  statement,  and  its  effect  upon  the  very  happy  result  of  the 
case,  will  not  escape  the  reader. 
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into  the  interval  between  the  triceps  behind  ami  the  hrachialis  anticua 
and  supinator  longus  ia  front,  whence  it  is  carried  down  to  a  point  just 
above  the  external  epicondyle*  The  nerve  is  made  sure  of  by  opening 
the  intermuseular  septum  and  drawini^  the  triceps  backvvnrds  and  the 
hrachialia  autieus  forwards,  and  then  held  carefully  aside  with  an 
aneurysm-needle,  Anotlier  method  is  known  as  that  by  a  tunnel*  The 
above  incision  is  made  above  and  helovv,  but  interrupted  in  the  centre 
over  the  nerve.  Through  the  upper  incision  the  upper  part  of  the 
humerus  is  removed,  the  saw  being  applied  in  the  lower  part  of  the 
wound  p  above  the  nerve.  The  lower  end  of  the  bone  is  got  out  through 
the  lower  incision,  tlie  saw  being  now  applied  below  the  nerve.  The 
intermediate  portion  of  the  bone  is  now  held  firndy  by  lion-forceps  and 
carefully  peeled  out,  periosteal  elevators  being  used  in  the  upper  and 
lower  parts  of  the  wound  respectively. 

Prof.  Oilier  warns  tiiose  wlio  would  expect  that  periosteum  metho- 
dically detached  from  the  bone  will  always  and  comidtdely  reproduce 
the  hone  that  it  normally  covered,  that  tliey  are  under  a  dangerous 
illusion.  It  can  only  be  relied  upon  to  do  so  in  early  life  in  young 
subjects,  and  when  there  has  been  no  infective  suppuration  dei5tructive  to 
the  bone-producing  cells,  and  when  some  longitudinal  splinters  have 
been  left  attached  williin  the  periosteal  s!ieath,  A  case  of  Billroth *s 
{Arck.  J\  ktifi.  Ckh\t  1877)  is  quoted,  in  which,  alter  removal  of  the 
whole  Innncrus  in  a  boy  of  12,  in  spite  of  the  easy  separatiun  and 
preservjitiuJi  of  tlte  periosteum,  there  was  no  reproduction  of  bone.  On 
any  attempt  to  tax  or  raise  the  arm,  the  limb  folded  upon  itself  and 
shortened,  the  forearm  hanging  like  a  flail.  By  the  aid  of  a  support  the 
hand  was  rendered  very  useful.  A  like  disapfiuintiiig  result  after 
removal  of  the  diapbysis  of  the  tibia  in  acute,  infective  osteo-periostitis, 
though  to  a  somewhat  less  extent,  owing  to  the  presence  here  of  two 
hones,  will  be  familiar  to  all  surgeons  of  experience.  It  is  very  easy 
and  tempting  to  perform  this  operaticm  early;  a  better  result  is  secured 
by  waiting  nntil  the  danuiged  periostenm  has  recovered  its  vitality  and 
osteo-genetie  powers.  Prof,  Oilier,  tlierefore,  urges  that,  whenever 
possible,  a  portion  of  the  diaphysis  should  be  left,  and  quotes  cases 
of  resection  for  gunshot  injuries,  by  binistdf  and  Langenbeck  {loc,  supra 
ciL,  p\K  133,  143),  in  wbich  good  results  fidlovved  this  step. 

From  my  own  experience  no  reliance  can  he  placed  on  the  employ- 
ment of  decalcihed  bone-chips*  Though  the  wound  runs  an  aseptic 
ccjtirse  they  possess  no  osteo-genetic  power  of  their  own.  They  fail  to 
cause  this  in  the  healthy  marrow  and  periosteum  which  has  been 
exposed  around  them.  I  shall,  therefore,  describe  only  bone-grafting 
in  the  proper  sense  of  the  words.  The  following  account  is  taken  fnmi 
Messrs.  AVatson  Cheyne,  C\B.,  and  Burghard's  Manual  of  Sunjital 
Treatment t  p.  178 :  **  The  part  must  be  aseptic,  and  therefore  it  is 
quite  useless  to  introduce  pieces  of  bone  into  a  wound  in  which  sinuses 
are  still  present;  before  anything  of  this  kind  is  attempted,  the  wound 
must  have  soundly  healed,  The  operation  consists  in  opening  up  the 
soft  tissues  along  the  line  of  the  deficient  bone  down  to  the  periostenm 
and  splitting  ibis  in  two  if  it  can  be  recognised,  and  then  introducing 
pieces   of  bone   from   some   other   patient  or   from   one   of  the   lower 

I        animals.     Perhaps  tlie  most  convenient  animal  to  use  is  a  young  dog. 

^^m  wing  are  t!ie  steps  of  the  operation.      After  the  skin  has 
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tlioroughly  purified,  a  free  incision  is  made  o%'er  the  deficient  bone. 
The  thickened  remains  of  tbe  periosteum  (ire  incised,  nnd  a  bed  is  made 
for  the  new  bone.  The  wound  is  then  stufTed  with  sponges  to  nrrest 
the  bleeding,  and  covered  witli  gauze  dipped  in  a  1-2000  sublimate 
Bolution.  It  is  better  not  to  use  a  tourniquet,  because  it  gives  rise  to 
prolonged  after- bleeding,  which  is  apt  to  separate  the  bone^grafts  from 
the  tissues  ;  the  oozing  shouhi  be  allowed  to  stop  before  the  grafts  are 
inserted.  The  animal  selected  is  then  killed  by  an  assistant  and  rapidly 
skinned,  tlie  carcase  douched  with  1-2000  sublimate  solution  and  placed 

Fia.  78 
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A.  Dclloi^l  B,  Outer  head  of  triceps.  C.  Long  head.  D.  Inner  head. 
B.  Supinator  longus  and  extensor  C.  radialis  longior.  F*  Latissimus  doi-si. 
a.  Superficial  branch  of  postorior  circumfleJL  h,  Anastomotica.  r,  i.  Cutaneous 
brancheft  of  circumflex.  2.  InlercoetO' humeral.  3.  Intcmnl  eutaneoueof  muscnlo- 
spirat.  4.  Nerve  of  Wriflhcrg.  5.  Posterior  branch  of  internal  cutaneous, 
6.  External  cutaueous  branches  of  rausculo-spiral.  *  Acromion.  +  Internal 
condyle.     (Oodlee*) 


on  an  aseptic  board  or  tray  covered  with  a  carbolised  towel.  With  a  fresh 
sterilised  knife  and  forceps  the  nniscles  are  rapidly  peeled  off  the 
bone— the  best  one  for  the  purpose  is  the  hnnierns— the  periosteum 
being  left  undisturbed,  and  a  portion  is  remoYed  by  cutting  pliers. 
The  length  of  the  individual  grafts  is  not  a  matter  of  much  importance; 
they  can  be  as  long  as  the  wound,  but  they  must  not  be  too  thick  or 
too  broad,  and  it  is  well  therefore  to  split  the  bone  longitudiually  into 
fragments  with  a  stout  knife.  A  series  of  these  fragments  are  kid  in 
the  wound  after  removal  of  the  sponges,  until  a  sufficient  amount  has 
been  introduced.  The  skin  wound  is  then  closed  without  a  draiuage- 
tube,  an  antiseptic  dressing  ajipliedj  and  the  pai't  put  on  a  splint,  on 
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whicli  it  is  kept  at  rest  sufficiently  long  for  consolidation  to  occur.  If 
tbe  operation  is  done  aseptically,  no  infection  of  the  part  will  take 
place  J  and  the  pieces  of  bone  do  not  separate  ;  tliey  gradually  become 
welded  logetber  and  united  with  the  surrounding  tissues,  and  to  some 
extent  they  lead  to  tbe  fonnaliou  of  new  bone.  Unfortunately,  in  a 
good  nvnuy  cases,  absorption  goes  on  to  such  au  extent  that  tbe  limb 
becontes  weak  aojain,  but  in  some  instances  very  satisfactory  results 
have  been  obtained.  It  is  better  to  use  bone  from  one  of  tbe  lower 
animals  than  from  another  patient  (for  example,  from  an  amputated 
limb)  because  of  tlie  possibility  of  transmitting  disease  thereby/' 

A  very  successful  case  of  bone-grafting  for  restoration  of  the  bridge  of 
the  nose  by  Mr.  Watson  Cheyne,  C,B.,  will  be  found  under  tbe  section 
on  **  Hhinoplasty  '*  and  Clin.  Soc.  Tr$,j  1899,  vol.  xxiii,  p.  218,  Mr,  A. 
Lane  restored  the  shaft  of  the  ulna  in  two  cases  (Clin*  Soc.  Trs.,  vol. 
xxxii.  p.  44). 

One  ca«e  was  that  of  a  child  with  congenftal  mal -development  of  the  bone.  The  ulna 
consisted  of  two  sepAratf  |>ortir>ne,  whose  jjoioted  extremities  overLipped,  and  whose  axes 
Taried  considerably  in  direction.  Uoth  were  freely  exposed  and  8eparate<i  from  the 
Bdjacent  pjirts.  Extension  was  then  made  on  the  lower  one  till  the  hand  was  in  the 
noroifil  position.  The  femur  of  a  rabbit  was  then  split  longitadinaliy,  and  its  halves 
wired  to  the  fragments  of  the  uloa  (apparently  by  the  enciivling  method)  so  as  to  bring 
their  axes  normal  and  to  retain  the  lower  ftne  oti  a  level  with  the  radius.  The  result  was 
most  satisfactory,  not  only  as  to  the  removal  ot  defornntjr  but  also  because  of  the  marked  and 
[  progrcaaiTe  improvement  id  the  usefulness  of  the  limb. 

The  second  case  was  that  of  a  man,  set.  ig,  who  had  lost  the  shaft  of  one  ulna  two  years 
befot«.  A  radiograph  showed  tiie  existence  of  a  line  s[9iculnm  between  the  two  extremities 
of  the  ulna.  An  incision  exposal  the  two  ends  of  the  ulna  and  the  spicule^  and  freed 
them  from  the  adjacent  parts.  The  femur  of  a  very  large  rabbit  was  then  securely  wired 
to  the  ends  of  the  ulna.  The  resulting  limb  was  much  stronger  than  it  was  before  the 
operation.  It  is  |>ointed  out  that  in  such  a  case  the  presence  of  new  bone  thrown  out  at 
the  npjier  extremity  of  the  ulna,  as  a  result  of  the  original  iDllammatioDf  and  some 
ankylosis  of  joints  may  interfere  with  a  perfect  re,"«ult, 
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(Figs.  78  and  79). 

Relief  &om  Compression.— ^This  nerve  is,  owing  to  ita  close 
conue(^t.iun  witli  lliti  shtift  i»f  the  lunnerus,  occasionally  liable  to  com- 
pression by  callus.*  M.  ( Jllier  immy  years  apjo  recorded  a  case  of  tljis 
kind  sticeessfuliy  treated  by  surgery  (Gaz,  Ih'bd,  1865,  p,  515  ;  Si/d., 
Soc.  lUeJi,  Retr.,  1865-^6,  p.  294). 

A  maEfaged  22,  had  suffei'eti  a  compound  fracture  of  the  right  humerus,  through  the 
^HmsenlO'Bpiral  groove.  Four  months  later,  the  fracture  haTtng  fimdj  unitetl,  the 
extensors  of  the  wrist  and  fingers  were  completely  paralysed,  and  Bensibility  along  the 
course  of  the  radial  wafi  much  diminished.  The  integrity  of  the  functions  of  the  trice|>a 
seemed  to  show  that  the  lesion  must  hG  seated  below  the  commencement  at  the  musculo- 
spiral  {irroctve,  where  tbe  branches  to  that  muscle  are  given  off*  M.  Oilier  concluded  that 
the  nerve  was  con j pressed  either  by  one  of  the  fmgraenta  or  by  exuberant  eaOus.  Pro- 
longeii  treatnry?nt  directed  towajtis  the  removal  of  the  cidlus  having  failed,  the  patient  was 
raubmitted  to  operation.    An  incision  having  tx)en  mmle  in  the  presumt^d  direction  of  the 


*  The  occasional  abundance  of  this  callus  may,  perhaps,  be  m  part  accoonted  for  by 
the  "as  of  tbe  periosteum  of  the  humerua. 
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ncrve»  ao  a»  to  expose  it  in  the  exteniAl  intennaacular  acptum,  it  wai  found  by  tracing  m 
breocb  upwards.  A  gutter  was  next  cat  with  chisel  and  mallet  for  t|  inch  throogh  the 
callu8,thi§«tep  expoeing  the  nerve,  iwoUen  and  hypcrtrophied  in  it*  lower  part,  and  above, 
strangled  (as  if  by  a  ligature)  by  a  point  of  bone  apparently  belonging  to  tbc  lower  frag- 
ment. This  (KJint  being  cut  off,  and  a  probe  pamed  behind  the  nenre  to  •ecure  it«  complete 
isobtion,  the  nerre  was  then  followe«l  for  |  inch  aboire  and  below  the  bony  canal,  M  ai  to 
cuBiire  its  liberation,  and,  in  onler  to  obriatc  any  reprodoction  of  bone,  the  periortcom  was 
removed  aSl  roond*    The  nerve  was  not  digtutbeil  from  its  gutter,  for  fear  of  contasing  or 


A.  Deltoid  cut  and  partly  turned  forwards  B*  Infraspinatua.  o.  Teres 
minor.  DD.  Teres  major*  fp.  Outer  head  of  triceps,  part  of  which  has  been 
removfMl.  G.  Middle  he^d.  H*  iRtierhead  of  Irireps.  ii.  Supinator  IcmpuH,  cut, 
and  the  upper  part  reflected,  jr.  Extensor  C.  radial  is  Inugior.  K,  Anconeus. 
L.  Common  ori^n  of  cxtenfW)rB,  M.  Brachialisanticys,  a.  Posterior  eircnmflex. 
h.  Branch  of  doraalis  scapulse.  r.  Superior  pi-oCumla.  i,  2,  2.  Brancbca  of 
circumflex  to  deUoid.  3.  Cutaneous  branches  of  circumflex.  4.  Branch  to 
T.  minor.  3.  Jlusculo-spiral.  6,  6.  Branches  to  outer  bead  of  tricetts.  7  and 
8.  External  cutaneous  branches  of  musculo-iipiral,  the  former  supplying  outer 
heftfl  of  trice|*e*  9.  Branch  to  long  head  of  triccpft.  10^  lO-  BmncheAof  musculo- 
spiral  to  brachialis  iintictis,  11,  11.  Brunches  to  supinator  longus.  12.  Branch 
to  extensor  carpi  radialia  longior.     (Godlec.) 

stretching  It.  The  wound  healed  rapidly.  From  the  sixth  day  the  patient  experienced  some 
pricking  sen  wit  ions  on  the  back  and  outer  piirt  of  the  forearm,  and  HenBibility  began  to 
iucreaAc  in  the  thumb  and  foredngiLT.  On  the  twentieth  day  he  could  raise  his  hand  a  little 
by  voluntary  cflort-ti  ;  and  when  he  left  the  hmpifal^  iiix  months  and  a  hiilf  after  the 
operation,  he  iimistcd  on  going  back  to  his  work  in  the  fields. 

Similar    cases  Jiave  been  recorded  bj  M,  Trelat,  by  M,   Tillaox 
(TraiiG   d\47iatomie   Topographique,   p.  511),  and  by  Mr.  Piizey,*  of 


•  This  surgeon  also  relates  (Brit.  Med.  J(ntm.,  vol.  i.  1885.  p.  979)  ft  case  In  which  he 
succaMfuUy  operated, six  months  after  the  injury,  in  order  to  sf»t  free  the  ulnar  nerpe  which 
had  been  drawn  Into  the  callus  uniting  aicompound  fracture  of  the  bones  ol  1 
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Liverpool  {Brit.  Med,  Jounu,  vol.  ii.  1889,  p.  309),  in  each  case  with 
a  successful  result  The  nerve  was  found  either  between  the  two  heads 
of  the  triceps,  or  h}^  fallowing  it  up  from  its  site  between  the  brachialis 
anticus  and  supinator  longus.  In  Mr-  Puzey'a  case  it  had  been  noted, 
three  months  after  the  fracture,  that  there  waa  rather  an  excess  of 
callus  present. 

Prof.  KeeD,  of  Philadelphia,  haa  recorded  {Arcfi,  Intern,  da  Chimrg.y  toI.  L  p.  74) 
a  case  in  wbit^h  the  oerve  was  injured  after  a  fracture  "  at  about  the  surgical  neck  of  the 
huDieruLS."  Coraplete  wrist-drop  was  diacovered  when  the  splints  were  removed  at  the 
end  of  six  weeks.  The  nerve  was  found,  very  mueh  thickened,  under  the  supinator  longus, 
and  traced  upwards  by  a  free  longitudinal  incision,  with  \\  transverse  cut  julded  above^ 
posteriurly,  lo  reach  the  axilla.  The  ioduraterl  condition  and  adhesions  of  the  nerve  to 
the  bones  extended  np  to  this  point,  and  were  due  to  laceration  of  the  tissues  by  the  ends 
of  the  bone.    The  nerve  was  stretched,  antj  a  portion  only  of  the  diseased  part^  37  cm. 

I  long,  was  removed,  and  the  two  ends  auturetl  with  silk  paa£H&d  diiiectly  through  the  nerve. 

1  Beufiation  began  to  return  immediately^ but  nine  months  later,  while  sensation  wan  perfect, 
the  wrist'drop  was  Btili  complete.  The  patient  was  diiccted  to  use  the  galvanic  current 
for  ten  or  fifteen  minutes  daily,  and  injections  of  ^^  gr.  of  strychnia  into  the  extensors 
three  times  a  week.  Thirteen  months  later»  ibe  patient  having  caiTied  out  the  above 
treatment  for  three  or  four  mouthis,  there  was  practically  complete  restoration  of  function 
in  the  extensors,  and  the  hand  was  perfectly  useful,  though  complete  exteni^ion,  both  of 
fingers  and  wrist  at  the  ^me  time,  was  not  yet  possible.  It  is  noteworthy  Ihiit  while 
voluntaiy  control  hiul  been  so  well  restored^  the  electrical  reactions  were  practicfdly 
QucbangodT  the  extensors  only  reacting  to  a  fnradic  current  so  strong  as  to  cause  contrac- 
tion of  the  flexors  also.  Dr.  Spiller's  rei>ort  on  the  nerve  removed  showed  profound 
degeneration.  As  it  waa  only  possible  to  remove  a  portion  of  the  diseased  nerve,  it  is 
doubtful  if  this  step  was  needful.  In  the  Medical  Chrumdi^  for  August,  igoo,  Trof. 
Keen  has  published  six  similar  case^  of  secondary  suture  of  the  musculo-spinil  ner^e  for 
wrist-drop.  Five  of  these  were  due  to  fracture  of  the  humerus.  They  teach  that  the 
ieflult£  of  neurorrhaphy  is  frequently  not  very  good.  In  four  of  ihtase  cases  there  was  little 
or  no  improvement,  but  thirteen  years,  thirteen  months,  and  twenty-two  months  had 
elapseil  since  the  accident  in  three  of  ihein.  It  is  emphasised  that  mere  suture  of  the 
nerve  will^  of  itself,  do  but  bttle  gootl,  without  systematic  massage  and  electrical  treat- 
ment carrietl  out  persistently  for  at  least  a  year.  In  the  case  in  which  thirteen  years 
had  ehipsetl  since  the  fracture  of  the  humerus,  the  nerve  was  so  degenerated  that  six  cm. 
remainefi  between  the  hciiJ thy  cuds  after  nerve-stretching  and  resection.  This  gap  waa 
bridged  over  by  twelve  strands  of  catgnt  passed  between  the  two  enda.  The  wound  ht^led 
rapidly,  but  there  was  no  improvement  in  the  nerve. 

Suture. -^Mr.  Lucas  {Guif's  Hasp,  Hep,,  xlvi.  p.  i)  records  two  cases 
of  division  of  this  nerve  by  stabs. 

In  one  case,  a  lad  aged  16,  the  axillary  veio  and  superior  profunda  were  wounded  aa 
well,  the  musculn-spiral  nerve  was  divided,  iind  it«  lower  |)ait  torn  and  notched.  The 
damaged  part  was  cut  away,  and  the  ends  nnital  by  two  catgut  sutures,  t'omplete 
recovery  followed,  about  three  months  after  the  injury.  The  other  case  dated  to  an  injury 
about  two  months  before^  The  scar  wjis  five  inches  from  the  acromion,  opposite  the  inser- 
tion of  the  deltoid,  rather  behind  the  line  of  the  humerus  on  the  outer  side.  On  laying 
bare  the  nerve  it  was  found  that  there  was  a  high  division  into  radial  and  posterior  inter- 
osseous, the  latter  being  completely  Revered  just  after  its  origin.  The  muficulo-spiral  ju«t 
before  its  division,  and  the  radial  at  its  commencement,  were  involvo<l  in  dense  scat  tissue 
They  ''  were  rclieveti  *^  from  this,  and  the  emls  of  the  posterior  interosseous  after  rciicction 
were  united  by  fine  catgut.  The  arm  gi-adually  improved  with  three  months*  galvanism, 
antl  a  complete  cure  followed. 


CHAPTER  VL 
OPIEATIONS   ON   THE   AXILLA   AND    SHOITLDEB. 

LIGATTJBE    OF    THE    AXHiLABT    AHTEBY 

(Figs,  80  to  85), 
Indications* 

I.  Wound  of  tlie  ftrtery,*  2.  Aneurysm  of  tlie  brachial  high  npA 
The  following  instructive  case  {Lancet ,  1895,  vol.  i*  p.  92)  will  repaj 
perusal.  It  (i)  enforces  the  importance  of  exploring  at  once  a  wound 
near  a  large  artery  that  has  bled  '*  profusely  ** ;  (2)  it  proves,  if  tliis 
step  be  not  taken  and  a  traumatic  aneurysm  arise,  liow  much  the  old 
operation  of  tying  the  vessel  above  and  below  the  aneurysm  and  empty- 
ing the  latter  of  clot  is  to  be  preferred  to  the  Hunterian  method;! 
and  (3)  it  is  an  interesting  instance  that  gangrene,  which  is  by  no 
means  unknown  in  the  lower  limb  after  ligature  of  the  external 
iliac  (^.^^),  may  also  occur  iu  the  upper  exti*emity  with  its  better 
collateral  supply, 

A  umn,  let  30,  acciden tally  stabbed  himself  in  the  outer  aspect  of  the  right  arm,  in  ita 
middle  Ihird.  Profuse  hemorrhage  followed.  The  wound  was  cleansed  and  dreved 
aatist^ptiefilly;  and  the  arm  was  bandag<*d  from  the  hand  upwards.  The  patient  WM 
sent  home,  but  at  night  severe  bleeding  again  set  in,  Thifl  waa  arrested  by  **  plugging/' 
The  follfjwing  night  hfcraoirhiige  recurred »  and  was  ugam  arrested  by  plugging.  The 
wound  gratlually  healed,  anfl,  three  weeks  later,  a  circum^eribod  traumatic  aneurysm  o£ 
the  brachial  artery  developed  at  ''  the  seat  of  the  original  wound,  but  on  a  higher  level," 
The  anturysm  increased  rapidly^  soon  occupying  the  whole  of  the  inner  und  anterior 
aspect  of  the  upper  arm,  causing  cedema  and  loss  of  sensation  of  the  hand  and  fingeni. 
About  fourteen  days  later,  pressure  liaving  failed,  it  was  decided  to  tie  the  axillary  artery 
in  ita  third  part.  This  cured  the  aueurysmt  but  gangrene  §  of  the  thumb,  together  with 
eloughitig  of  the  tendoUBof  the  forefinger,  commenced  thirty  hours  af  terwardn.  Amputation 

*  In  some  wounds  of  the  artery^  the  surrounding  parts — e.ff,t  Telns  and  nerves — may 
be  BO  injured^  that  the  vitality  of  the  Ifmb  ia  impaired  beyond  what  ligature  and  nerve- 
suture  can  do,  and  the  advisability  of  amputating  at  the  shoulder-joint  must  be  cousideretl. 

"I"  Dr»  Holt  {Am^f.JimfM.  Med.  A'i,,  April,  1882,  p,  385)  mentions  a  case  of  aneurysm  of 
the  rii^^it  bniehial  at  its  upper  third,  treatetl  by  ligatui-e  of  the  axillary  in  itn  lower  third. 
Secondary  hiemorrhage  supervened  ;  the  arillary  artery  was  then  tieil  in  ita  upper  third, 
and  a  cure  followed, 

I  It  is  always  invidious  to  criticise  cases,  especially  those  which  the  writer  has  not  seen, 
and  it  is  only  fair  to  the  aurgeon  who  publishes  this  case  to  quote  his  words*  *'The  only 
alternative  would  have  been  to  open  the  aneurysm,  turn  out  the  contents,  and  attempt  to 
tie  both  ends  of  the  artery,  an  operation  fraught  with  great  danger  to  the  limb  and  to  the 
patient  in  his  then  weakened  condition," 

§  In  this  case  the  repeated  bleeding  had  reduced  the  size  of  the  main  vessel  (as  in  the 
case  mentioned  at  p.  152)  and  its  anastomoses.  ligature  of  the  axillary  artery,  very 
probably f  farther  cut  oft  the  blcxKl  supply  through  one  of  the  most  important  coUaterals 
-^vlz.^  the  superior  profunda  (p.  150). 
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of  the  thumb  at  tbe  mctGKjarpo-phalADgefll  joint  was  required  later  on,  and  the  Index 
finger  remaiDed  stiff. 

More  rarely  still — 3.  As  a  distal  operation  for  aneurvsra  of  the 
subclavian.  4*  Very  occaBionally,  as  the  old  operation  after  rupture 
of  the  axillary  artery  in  shoulder  dislocations  (p.  133).  5,  Very 
occasionally,  as  the  old  operation  for  axillary  aneurysm  (p.  133). 
6.  For  haemorrhage  frora  malignant  disease  in  the  axilla^ 

This  last  is  extremely  rare,  but  a  good  instance,  and  one  showing 
the  difficulties  which  may  be  present,  was  published  by  Sir  W, 
Savory  {Me(L  Chir.  Tram*,  voL  Ixix.  p.  157),  Injury  to  the  axillary 
vessels  during  removal  of  the  breast  is  dealt  with  under  this  heading. 

The  folio  wing  resulta  of  iniuriea  ttom.  modem  IjuUeta  to  tlie  ajdllary  artery  are 
giiren  by  Mr,  O.  H.  Mfikins,  C*B.  (AVr^y/mZ  £x/Mfr'tenceji  in  Stwth  A/rMr,  1899-1900). 
MeUmal  primary  h^mt^rrhage  from  the  great  Tessehi  of  the  limbs  or  even  of  the  neck 
proved  respooBible  for  a  rernArkably  small  (jroportioD  of  the  deaths  on  the  battlefield.  Only 
one  caae  of  rapid  death  due  to  bleeding  from  a  lim b  artery  was  rccoaatevl  to  M  r,  Makina,  In 
thua  wound  of  the  fim  part  of  the  axillary  artery  proTed  fatal  hi  the  twenty  minutes  occnpied 
by  the  reinoTral  of  the  [mtient  to  the  dressing  station.  With  regard  to  the  treatment  of 
primary  bicmorrlmge,  while  the  read  in  ess  with  which  spontaneous  cessation  of  bjcmorrhage 
from  smAll  calibre  woundH  was  secnreil  was  very  marked^  the  frequency  with  which  trau* 
mAtic  ttneurvHms  of  every  variety  followed  shows  that  the  nltimate  reeult  is  in  many  Ruch 
caaea  by  no  means  satisfactory.  **  Under  the  eircnniatanees  it  may  be  said  that  the 
elaasdcal  rule  of  ligation  at  the  point  of  injury  should  never  be  disregartlcd.  Against  this, 
however,  certain  objections  may  be  at  onee  raised ;  thus,  in  many  cases  both  artery  and 
vein  need  ligature,  a  consideration  of  much  impurtaoce  in  the  ca^e  of  such  vessels  as  the 
carotid  and  femoral  art<*ries«  ...  On  the  whole  it  sceras  elear  that  the  military  surgeon 
muit  be  guided  by  circnmslances,  since  it  may  be  far  better  to  risk  the  chances  of  recurrent 
hsemorrbage  or  the  development  of  an  aneurysm  or  varix^  than  those  of  gangrene  of  a 
limb,  or  9<jftening  of  the  brain.  As  a  general  rule,  therefore^  on  the  field  or  in  a  field- 
hospital,  primary  ligature  of  the  great  vas&eiia  is  best  reserved  for  those  cases  only  in  which 
hsemorrhage  persists,  while  in  those  in  which  spontaneous  cessation  has  occurred,  or  in 
which  bleeding  is  rea<lily  conlroUed  by  pressure^  rest  and  an  expectant  attitnde  are  to  be 
preferred."  iSemndafy  httmorrkaffe  in  simple  wounds  by  small  calibre  bullets  was  decidedly 
rare:  in  compound  fractures,  especially  of  the  '*  explosive'*  kind^  it  was  not  uncom- 
mon. Lesion*  of  vessels  short  of  perfomtion,  but  causing  devitalisation  of  the  walls, 
perforation  by  a  sharp  spicule  of  bone»  and,  in  the  large  majority^  sepsis  and  suppuration 
were  the  chief  causes.  The  treatment  to  be  adopted  depends  on  the  nature  of  tlie  case. 
When  the  wound  is  aseptic  and  bleeding^  the  resolt  of  separation  of  sloughs  (this  was 
found  to  be  very  tartly  in  a:ie|>tic  wounds),  local  ligature  la  the  proper  treatment. 
In  aeptic  cases,  on  the  other  hand,  it  is  usually  far  better  to  amputate,  unless  the  general 
State  of  the  patient  and  the  local  conditions  are  especially  favonrabli^.  When  neither 
amputation  nor  local  ligature  is  practicable,  proximal  ligature  may  be  of  use.  Thus  one 
caoe  is  given  in  which  ligatnre  of  the  commou  carotid  was  successful  for  haemorrhage  from 
an  arterial  hsematoma  in  connection  with  the  internal  maxillary  arterj\  TraumaiiG 
arumr^9m4,  *'The  experience  of  the  campaign  fully  bears  out  that  of  the  past  as  to  the 
steady  increase  of  the  number  of  aneurysms  from  gunshot  wounds  in  direct  ratio  to 
diminution  in  the  mte  of  the  projectiles  employ©L  Every  variety  was  met  with,  and  meet 
frequently  of  all,  perhaps,  aneurysmal  varices  and  varicoee  aneurysms.  The  following  are 
instances  of  traumatic  aneurysms  of  this  region.  False  iraumatie  aneuiyitm^  or  aneuryt- 
mal  hmmatt^ma  of  the  axillary  arteij*  Entrance  wound  in  posterior  fold  of  axilla,  exit 
f|  inches  below  the  junction  of  the  anterior  fold  with  the  arm.  The  man  rode  four  miles 
after  being  hit,  but  the  horse  then  fell  and  rolled,  over  him  twice.  The  wound  healed,  but 
the  whole  upper  iirm  was  swollen  and  discoloured,  while  an  indurated  m^u^  extended  along 
the  ves^id  into  the  axilla.  This  waa  not  obviously  distenaile,  and  pulsation  was  very 
tUght.    The  pulses  below  were  abeeut.    A  liuctuating  swelling  was  present  along  the 
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anterior  txirder  of  the  deltoid,  Taottle  Muesllusia  existMi  in  the  area  of  the  median  nerve. 
Od  the  thirty-first  duj  consideralilG  enlargi^merit  wob  noticed.  This,  together  with  ooii- 
tinned  rise  of  temjjerftturc,  arciuFed  the  guspicion  of  suppuratiDTi,  and  an  ezploratorj 
puncture  wa«  made  by  Major  Longheed,  U.A.M .C.^  after  eonsultatjon  with  Prof.  CUtene. 
Clot,  followed  by  profuse  hieinorrh»gc^  e^capcti  The  ineifiion  was  enlarged,  while  oompres- 
iiou  of  the  third  part  of  the  subclavian  was  maintained,  and  an  oral  wound  half  an  inch 
long  waa  found  in  tbc  axillarj  artery.  Ligatures  were  applied  abore  and  below  the 
0|)eDing  between  the  eon  verging  heads  of  the  median  nerve.  All  the  swelling  dijBap^ieared 
witti  the  healing  of  (be  wound,  but  the  diminished  metlian  raclile  sensation  persisteil.  A 
Bome what  similar  ca»e,  but  one  of  true  traumatic  aneurysm,  treated  by  double  ligature  of 
third  part  of  the  axillary  artery,  came  under  my  care  in  the  spring  of  1902,  at  Quy'a 
Hospital.  The  patient  had  l>een  »hot  through  the  inner  and  upper  part  of  the  pectoral 
region,  the  wound  of  exit  being  in  ihe  [Kwterior  fold.  He  receiv»i  the  wound  in  one  of 
the  night  attacks  on  our  camps,  and  his  assailant  was  soclosethat  he  killefJ  him  by  asnaf»- 
Bhot  with  hifl  rifle  resting  on  his  thigh.  Both  wountia  healed  by  fir«t  intention,  and  he 
came  to  me  for  diminished  tactile  sensation  over  the  area  of  the  mui«culo-fipiraL  The 
radial  pulse  was  normal,  and  there  was  nothing  to  call  attention  to  the  existence  of  an 
aneurysm*  I  should  t;tate,  however,  that  a  bruit  waa  not  listened  for.  The  musculo-spiral 
nerve,  which  alone  appeared  damaged,  waa  eiploi-eiJ  by  an  incision  along  the  axillary 
TesaeU,  with  partial  divi<iiou  of  the  great  pectoral.  No  damage  could  l)e  found  in  the 
course  of  the  nerve,  but,  as  it  waa  traced  upwards,  a  snudl  ovoiti  Aac  of  a  traumatic 
anettryfltti  waa  found  between  the  two  heads  of  the  meiiiari  nerve.  Ligatures  were  placed 
above  arul^  below,  the  aneurysm  o|M^nctl,  and  !vonie  ohl  clot  turned  oiit»  Owing  to  the  inti- 
mate ass«x;iation  of  the  nerve  it  seemed  wiser  not  to  try  and  remove  the  aneurysm.  It  waa 
hopeil  that  any  |iresj*ure  whicli  the  tineurysm  might  Ik?  making  on  the  nerve  would 
gradually  diminish  with  the  shrinking  of  the  openetl  sac.  This,  however,  was  not  rcali»eiK 
When  the  (►atit^nt  left  the  liospitiil  there  was  no  evidence  of  recovery  of  tl»e  diminished 
tactile  aensatiou  over  the  nmsculo-spiral  area.  A  veiydmilar  caae  ia  given  by  Mr.  Maktns, 
(Icir.  fvpra  pit.,  p.  129),  The  Mauaer  bullet  entered  2  J  inches  below  the  acromial  end  of  the 
right  clavicle,,  and  emergeti  over  the  ninth  rib  in  the  posterior  axillary  line.  Three  weeks 
later,  the  wounds  being  healeil,  a  large  arterial  pulsating  hirmatonm  wa.%  noted  in  the 
axilla.  Signs  of  injury  to  the  muficuhj-spiral  were  also  observed.  The  swelling  altering 
little^  Major  Burton,  R.A.M.C*,  cut  down  upon  it  through  the  ]>ectorals  a  fortnight  later. 
Theanenrysm  was  of  the  third  i-ait  of  the  axillary,  and  a  ligature  wa*  applieil  at  the  lower 
margin  of  the  pect oralis  minor,  I'he  wound  healefl  by  |>rimary  union,  and  when  the  man 
left  for  Eniilnud  a  month  later,  the  nni>iCulo-spiral  paralysis  was  improving.  AnAtirifiimal 
rariit  and  rancoge  anrunj$m.  The  fretjneney  with  which  those  occurretl  and  the  larger 
proportion  of  the  latter  has  already  t>ecn  alluded  to.  With  regard  to  trcatnjent  Mr.  Makins 
(p.  145)  warns  us  that  **  while  moilern  surgery  has  lightenctl  the  ditBculties  under  which 
our  predecessors  approachctl  thciie  opemtiona,  none  the  leais  the  experience  of  this  campaign 
fnUy  8up[»orts  the  objection  to  indiscriminate  and  ill-timed  surgical  interference,  as 
neciilent-H  have  followed  both  direct  locid  and  proximal  ligature."  The  following  are 
Mr.  Mrtkins's  chief  conclusions:  In  ane^ur^Jimul  ranj-  there  should  be  no  iuterfercnce  in 
the  early  stage,  in  the  absence  of  symptoms.  "  In  many  cases  an  expectant  attitude  may 
lead  to  the  conviction  that  no  interference  is  necessary,  especially  in  certain  situations 
where  the  danger  of  gangrene  haa  been  fully  demonstraleti.  In  counectton  with  this 
subject  Mr.  Makine  relates  two  cases  In  which  an  aneurysmal  varix,  in  one  jmtient  of  the 
femortd  vessels,  in  the  other  of  the  axillary,  had  exist© I  for  years,  and  bad  not  interfered 
with  the  patient's  wifik.  In  the  second  case,  after  twenty  years' exiBtence  of  the  varix, 
the  fiatfent  as  a  combatant  in  .Soulh  Africa  was  subjected  to  very  hard  manual  work.  This 
brought  about  increase  in  siae,  cervico- brachial  neuralgia,  &c.,  nnd  in  con&e^juence,  the  man 
was  invalided.  (2)  The  arteries  of  the  upper  extremity  are  the  most  suitable  for  openition, 
and  the  axillary  may.  perhaps,  be  the  vessel  in  which  interference  is  most  likely  to  be 
useful.  The  vessels  of  the  arm  and  forearm  may  in  almost  all  cases  be  interfered  with, 
but  in  many  instances  an  absence  of  any  serious  symptom  renders  operation  unnecessary, 
(3)  The  operation  most  in  favour  cnnsists  in  ligature  of  the  artery  above  and  below  the 
varix,  the  vein  remaining  untouche<l.  .  .  .  Failure  is  due  to  the  presence  of  collateral 
branches,  which  are  not  easy  of  detection.     Even  when  the  TesBels  lie  expoaed,  the  CTen 
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distributron  of  the  thrill  renilers  determination  of  the  exact  [K>int  of  coramunicfltion 
difficulty  and  the  diliicultj  is  augmctited  by  the  temporary  arrest  of  the  thrill  following  the 
a p plica tioti  of  11  proximal  ligature.  ...  If  the  veiu  cannot  be  spared,  exciHion  of  a  limited 
part  of  both  veaselfi  tnay  be  preferable,  especially  in  thosie  of  tlie  upfKcr  extremity/'  *Single 
ligature  or  proximal  ligature  is  useless  in  aneurysnial  vanx.  (4)  **  Given  suitable  stir- 
roan  dings  and  certain  diagnosis,  the  ideal  treatment  of  this  condition,  as  of  the  next^  is 
preventive — Le.^  primarj"  ligmtureof  the  wounded  artery*  Many  ciifficulticSt  however,  lie 
in  the  way  of  this  beyond  mere  unsatisfactory  surround ings.  It  sutlices  to  mention  the 
two  chief:  uncertainty  as  to  the  vessel  wounde^l,  and  the  neceHaity  of  idwaya  ligaturing 
the  vein  as  well  as  the  artery  lu  a  limb  often  dissected  up  by  extra vasated  blood,  to  lihow 
that  this  wiU  never  be  resorted  to  as  routine  treatment,"  (5)  Aftisrh-t'tnmu  aMwryim, 
Many  of  the  above  reraarlts  find  equal  application  here,  but  in  the  presenceof  atJ  anenryimml 
sac  non-intervention  is  rarely  (x«%aible or  advisable.  .  ,  .  In  the  early  stages  the  pro|>er  treat- 
ment in  any  cxise  consi^JtH  in  as  complete  a  |x>j»ition  of  rest  as  possible,  and  affi^rding  hxad 
support  to  a  limb  by  a  splint,  preferably  a  i-emovable  piaster  of  Paris  case.     Should  no 

Fio,  80. 


8 

Part«  concerned  in  ligature  of  the  finit  part  of  the  (left)  axillary  artery  :  i  and 
2,  Cut  edges  of  the  clavicular  attachment  of  the  pectoralis  major.  3,  Bobclavius. 
4,  Axillary  vein.  5*  Sheath  of  sub^-Liviii;*,  which,  tlepressenl,  has  partly  c«>ncealed 
6  (the  cephalic  vein),  seen  lo  the  right.  7,  Axillary  iirt*;ry.  8,  Nerve  to  pee toralis 
major.    9,  Cords  of  bmcbial  plexus,    (Farabeuf.) 


further  ext<ension,  or  what  is  more  likely,  shotiM  contraction  and  diminution  occur,  it  will 
be  Wfsll  to  oontinue  this  treatment  for  some  weeks  at  least.  When  the  aneurysm  has  reached 
a  quiescent  stage,  the  question  of  further  treatment  arises,  and  whether  this  should  consist 
in  local  interference  or  proximal  ligature. ...  In  thecaseof  arterio-veuous  aneurysms  in  the 
limb«  the  possibilities  of  treatment  ai-e  enlargi^d.  and  here  the  alternatives  of  (a)  local 
interference  with  the  sac  and  direct  ligature  of  ttie  w^ounrle*!  point,  (b)  simple  ligature  above 
and  below  the  sac,  (c)  proximal  ligature  (Hunterian  operation)  present  themselves. 

Mr.  Making's  opinion  i»  strongly  *'  to  the  effect  that  none  of  these  operations  should  be 
undertaken  l>efore  a  jjcriotl  of  from  two  to  three  months  after  the  injury,  unless  there  is 
evidence  of  progressivti  enlargement.  In  every  case  which  came  under  my  owu  observa- 
tion, progressive  contraction  and  oonaolidation  took  place  up  l/O  a  certain  point  under  the 
ijifluence  of  rest.  When  this  process  has  become  stationary,  and  the  surrounding  tissues 
have  regained  to  a  great  extent  their  normal  condition^  the  operations  are  far  easier,  and 
beyond  this  more  likely  to  be  followed  by  success,*' 

Writing  five  years  later  in  a  paper  {Journal  oflhe  RotfalArmp  Madical 
Corps,  June,  1905),  10  which  a  later  histtirv  of  several  of  liis  cases  of 
arterio'Venons  uneurvsni  are  given,  Mr.  Makiiis,  speaking  of  «>]>erfttive 
treatment  generally,  says  :  **  A  ligatut-e  placed  as  near  as  possible  above 
the  aneurysmal  sac  has  been  shown  to  be  safe,  to  afford  a  reasonable 
prospect  of  cure,  and  not  to  prejudice  a  furtlier  operation,  should  this 
become  necessary,**     And  with  more  especitil  reference  to  the  arteries 
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of  the  upper  extremity,  the  same  authority  writes :  **  My  personal 
experience  of  published  cases  show  that  a  proxinial  ligature  luay  with 
safety  and  a  ^oad  chance  of  success  be  applied  to  the  vessels  above 
the  elbow,  and  for  wouuds  at  the  elbow  itself,  this  procedure  is  to 
be  generally  preferred.  In  the  mid  arm  a  local  operation  is  simple, 
and  IB  the  forearm  tlie  same  may  be  said*  In  either  of  the  latter 
situations    a    local   is   to  be  preferred   to   a  proximal   operatiou,   as 

Fio.  81. 


Relations  of  sabcUviaQ  and  axillnry  arteries.  The  sterao-niastoicl,  traj»€zitL% 
and  .omn-hyoitl  are  seen  above.  The  blunt  hook  dnwi  oatwjvrds  the  externflil 
jugiilarp  whieh  m  faUiug  ini*j  the  subclavian  vein.  The  artery  is  seen  emerging 
from  Jxncalh  the  scalenus  atiticus,  l>el{>w  the  nerves.  Two  arterial  bmnche;8  pasa 
oatwards — the  one  cloj*e  to  the  claviete,  the  fiupra-scapular  ;  the  other^  higher  up, 
the  post^jrior  8C»pular,  or  tmnsvei-se  cervical.  Below  are  seen  the  deltoid  the  sub- 
cl&vian,  a  blunt  ho<ik  tlepressing  the  clavicular  part  of  the  pL*ctorali3  trnijor,  the 
ooracoid  proceKS,  the  le&pcr  pectoral,  and  the  lower  purt  of  the  costo-coracoid  mem- 
brane. Another  hook  depresisen  the  ce|>hal]c  vein,  and  exposes  the  artery,  which 
here  gives  off  its  aeroinjo-thoracic  bmuch.    (Fambcuf.) 


more    nearly   approaching  the   ideal    and   necessitating    no    obvious 

risks/' 

Operations.— liigntu re  uf  tlie  first  and  tlie  third  parts  of  the  artery 
will  be  first  descriht'd,  niid  then  tlif  old  operation* 

i.  Ligature  of  the  Pirst  Part  (Figs.  80,  81,  82  and  84)<— This 

operation  is  very  rarely  performed  on  tlie  living  subject.  Owing  to 
thu  depth  of  the  vessel  here,  its  most  important  and  intimate  sur- 
ronndings,  and  the  risk  of  secondary  hteinorrha^e  from  the  vessels 
which  lie  so  ckme  to  the  knot,  ligature  of  the  third  part  of  the  sub- 
clavian is  preferred  if  ligature  be  required  for  axillai7  aneuryBm,     On 
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the  dead  subject  the  student  should  always  take  the  opportunity  of 
tying  the  first  part  of  the  axillary,  as  it  is  an  excellent  test  of  anatomical 
knowledge  and  practical  skill. 

Line. — F'rom  the  centre  of  the  clavicle  (with  the  arm  drawn  from  the 
side)  to  the  inner  margin  of  the  coraco-brachialis. 

Guide, — The  above  line,  and  the  inner  margin  of  the  coraco- 
brachialis* 


Relations  :■ — 


In  Front- 


Inside. 
Axillary  vein. 


Skin;  fascite  ;  fibres  of  platysma.     Supra- clavicular  nerve 
Pectorahs  major  (with  muscular  branches). 
Costo-corat'oid  membrane. 
Cephalic  vein,     Acromio- thoracic  vessels. 

Outside. 
Outer  and  inner  cords  Axillary  artery, 

of  brachial  plexus.  fii^tpart. 

Behind. 
Fii'st  digitatiun  of  seiTatus  magnus. 
Fii*st  intercostal  space  and  muscle. 
Posterior  thoracic  nerve. 

Collateral  Circulation  (Fig.  73) : 

(a)  If  the  artery  be  tied  in  its  first  partj  and  the  ligature  be  placed 
above  the  acromio-thoracic,  the  vessels  concerned  will  be  the  same  as 
those  which  carry  on  the  blood-supply  after  ligature  of  the  third  part  of 
the  subchivian  {q.i\). 

{b)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be  placed 
below  the  circumflex  arteries,  tlie  anastomosing  vessels  will  be  the  same 
as  after  ligature  of  the  brachial  above  the  superior  profunda  (p.  150), 

(c)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be  placed 
between  the  subscapular  and  eireumflex  arteries,  the  chief  vessels 
concerned  are : 


Above, 
The  supra-scapular      I  ^..| 

The  acromio-thoracic  I 


Below. 
The  posterior  cii'curaflex. 


(d)  If  in  tying  the  third  part  of  the  artery  the  hgature  be  placed 
above  the  subscapular,  the  anastomoses  are  more  numerous — viz.,  in 
addition  to  those  just  given : 


Above. 
The  supra* scapular        1 
The  posterior  scapular  J 


with 


Below. 
The  subscapular. 


Operation. — The  vessel  may  be  secured  in  the  following  ways.  The 
second  is  recommended. 

A*  By  a  curved  incision  beh^w  the  clavicle. ^ — This  gives  the  necessary 
room,  but  has  the  disadvantage  of  dividing  the  pectoralis  major  and 
its  krge  muscular  branches. 

B.  By  an  incision  in  the  interval  between  the  pectoralis  major  and 
deltoid  (Fig,  82)*— This  method  scarcely  gives  sufficient  room,  especi- 
ally if  the  parts  are  displaced  by  efl'used  bloody  &c.,  and  it  is  well  to 
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supplement  the  incisioo  in  the  interval  by  one  partly  detacbing  the 
pectoralk  from  the  clavicle.  While  this  plan  involves  less  hiemorrhage 
from  the  pectoralis  major,  care  must  betaken  to  avoid  the  cephalic  vein 
aod  acromio*thoraeic  branches  which  lie  in  this  intervrtl.  This  end  is 
best  secured,  whichever  method  be  adopted,  by  going  down  on  the  artery 
as  close  to  the  clavicle  as  possible,  the  sheath  of  the  subclavius  being 
opened,  and  some  of  its  fibres  detached,  if  needful 

C.  By  an  incision  in  the  line  of  the  artery,  viz.,  one  3 J— 4  inches  long, 
starting  from  just  outside  the  centre  of  the  clavicle,  and  passing  down- 
wards   and    outwards. — This    has 
Fio«  82.  the    disadvantage    of  cutting    the 

muscular  branches  to  the  pectoral  is 
major,  and  gives  less  space  than 
the  first  two. 

A*  The  limb  being  at  first  ab- 
ducted, the  snrgeon,  standing 
between  it  and  the  body,  which  is 
brought  to  the  edge  of  the  table, 
makes  a  cnrved  incision,  with  its 
convexity  downwards  and  about 
^  inch  from  the  clavicle,  reaching 
from  just  outside  the  sterno- 
clavicular Joint  to  the  coracoid 
process,  tlie  knife  being  used 
lightly  at  the  outer  end  of  the 
hxcision,  so  as  to  avoid  wounding 
the  cephalic  vein  and  branches  of 
the  acromio-tboracic  vessels.  The 
clavicular  origin  uf  the  pectoralis 
major  is  then  divided  in  the  whole 
extent  of  the  wound,  and  any  mus- 
cular branches  which  rerjuire  it  tied 
or  twisted  at  ouce.  The  cellular 
tissue  beneath  the  nuiHcle  being 
next  explored  with  the  tip  of  the 
finger  and  director,  tlie  up|*er  bor- 
der of  the  pectoralis  minor  is 
defined,    and    this    muscle    drawn 


Fart  of  the  cla?iciilAr  origiti  of  the  pec- 
toralis major  baa  been  turned  inwards 
wilh  the  flap  of  skin.  The  coeto-coracoid 
membrane  is  seen  cut  above  and  below 
the  artery,  in  the  latter  case  \mng  tamed 
down  over  the  |.)iH!toralia  minor* 

The  cephalic  vein  runs  up  along  the 
inner  edge  of  the  deltoid  ;  a  secofiti  vein 
lies  on  the  cords  of  the  brachial  f>lexus 
above  the  arterr,  while  others  eross  the 
upper  part  of  the  wound.  A  small  portioo 
of  the  artery  baa  been  cleaned. 


downwards.  The  costo-coracoid 
niemhrane  must  next  he  most  carefnll}^  torn  throngh  close  to  the  cora- 
coid process,  which  is  a  good  guide,  by  means  of  a  tine-pointed  steel 
director,  the  cephaUc  vein  and  acromio- thoracic  vessels  being  most 
Bcrupnlously  avoided.  The  wound  all  this  time  must  he  kept  dry, 
and,  if  needfid,  a  large  laryngeal  niirror  or  an  electric  lamp  may  be 
usefully  employed  in  throwing  light  into  the  bottom  of  the  deep  wound. 
The  pulsation  of  tlie  artery  being  felt  for  in  tjie  living,  and  its  flattened 
coni-like  feel  luade  out  in  the  dead  subject,  the  sheath  is  exposed, ♦ 
and  the  vessel  itself  carefully  cleaned  and  separated  from  the  vein, 
which  lies  below  and  in  front,  and  ft^om  the  brachial  cords,  which  are 


•  The  partB  may  now  be  advatitageoualj  rekxed  by  adductlDg  the  arm. 
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above  the  artery.   The  needle  should  be  passed  from  below  so  as  to 
avoid  the  vein,* 

B,  By  an  incision  made  between  the  pectoralis  major  and  deltoid 
(Fig,  82),  The  limb  ami  the  surgeon  being  in  tlie  same  position  as  in 
the  operation  just  given,  an  incision  is  made  obliquely  downwards  and 
outwards  between  the  above  muscles,  commencing  at  the  clavicle 
opposite  to  the  coracoid  process*  Care  being  taken  to  avoid  the 
cephalic  vein  and  branches  of  the  acromio-thoracic  vessels,  the  muscles 
are  separated,  and,  to  gain  more  rooni,+  a  transverse  incision  is  made 
running  inwards  along  the  lower  border  of  the  clavicle,  and  detacln'ng 
as  much  as  is  required  of  the  clavicular  origin  of  the  pectoralis  major. 
This  flap  can  be  turned  inwards  and  downwards  without  any  inter- 
ference with  the  nerve-supply  of  the  muscle,  and,  owing  to  its  division 
high  up,  less  hfemorrbage  is  met  with  by  this  method.  The  deltoid 
being  strongly  drawn  outwards  with  a  retractor,  the  upper  border  of 
the  pectoralis  minor  is  defined,  and  the  operation  completed  as  in 
the  account  already  given,  the  parts  being  relaxed  at  this  stage  by 
adduction  of  tlie  arm, 

ii,  ligature  of  the  Third  Part  of  the  Axillary  Artery 

(Fig.  83). 

LiNE.^ — From  the  centre  of  the  clavicle,  with  the  arm  drawn  from  the 
side,  to  the  inner  margin  of  the  coraco-brachialis. 

GuiDB, — I,  The  above  line.  2.  A  line  drawn  from  the  junction  of 
the  middle  and  anterior  thirds  of  the  axilla,  along  the  inner  border  of 
the  coraGo-brachiaUs  (Fig*  83). 

Relations  : —  In  Front. 

ESkin  ;  fasciae, 
Pectoralis  major  (at  first). 
Mu 


Outside. 

Musculo-cutaneous,  me- 
dian. Inner  border  of 
coraco'brachialis. 


Aiillary 

artery, 
third  part. 


In6IDB, 

Internal  cutaneous ;  ulnar. 
Axillary   vein   or    venee 

Gomitea. 


Behinb. 

Subscapularis.         Latissimus  dorsi.         Teres  major. 
Circumilex  nerve.  Musculo-spiraL 

Operation  (Fig,  83). — This  resembles  somewhat  that  for  lif^ature  of 

the  brncliial  in  the  middle  of  the  arm.  As  with  the  brachial,  iso  with 
the  axillary  here ;  though  the  vessel  is  comparatively  superticial,  it  is 
not  an  easy  one  to  hit  off  at  once,  owing  to  the  numerous  surrounding 
nerves>  which  may  resemble  the  artery  closely,  especially  if  blood- 
atwined. 

The  axilla  having  been  shaved  and  thoroughly  cleansed  (p.  127), 
the  arm  being  extended  from  the  side  and  rotated  slightly  outwards 
(not  too  forcibly,  as  this  will  alter  the  relations),  the  surgeon,  sitting 
between  the  limb  and  the  trunk,  makes  an  incision  3  inches  long,  at  the 


The  patient  mw^i  be  {prepared  for  probably  weakened  or  limited  tide  ol  the  Uinb  for 
tune,  at  least,  after  the  main  arterial  trunk  has  been  ligatured. 
f  TfaJa  step  was  advocated  bj  Mr.  Eirington  (Brit.  Med,  Journ.,  1S85,  toL  i.  p.  1040). 
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]miction  of  the  aDteriorand  middle  thirds  of  the  space  along  the  inner 

border  of  the  coraco-brachialis  (Fig.  83).  The  iiieision  may  he  begun 
above  or  below ^  as  is  most  coiivenieiit.  Skin  and  fasciiBB  being  divided, 
and  the  point  of  a  director  used  more  deeply,  the  coract^bradiialis  is 
identified,  and  tlie  axillary  vein  and  the  median  nerve  are  distinguished 
from  the  artery,  the  former  drawn  inwards,  nnd  the  latter,  together 
with  the  eonico-hrachialis,  outwards**  The  artery  is  then  made  sure 
of,  cleaned,  and  the  needle  passed  from  within  outwards,  the  neigh- 
bourhood of  any  large  branch,  such  as  the  subscapular  or  the  circumflex. 


Fig.  8j. 
7643  a 


•^S?4-^ 


Ligature  of  third  part  of  (left)  axillarj artery*  i,  Axilla  nt  the  junction  of  its 
middle  and  anterior  ttiirds,  a,  Coraoo-brachinlia,  and  above  it  bicei^s.  3,  MetUftn 
nerve,  4^  Axillary  artery,  5^  Axillary  Tcio,  6,  Internal  cutaneous  nerYc.  7,  Ulnar 
nerve  hookcti  dowtjwartls. 

being  avoided,  and  the  needle  being  kept  very  close  to  the  artery* 
Instead  of  one  axillary  vein,  two  venie  comites,  and  the  basilic  as  well, 
may  be  present, 

iii.  Old  Operation  of  ligature  of  the  Axillary  Artery  for 
some  Cases  of  Axillary  Aneurysm  and  Injured  Axillary 

Artery; — This  metliod  may  be  made  use  of  m  the  following 
instances : 

I,  Where  pressure  has  failed  iii  the  above  eases*  2<  Where  pressure 
is  unsuitahle  owing  to  the  rapid  increase,  and  large  size,  of  the  aneurysm ; 
the  condition  of  the  parts  over  it ;  or  the  inability  of  the  patient  to  bear 


•  Farabeuf  (/<«*.  mpfa  ciL^  p,  44)  gives  the  fullowing  directioriB  for  making  sure  of  the 
artery  :  Make  an  incision  nioning  just  behind  the  anterior  wall  of  the  axilla.  Identify 
the  cnraco-bmchialis  by  opening  it»  sheath.  Draw  it  outwards,  and,  with  the  finger  of  the 
left  hand  siink  in  the  wound  ^  depress  the  whole  bninlle  of  vejiselfl  and  nervcB.  The  first 
cord  which  esciipes  upwards,  when  the  finger  in  withdrawTa  a  little^  is  free,  perforating 
no  muftclej  :  this  is  the  median.  Isolate  it  and  have  it  drawn  outwards  with  the  corttco- 
brachialis*    The  second  large  cord,  uncovered  by  withdrawing  the  first,  k  the  artery. 
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pain.  3.  Where,  owing  to  the  displacement  of  the  clavicle,  ligature  of 
the  subclavian  is  not  likely  to  be  practicable^  or  where  the  condition  of 
the  coverings  of  the  aneurvsni  is  such  tliat  this  step,  even  if  carried 
out,  will  not  avert  suppuration,  sloughing,  l^c. 

Pn>f,  Svme  {Ohsenatfons  in  CUnkal  Surga\i^,  p.  i^o  et  seq,)^  holding 
that  tlie  old  method  would  certainly  remedy  cases  not  amenable  to 
ligHture  of   the    Bubclavian,  and  that  even  in  cases  where  the  latter 

Fig.  84, 


^m^* 


Anatomj  of  the  parts  concerned  in  ligature  of  the  axiUary  iirtcTy,  (Heatli.) 
I,  The  miter  head  of  the  me*iiftu,  and,  externftl  to  it,  the  raiisealo-cutaneous  nerve, 
iDternal  to  the  artery  is  ttie  ioner  head  of  the  meiljaii,  which  crosses  it  below  the 
pectomlis  minor,  10.  luteroal  to  the  artery  at  this  level  are  the  internal  cutaneoua 
iind  the  nlnar  nerves,  2^  Fectoralis  major*  3,  Cephalic  vein.  4,  Humeral  and 
pectoral  branches  of  the  acromio- thoracic  artery.  5,  Deltoid.  UtKltT  this  is  seen 
part  of  the  coraco-brachialis  and  biceps.    6»  Axillary  artery.     8,  Axillary  vein. 

18  practicable  the  former  might  be  preferable,  made  use  of  it  in  three 

CE.Be8. 

In  the  first  caw,  the  skin  in  the  neigh bonrhfXHl  of  the  ahouldcr- joint  was  <lnsky  red  and 
vesicii ting,  and  the  patient  beginning  to  wander  in  his  mind.  Jn  the  thii\l,  after  the 
0()eiati(»n^  delirium  tremens  set  in,  with  excessive  siip|>uration  and  sloughing  of  the 
tlMQcs  of  the  limb.  All  three  patientg  recoTered,  though  in  age  50,  47,  and  iibout  50 
iwpectively. 

The  following  is  the  account  of  the  operation  in  Prof.  Syme's  words 
(loc,  supra  cit.f  p.  148) : 

*•  I  made  an  incision  along  the  outer  etlge  of  the  Btemo-mastotd  through  the  platygma 
niyoides  and  fascia  of  the  neck,  ^  aa  lo  allow  a  finger  to  be  pushed  down  to  the  situation 
where  the  eubclavian  lies  upon  the  fii-si  rib,  I  then  opened  the  tiimonr,'  when  a 
tremendtnas  gu^h  of  bloo*!  showetl  tbtit  the  artery  was  not  effectually  compre&setl ;  but 
while  I  plugged  the  apeitnre  with  my  hand^  Mr.  Lister,  who  assisted  tne,  by  a  slight  move- 
ment of  his  finger,  which  bad  been  thruBt  deeply  under  the  np{>er  edge  of  the  tumour  and 


*  In  one  of  his  caaea,  while  laying  open  the  cayily,  Prof.  Byrne  hftd  to  afoid  the  radial 
**^rv  whicb  ran  over  the  surface  of  the  sac. 
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through  the  clots  contained  in  it,  at  length  sucoeeded  in  getting  ootntnandof  the  v^meL  I 
then  laid  the  e^ritj  freelj  open^  and  with  both  hftnds  Boooped  oat  nearlj  seven  pounds  of 
ooagulatfxi  blood.  The  axJIlar^  artery  appeared  to  have  been  torn  acroaa,  and,  aa  the 
lower  orifice  still  bled  freely,  I  tied  it  in  tlie  first  instAnce,  next  cut  through  the  Icfieer 
pectoral  muscle  cloee  np  to  the  clavicle,  and,  holding  the  upper  end  of  the  vcsiel  between 
ray  fingtr  and  thumb,  paaactl  an  aneuryBm-needle  so  a«  to  apply  a  li^^ature  about  |  inch 
above  the  orifice.  The  extreme  elevation  of  the  clavicle,  which  rendered  the  artery  so 
inaooBMible  from  above,  of  course  facilitated  thia  ptoGedure  from  below*  Everything 
went  on  favourably  afterwards." 

Sir  J,   Paget  and  Mr*  Callender   {67,  Bartholomew's   Hottp.   Itep,^ 

vol,  ii*)  made  a  ^-shaped  incision,  cutting  parallel  with  tlie  lower 
margin  of  the  pectoralis  major,  and  a  second,  at  riglit  aii^^les  to  the 
first,  straight  np  through  the  whole  width  of  the  pectoralis  major. 

The  following  case  under  the  care  of  Dr.  N.  Raw,  of  Liverpool  {Lira*^ 
pool  MetL'Chir.  Journ,,  July  iSgg,  p.  328),  teaches  a  point  which  nmy 


Fm.  85. 
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Part^  seen  in  ligatnre  of  the  third  part  of  the  (left)  axillary  artery,  dissected. 
The  flat  retractor  raises  (i)  the  comco-bracliialis,  the  first  guide,  together  with 
(1 ')  the  mu8c\ilo*cutaneous  nerve  entering  it.  The  blunt  book  draws  aside  (2)  the 
median  nerve,  the  second  guide.  Below  the  axillary  artery  is  seen  the  small 
internal  cutaneous  nerve,  which,  like  the  axillary  veia  and  the  other  large  nerve* 
trunks,  is  of  t^n  not  seen.  Just  above  the  artery,  in  the  depth  of  the  wound,  is  seen 
one  of  the  venae  comites.    (Farabeuf .) 

be  most  valuable  in  the  treatment  of  these  rare  but  very  grave  cases — 
viz,,  putting  a  temporan/  ligature  round  the  axillary  artery  until  it  is 
cerUiin  whether  both  this  and  the  vein  have  given  way. 

The  patient  was  aged  45,  antU  five  weekB  after  a  dislocation  of  the  humerus  had  been 
reduced,  a  surgenu  had  miiivL|julated  the  arm  with  hia  heel  in  the  axilla.  The  arm  began 
to  swell  the  same  night.  There  was  slight  puliation  10  lx)th  radial  and  ulnar  arteries.  Aa 
the  accuroulation  of  symptoms  had  been  gradual,  rupture  of  the  axillary  vein  wa»  diagnosed. 
The  swell] Dg  increaeed,  and  bui^t  with  eertous  loss  of  blood.  An  ineii^ion  was  made  from 
the  claviele  to  the  anterior  fold  of  the  axilla,  dividiog  the  pectoral  muscles.  The  axillary 
vessels  were  ligatuied  under  the  clavicle,  the  artery  with  a  temporary  ligature.  The 
incisitin  was  then  prolonged  through  to  the  axilla,  tlowa  the  inner  side  of  the  arm  to  the 
elbow,  and  acveral  pounds  of  cl+jt  lumetl  out.  The  axillary  vein  was  found  torn  coni- 
pletel)'  acrtia6»  and  was  tied  at  botii  euds ;  arterial  blooil  was  seen  to  be  flowing,  and  the 
sub^apular  artery  was  found  cut  across  about  one  inch  from  the  main  trynk,  aud  tied. 
The  temporary  ligature  was  then  remove^l  from  the  first  part  of  the  axillary  artery,  and 
followed  by  redness  and  warmth  in  the  limb,  but  no  pulsation  in  the  rmlial  artery.  The 
^.ent  made  au  eicellent  recovery^  and,  six  montha  later,  had  »  fairly  iiM;ful  limb. 
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A  short  space  may  be  allotted  here  to  that  most  important  accident 
which  has  happened  to  no  nniny  surgeons — viz.,  rupture  of  the 
axillary  artery  while  dislocatipiis  of  the  shoulder  are  beiixg 
reduced, 

Tbis  accifient  has  greatly  docrenfietl  in  frequency  of  tate  years  owing  to  the  adTant^ges 
of  aoffist bet ics  and  the  earlier  date  nt  wbidi  patients  apply  for  treatnient.  Dr,  Stimsou 
(^A%H,  0/  Siitg,,  Nov.  1885)  dniwa  the  following  cone kisions  from  forty-four  cases,  conclu- 
sions which  nioiiern  surgery  and  an  curlier  resort  to  the  ufie  of  the  double  llgatuns  may 
coDsiderably  moiUfy  : — **  Conservative  treatment — viz.,  complete  rest  with  direct  pressure 
— may  tjrnperly  be  tried  at  first,  especially  if  the  tumour  is  smaU,  recent,  and  not  increas- 
ing, but  tihoulii  not  be  prolonged  if  the  symptoms  do  not  promptly  yield  ;  and  secondly,  in 
case  of  report  to  oi>enition.  ligature  of  the  subclavian  or  dinarticulation  at  thesboulder  \a 
to  be  preferreii  to  incinion  of  the  sac  and  double  ligature  of  the  artery*"  Of  seven  casee 
of  dotible  ligature  of  the  artery,  all  were  fatal.  Of  fourteen  of  ligature  of  the  subcIaTian, 
five  recovered.  Without  operation,  thirteen  die*!,  six  recovered.  Of  four  cases  of  amputa* 
^^^  tion  at  the  shoulder, only  one  recovereth  Bepeated  puncture  is  always  fatal.  Korte,  of 
^^B  Berlin  {Arvh,  f.  kUn.  Chir.^  Bd.  ixvii.  Hft.  3,  quoted  by  Dr.  StiniBon),  is  of  opinion  that 
^^B  in  many  cases  the  injury  to  the  artery  is  caused  at  the  time  of  the  accident,  but  hajmor- 
W        rhage  does  not  come  on  till  after  reduction  is  brought  about,  as  the  vessel  is  compreesed 

■  by  the  head  of  the  bone.    As  to  the  ejcact  cause  of  the  injury  to  the  vessel  when  it  takes 

■  place  at  the  time  of  the  reduction,  it  in  probable  that  some  special  condition  exists  to 
I  account  for  it^  as  many  old  dislocations  are  reduced  with  much  force,  used  with  impunity » 
I  — e»^.,  atheroma  ;  adhe-sion  of  the  artery  to  the  head  of  the  bone  ;  too  great  or  niisapplieti 
I  force  in  reduction,  viz.,  use  of  the  tjoot^  in  elevation  ;  f>rojection  of  a  fragment  or  a  spicule 
I  of  boae.  It  is  usually  the  axillary  artery,  or  one  of  its  branches,  which  gives  way  ;  much 
I         more  rarely  (four  out  of  forty^our  cases),  the  axillary  vein. 

^V  AMPHTATIOIf    AT    THE    SHOUIJ>EB-JOIirT, 

IndioatioBB. 

i.  Compound  comminuted  fractures — e^g*^  railway  and  machinery 
accidents. 

ii.  Gunshot  injuries. — ^ Amputation  here  is  divided  by  Dr,  Otis*  into 
(i)  Primary,  or  before  the  third  day  ;  (2)  Intermediate,  or  cases  in 
which  the  operation  was  performed  between  the  third  and  the  thirtieth 
days ;  and  (3)  Secondary,  iii  which  the  operation  was  performed  later 
than  the  thirtielli  day. 

(1)  Primary. — The  mortality  here  w^as  24  per  cent.  The  indicntions  lor  amputation  so 
floon  after  the  injury  are  chiefly — ((j)  A  huib  torn  off  partially^  but  too  high  to  admit  of 
any  other  amputation  ;  (^)  Severe  comminuted  fracture  of  the  upper  end  of  the  humerus, 
with  extensive  injury  to  the  vessels  and  nerves  ;  (f)  Such  a  fracture  high  up,  with  severe 
eplintering  extending  down  below  the  insertions  of  the  pectormlis  major  and  the  latiitsimos 
doni.f  (2)  Intermediate. — The  morLility  here,  45  per  cent.,  was  nearly  double  that  of 
the  primary.  This  seems  to  have  been  brought  about  largely  by  the  fact  that  the  operation 
was  now  performed  through  soft  parts,  the  seat^  at  this  liuje,  of  unhealthy  inflammation, 
an<i  tlina  prone  X*>  lead  to  secondary  hinmorrhage,  pyjcmia,  sloughing,  &c.  (3)  Secondary. 
— The  cauaes  for  this  deferred  operation  were  cbieSy  hsiemonhage,  gangrene^  profuse  suppu- 
ration^ hopelias  disease  of  the  humerus,  wnmetitnes  with  consecutive  implication  of  the 
joint,  chronic  osteo' myelitis,  or  necrosis  of  the  entire  humerus.    The  mortality  waa  28  per 

•  M0d.  and  Surg,  ffiit.  a/ih^f  Wnr  o/iftfi  Uehdlion,  pi.  ii.  p,  613  et  »eq, 
t  In  loiDe  of  the«e  the  adoption  of  the  Fumeaux  Jordan  method  (p.  191)  might  lead  to 
dlmlui«htxi  lott  of  Idood. 
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cent.  From  the  abore  it  i»  evident  thi%t  the  necesMuy  examination  shoald  be  made,  and 
the  operation  performed,  as  booh  after  tbe  injuiy  as  possible,  oontiatent  with  the  state  of 
the  patient  ;  the  difference  belwecai  ojjeraiing  in  aound  and  diseased  parti,  and  the 
tjcighbourliood  of  the  joiot  to  the  cheats  if  an  infoctiTe  ooodition  of  the  wound  sets  in, 
beiDg  borne  iD  mind. 

iii.  New  growths, — If  these  involve  the  scapula  or  its  processes,  the 
upper  extremity  should  be  removed  by  the  method  of  interseapulo- 
thoracic  ampiitatioD  (pp,  215,  221),  The  question  of  the  possibility  of 
saving  tlie  liuib  and  removing  the  growth  by  excision  of  the  head  of  the 
bu^merus  is  considered  at  p.  igg. 

*v.  Disease  of  the  sboulder-joint  unsuited  for,  or  pei"sisting  after 
failure  of,  excision* 

v.  For  osteo-myelitis  and  necrosis  of  humerus  resisting  other  treat- 
ment, or  complicated  with  early  blood-poisoning, 

vi.  For  rapidly  sineading  gangrene  or  gangrenous  cellulitis  with 
threatening  septiceeniia, 

*  Mr,  C*  Heath  {Clin.  Soi\  Trans*^  vol,  xiv.  p.  114)  recorded  such  a 
case  in  which  this  amputation  w^as  needed  to  save  life. 

A  nurse  had  pricked  her  3nger  deeplj  with  a  pin  hidden  in  some  of  the  clothes  of  a  ladj 
who  had  died  of  violent  puerpernl  Be|>tic«niia  ;  gan^e none  cellulitis  rapidly  set  in,  and 
extended  in  spite  of  incisioas  ;  on  the  sixtli  day  the  gangrene  appearttl  to  be  arreted  in 
the  forearm,  though  there  was  a  blush  of  advancing  mibcbief  up  the  urm.  In  the  after- 
noon of  the  same  day  sudden  extension  took  place,  and  Mr.  Heath  remoired  the  arm  at  the 
shoulder-joint,  the  patient  altimately  noaking  a  good  recovery. 

The  operation  chosen  was  by  outer  and  inner  flaps,  the  former  giving 
a  fairly  beallby  flap  of  deltoid,  the  latter  having  to  be  cut  very  shoit 
owing  to  the  intiltjation  of  the  axilla.  The  dressings  became  offensive, 
hut  the  stump  healed  well, 

vii.  For  removal  of  the  upper  extremity  when  painful,  oedematous, 
and  heavy  owing  to  pressure  on  the  axiUarv  veins  and  brachial  plexus 
by  recurrent  carfinoma.  Here  removal  of  the  upper  extremity  by 
M.  Paul  Berger's  method  (p.  221)  is  to  be  preferred.  For  the 
advisability  of  such  operations  see  **  Be m oval  of  the  Breast.*' 

viii*  Amputatiuu  at  the  shoulder-joint  may  be  called  for  in  the 
following  cases  of  aneurysm :  — 

A.  In  mme  eajtt's  of  tnbclavian  aneuryim  where  other  m(»ns  have  failed  or  are  impracti- 
cable ;  where  the  aneurysm  ia  rapidly  increasing  ;  where  the  pain  is  constant  and  agonising ; 
and  where  the  limb  is  threatening  to  become  gangrenous.  While  the  principle  of  this 
operation  appears  to  be  phyeiologicallj  sound — ir.^  to  enable  distid  ligature  to  be  per- 
formed on  the  face  of  the  slump,  and  that,  by  removal  of  the  limb,  the  amount  of  blood 
pacing  through  theaneuryBin  may  be  diminisibed— the  resulLs  hitherto  have  not  been  ?ery 
succewiful. 

Thus,  in  Prof.  Spence's  case  {MeiL-Cfiir.  Tranjf.,  voL  lii.  p.  306),  a  man,  aged  33,  with  » 
sulx^lavian  aiieurvam,  probably  cneroa^hing  on  the  second,  if  not  the  first,  part,  of 
artery,  with  excruciatiiig  pain  and  tbreaiening  gangrene,  amputation  at  the  should 
joint  was  followed  by  diniinution  in  the  pukation  and  size  vf  the  sac,   but  with  U 
formation  of  coagula.     Death  tuok  place  four  years  afterwards,  probably  from  r** — '^ 
the  aneurysm  to  the  innominate  and  aorta,     lu  this  case  the  operation,  thont 
little  effect  in  consolidating  the  aac^  undoubtedly  prolonged  life,  asgangren' 
ing,  and  the  second  part  of  the  artery  was  almost  certaiJily  affected,  thtu 
a  moat  unfavourable  one.     In  Mr.  Holden's  (Si,  BaHhoL  J 
patient  wa^  almost  in  ejetremU^  and  the  sac  gave  way. 
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Mr.  Heftth,  he,  infra  eit)  an  intra- thoracic  portion  of  the  aDCarysm  also  rupturetl^  there 
be  in  If  nu  evuience  as  to  benefit  or  otherwise^ 

111  Mr.  Heath's*  case  (the  aneurysm  being  perhaps  trnwnitttic  ia  orlgm,  and  of  the 
false  < 'ire  urn  scribed  kind)  the  effect  on  the  aneurysm  wiib  so  traneient  as  to  be  practicallj 
nil.  Two  months  after  the  amputatiDn,  as  the  aneurjsm  continued  tu  increase  in  size, 
Mr.  Heath  inti^luced  into  the  mc  three  puirs  of  fine  sewing-needle.^,  making  each  (Miir 
CTQUSB  within  the  sac.  Considerable  clotling  ti\6k  place  around  the  needles,  which  were  with- 
drawn on  the  hfth  day.  The  luieuryi^m  gradually  became  sulid,  but  the  patient  sank  booq 
aft4.'r  from  bronchitis.  Mr.  Heath  concluded  that  amputation  at  the  shoulder- joint  for 
aneurjHm  i«  not  a  satisfaetory  proceeding,  but  the  majority  of  the  surgeons  preeent 
were  in  favour  of  further  trials  of  this  motle  of  treatnieiit  if  it  could  be  resorted  to  early. 

B,  With  the  same  object*  in  view,  am|iutation  at  the  shoulder- joint  may  be  retjuired  in 
gome  t'fsjteji  ttf  arilittrif  iiHeunjgm  complicated  with  extension  of  the  aae  upwards,  much 
elevation  of  the  shoulder,  conditions  which  may  render  compresniott  or  ligature  of  the  sub- 
clavian impossible,  removal  of  the  limb  being  additionally  called  for  if  agonising  pain  or 
threatening  gangrene  be  preaent. 

Prof.Syma  {Med^^Chir,  Tnnut.,  vol.  xliii.  p,  139)  briefly  alludes  to  two  such  successful 
cases,  to  one  of  which  gangrene  was  threatening^':  *'  In  a  case  tjf  aiillnry  aneurysm  in  a 
gentleman  of  about  52  years  of  age,  where  ligature  was  prevented  by  intense  iuflamma- 
tion  of  the  arm,  rapidly  running  on  to  gangrene,  I  performed  amputation  at  the  shoulder- 
joint,  cutting  through  the  sloughy  aides  of  the  aneurysm  and  tying  the  artery  where  it  hiy 
within  the  sac." 

C.  In  mmt^  niJirs  qf  in/famed  axiliary  uneurymn  threatening  suppuration,  Bir  J.  E, 
Erichsen  (*S'«r</,,  voL  ii.  p.  iij)  pointed  out  that  the  question  of  this  amputation  may 
arise*  As  the  old  operation  of  opening  the  sac,  turning  out  the  clot^*,  und  securing  the 
vessel  above  and  below  is  imfwsaible,  owing  to  the  fact  that  the  coats  of  the  vessel,  now 
Boftened,  will  nr>t  hold  a  ligature,  twocoui'ses  only  arc  open  to  the  surgeon — vEk.,  lij^rature 
of  the  third  [lartof  the  subclavian,  or  amputation  at  the  shoulder- joint.  While  the  former 
may  be  foUowetl  when  the  aneurysm  is  moderate  in  tsize  and  when  there  is  no 
evidence  of  threatening  gangrene,  amputation  must  be  resorted  to  when  less  favourable 
conditions  arc  present. 

If  haemorrhage  occur  from  an  inflamed  axillary  aneurysm  which  has  ruptured  after  the 
BuV^elitvian  has  been  already  tied,  the  same  writer,  of  the  two  courses  now  open— viss., 
either  to  open  the  sac  and  try  and  include  the  bleeding  spot  between  two  ligatures,  or  to 
amputate  at  the  shoulder*joint— strongly  advises  the  latter. 

The  coata  of  the  artery  "in  the  immediate  vieinity  of  the  sac  could  not,  in  accordance 
with  what  we  l^now  to  be  almost  univei^sally  the  case  in  8|K>ntaneous  aneurysms  of  large 
size  or  old  standing,  be  expected  to  be  in  anything  like  a  sound,  tirm  state,  and  would 
almost  certainly  give  way  under  pressure  of  the  noose  ;t  or  the  vessel  might  have  under- 
gone fusiform  dilatation,  as  is  common  in  this  sittiation,  before  giving  rise  to  the  circum- 
scribed false  aneurysm,  in  which  ca^  it  would  be  impossible  to  surround  it  by  a  ligature  ; 
or,  again,  the  subscapular  or  circumtlex  arteries  might  arise  directly  from,  and  pour  their 
recurrent  blood  into,  the  sac  or  dilated  artery,  and,  as  they  would  lie  in  the  midst  of 
itifiameil  and  sloughing  tissues,  no  attempt  at  including  them  in  a  lig-ature  could  be 
miccessfully  made.  In  such  circumstances  as  these  the  danger  of  the  patient  would 
be  oonaiderably  inci*eased  by  the  irritation  and  intlamnmtion  that  would  \jq  occasioned  by 
laying  oj>eji  and  searching  for  the  bleeding  vessel  in  the  sac  of  an  inflamed,  su[)purating, 
and  sloughing  aneurysm,  and  roach  valuable  time  would  be  lost  in  what  must  be  a  fruit- 
less operation,  at  the  close  of  which  it  would,  in  all  pntbability,  become  necessary  to 
have  recourse  to  disarticulation  at  the  shoulder- joint,  and  thus  to  remove  the  whole  disease 
at  once." 

1j»  Id  the  words  of  Sir  J,  E.  EHchseu  {he.  supra  cit.^  p.  218),  **  there  is  another  form  of 


cdic(»-Chirurgical  Society  iTratt4t,^  vol.  liiii.  p.  65). 
So,  vol  i*  p.  i6g  ;  Brit.  Med.  Jottrn.^  i860,  vol.  i. 


lisr  tape-like  ligatures,  requires  that  tbia 
12 — 2 
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ftzillarj  aneorysm  that  requires  immediate  amputation  at  the  i^honlder-joint,  whether  the 
BUbc'laviari  Bi  terj  havcpreTioQsljr  been  ligatured  or  not  ;  it  is  the  case  of  diffute  aneury§m 
of  the  armpit^  with  tbreatimed  or  actual  gangrene  of  the  limb." 

Difl^erent  Methods, — Of  some  thirty-six  different  methods  which 
have  been  described,  most  will  be  fotiiid  to  differ  in  some  unimportant 
detail.  Five  alone  will  be  given  here ;  they  will  be  found  amply 
sufticient,  if  modified  when  needful,  for  till  eases ;  and  of  these  five, 
Speuce*s,  for  the  reasons  given  below,  is  the  best,  and  the  one  with 
which  all  operHtors  should  l>e  faniilinr.  The  circumstances  under 
which  this  amputjition  is  performed  do  not  admit  of  anj-'  one  definite 
method  being  followed*  Thus,  after  a  railway -accident  or  gunshot- 
injury,  the  soft  parts  will  be  destroyed  on  at  least  one  surface.  In 
amputating  for  malignant  disease,  skin  flaps  most  be  made  use  of, 
transfixion  being  usually  inadmissible,  as  the  muscles  should  be  cut  as 
short  and  as  close  as  possible  to  their  upper  attachments,  to  minimise 
the  risk  of  extension  and  recurrence.  Instead  of  remembering  the 
length  and  size  of  diilerently  named  flaps,  the  surgeon  will  have  to  be 
familiar  with  the  anatomy  of  the  parts,  the  position  of  the  vessels,  and 
the  best  means  of  meeting  hemorrhage. 

The  joint  is  so  well  covered  that  sufficient  flaps*  can  nearly  always 
be  provided,  while  the  blood -8U|*ply  is  so  abundant  that  sloughing  very 
rarely  occurs,  and  even  if  it  do  so,  from  the  results  of  injury  or 
hospital-gangrene,  the  tissues  of  the  chest  will  come  forward  sufficiently 
to  close  the  wound.  While  the  cavity  of  the  axilla  favours  exit  of  dis* 
charges  below,  the  abundance  of  cellular  tissue  opened  up  favours 
diffuse  inflammation,  and  calls  for  adequate  drainage-t 

The  following  methods  will  be  described  here  :  in  the  first  two,  skin 
flaps  are  made ;  in  the  others  (save  in  the  Furneaux  Jordan  method), 
transfixion  is  made  use  of,  in  part  at  least. 

In  all  cases  of  doubt,  as  after  injury,  the  condition  of  the  bone, 
and,  if  needful,  that  of  the  vessels  and  nerves,  should  be  first 
cleared  up  by  a  free  incision  as  if  for  excision  (Figs,  89  and  90, 
p.  185). 


i,  Bj  lateral  skin  flaps.     The 
oval  or  en  raqmtU  methods, 
ii,  Spence's  method. 
iii.  Superior  and  inferior  flaps. 


iv.  Superior  or  deltoid  flap. 
V.  Anterior  and  posterior  flaps, 
vi.  Furneaux  Jordan  method. 


While  the  most  rapid  methods  are  those  of  superior  and  inferior 
(Figs.  95  and  96),  or  anterior  and  posterior  flaps  (Fig,  97),  in  each  case 
cut  by  transfixion,  these  refjuire  the  presence  of  an  assistant  who  can 
he  thoronglily  relied  npoti  to  seize  the  artery  just  before  it  is  cut. 
Where  there  is  time,  and  where  the  soft  paiis  admit  of  it,  one  of  thaj 
methods  with  a  vertical  incision— ^.^f*,  Spenee*s  method,  the  en  I'aqi 
or  that  by  lateral  skin  flaps — is  far  preferable,  as  (i)  it  allows  of  secu^ 
the  artery  before  this  is  cut,  thus  dispensing  with  tlui  orelimi 


•  In  some  case*  of  gunshot-injnry  it  ia  necessary  to  get  the 
region,  and  to  bring  this  up  and  unite  it  to  the  cut  margin  of  ' 

f  Finally  the  tendency  of  the  skin  to  retract  when  thia  1 
over  a  large  growth,  should  be  reniembei 
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pressure  on  the  subclavian,  in  many  cases  a  difBcult  procedure,  or  the 
seizing  of  the  artery  in  the  flap  ;  (2)  of  exploring  the  condition  of 
the  hetid  of  the  hone  ;  (3)  one  flap  can  be  cut  longer,  according  to  the 
state  of  the  soft  part?** 

Means  of  Arresting  Hsemorrhage  in  Amputation  at  the  Shoulder- 
joint.— These  are  numerous.     The  first  is,  by  fur,  the  best. 

r,  LlOATUEIXG  OR  TwiSTING  THE  VESSELS  ON  THE  InNER  AsPECT  OF 
THE  Lll^lB  BEFORE  TflFY  ARE  CITT  (pp.   183,   188,  FigS.  88,  Ql). 

This  method  is  an  excellent  one  and  suitable  to  all  cases.  The 
ligatnre  shouhl  he  placed  as  liifrh  as  possible^  so  as  to  get  above  the 
circumflex  arteries.  The  surgeon  must  be  careful  in  the  final  use  of 
the  knife,  high  up  in  the  axilla,  not  to  prick  the  artery  above  liia 
ligature, 

2.  COMPRBB8ION  OF  THE  InFEEIOR  OR  AnTEEIOR  FlAP,  AND  60  OF  THE 

Vessels  before  they  are  cut  (pp.  i8g,  191,  Figs.  95,  96). 

3.  Pressure  on  the  Sdbclaviak. — I  am  of  opinion  that  the  more 
the  surgeon  trusts  to  this  plan  solely,  the  more  often  ^nll  he  have  cause 
to  regret  iL  Pressure  is  always  liable  to  be  inefficient  in  short,  fat 
necks ;  in  thin  patients,  however  well  applied  at  first  with  tlie  thumb 
aided  by  a  ptidded  key  or  weight,  it  is  too  often  rendered  nncertain  hy 
the  necessary  changes  in  position  of  the  limb  during  the  operation,  or 
by  the  pressure  of  assistants,  a  violent  gush  of  blood  at  the  lastsliovving 
to  the  surgeon  that  his  confidence  in  the  artery  being  secured  is  mis- 
placed. Fnrtliennore,  an  assistant  so  used  is  necessarily  much  in  the 
way  of  the  others  aiding  the  surgeon.  For  the  above  reasons  I  much 
prefer  trusting  to  one  or  other  of  the  two  methods  first  given. 

4.  Ligature  of  the  Subclaviax  Artery. — Mr.  Howard  Marsh 
soccessfully  made  use  of  this  method  in  a  case  of  amputation  for  an 
enormous  **  osteo-sarcoma  '*  of  the  liumerus. 

After  ligature  of  the  third  part  of  the  gubclavian^  it  was  easy  to 
empty  back  into  the  general  circulation  the  blood  out  of  the  enormous 
veins  which  ran  over  the  surface  of  the  growth.  Eight  ounces  of  blood 
was  the  amount  estimated  to  have  been  lost. 

5.  Ligature  of  the  FmsT  Fart  of  the  Axillary  Artery. — 
This  step,  originally  reconnnended  by  Delpech,  lias  been  recently 
advocated  by  Prof.  Keen  (Amev.  Joani.  AfeiL  *Sci.,  June,  1894)  in  those 
cases  where  a  growth  has  invaded  the  nxilla  high  up-  Thus,  a  free 
incision  between  the  pectoralis  mnjor  and  deltoid  (p.  173)  will  at  once 
give  us  access  to  the  apex  of  the  axilla,  where  the  vessels  lie,  and 
enable  us  to  determine  how  far  the  growth  has  extended. 

6.  Wybth*s  Method  by  Pins  and  Elastic  Tubing. — I  mention 
this  method  here  out  of  respect  to  the  inventor  and  the  American 
surgeons  who  have  used  it  I  do  not  recounnend  it,  for  these  reasons: 
It  is  clear  from  a  pajier  by  Prof.  Keen,  of  Piiiladelphia  (Amer.  Jmirn. 
Med.  Sci.f  1894),  that  unless  the  pins  are  inserted  very  exactly — not 
an  easy  matter  in  operations  of  emergency— tlie  tubing  may  slip,  even 
wlipn  i»i^nlio«f  Kv  ibis  method.     I  consider  the  practice  of  finding  tlie 

Cf  them  before  they  are  severed  a  great  deal  simpler 
cases.     Finally,  I  cannot  hut  think  tliat,  w^hen  a 
s  have  been  published  in  which  the  pins  have 
11  he  found  that    the  passage  of   long    pins, 
.  always  **  absolutely  of  no  importance," 
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Prof.  Keen  thus  doscribes  the  metboil,  wbich  be  used  successfollj 
in  two  cases,  and  which  lie  thinks  superior  to  every  other: 

Two  ^harp-pointed  piBs,  11  inches  long  and  of  No.  20  French  cathet«r  aise,  are 
As  mtiob  force  'ib  reqtiircii  to  push  the  pins  through  the  tissues,  it  is  adviied  that  the  pointi 
Bhould  bo  made  trocar*like.  The  anterior  j>in  is  introdueeil  through  the  middle  of  the 
unterior  axillary  fold^  at  a  point  a  little  nearer  to  the  bod?  than  what  may  be  caJled  the 
centre  of  the  fold  tranercrsely*  The  fi<iint  of  emergence  Is  of  much  greater  imporUuioe, 
nnd  should  be  an  inch  within  the  tip  of  the  acromion.  The  seoond  pin  U  inserted  at  n 
coritzsponding  ptiint  through  the  jMisterior  axillary  fold,  emerging  again  an  inch  within 
the  tip  of  the  acromion.    Borne  care  is  needed  to  avoid  striking  the  spine  of  the  scapi 

The  pins  being  in  position,  a  piece  of  bUcfci 
Flo»  S6,  india-rnbber  tubing,  half  an  inch  in  diameter, 

is  bound  tightly  round  the  axilla  and  shoulder 

above  the  pins. 

The  method  will  be  fonnd  described  and 

illust rated   under   the  section  deftUng  with 

**  Amputation  at  the  Hip- joint.'* 

7.  Securing  the  Vessels  lower 
down,  in  the  furnkaux  jordan 
Method  (p,  191)* 

8.  Use  of  an  India  -  rubber 
BAND.^This  is  applied  after  the 
sftine  niethod  as  tlmt  folly  given  in 
**  AnipututioM  at  lli-e  liipjoint/'  In 
my  opinion  it  is  tuirelinble,  especi- 
ally 111  those  cases  of  accident  in 
which,  the  limb  being  nmtihited 
high   up,   this    operation    is  rliiefly 

reqnired.  For  in  these  the  band,  being  applied  nnder  the  axilla  and 
across  the  body,  slips  up  as  soon  as  the  head  is  disarticiiiated,  allowing 
of  bleeding  from  the  vessels,  and  coming,  itself,  must  inconveniently, 
and  a  possible  sonrce  of  infection,  into  the  way  of  the  operator. 

i.  Lateral  riaps— Oval — En  Raquette  (Figs.  86  to  92). — The 

method  of  lateral  Hafis,  or  the  above  modilieationB  of  it»  or  Spence's 
method,  are  those  wliich  the  student  is  especially  recommended  to 
practise,  on  account  of  tlie  advantages  already  given. 

The  metbotls  of  arresting  the  hoemon^bage  are  given  above*  The 
patient  liavin*^  been  prnppe<l  up  sufficiently,  brought  to  the  edge  of  the 
table,  and  rolled  over  to  the  opposite  side,  the  surgeon^*  standing 
outside  the  aliducted  limb  on  the  right  side,  and  inside  it  on  the  left, 
and  having  marked  with  his  left  forefinger  and  thumb  a  point  just 
below  and  outside  the  coracoid  process,  and  a  currespoiiding  point 
behind  in  the  mid-axilla  (Fig.  86),  then  reaches  over,  and,  entering  the 
kniie  in  the  axilla,  close  to  the  thumb,  cuts  an  oval  flap,  about 
4  inches  long,  consisting  of  skin  and  fascia  from  the  side  farthest  from 
him,  and  ending  close  to  his  finger.  Witboot  removing  the  knife,  the 
Burgeon  next  marks  out  a  similar  flap  on  the  other  side,  cutting  from 


*  Three  assistants  nre  required — "So.  i,  to  maniptikto  the  limb  ;  No.  2,  to  grasp  the 
artery  in  the  inner  or  inferior  flap,  if  desinni ;  No.  3,  Uy  be  rcjidv  with  sterilised  pads  or 
instrnmentft.  If  the  subclavian  is  to  be  controlled,  thii  must  be  done  bj  a  fonrth. 
short-handed^  the  surgeon  will  manipnlate  the  limb  himself. 


rth.    |H 
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above  flownwardsj  commencing  just  below  the  firigei^  and  eiicHng  wliere 
the  first  flap  began  in  the  mid-axillfi,  Tlie  assistant  in  charge  of  the 
limb  aids  the  above  by  rotating  the  limb  into  convenient  positions* 
The  flaps  are  then  dissected  up  and  held  out  of  the  way.  The  vessels 
are  next  exposed  (see  p.  185),  separated  from  the  surroujiding  nerves, 
and  secured,  eitljer  by  applying  two  pairs  of  Spencer  Wells*9  forceps 
(Fig.  88),  dividing  the  vessel  between  them  and  twisting  both  ends,  or 
by  passing  an  aneurysm-needle,  loaded  with  sterilised  silk^  micler  the 
ftftery,  and  thus  securing  it  with  two  ligatures.     The  limb  being  then 

Fia,  87, 


Difiarticulntion  tit  the  skoulder-joEiit,  the  Iiiimerua  being  fmclure*!  hf^4i  up.  The 
operator  with  bi»  left  hand  twist«i  the  homenia  outwards,  while,  with  his  right^  he 
divides  the  c&psule  and  insertion  of  the  snhecaptdaris,    (Farabeuf.) 

carried  across  the  chest,  the  outer  part  of  the  capsule  is  freely  opened 
by  cutting  on  the  head  of  the  bone,  and  the  muscles  attached  to  the 
great  tuberosity  thoroughly  severed.  The  limb  is  next  rotate *!  out- 
wards, and  the  stibscapularis  tendon  severed ;  the  biceps  tendon  being 
cut  and  the  capsule  freely  opened,  the  joint  is  well  opened  on  the  inner 
side.  The  head  being  then  dislocated,*  by  the  assistant  pressing  the 
elbow  forwai'da  and  against  the  side»  the  knife  is  passed  from  the  outer 


•  Thia  will  only  be  feasible  if  the  capsule  has  been  ddibemtcly  rind  thorough!^  opened. 
In  any  caso  where  the  leverage  of  the  huraeras  Is  wantiti  ^>  this  Ixme  bein^ 

broken  higher  up,  the  use  of  lion-forceps  (Fig,  87)  win  *  Mrulation  ;  or  the 

«argeon  will  follow  the  expedient  of  Prof.  Syrae,  o"  'f.  0/  Surg,^ 

Tol.  ii»  •*  finger  into  a  w^i  j-poa©  of 

dial*  n«  to  g^aip 


-  -  ' 
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mde  behind  the  dislocftted  head,  and^  being  kept  close  to  the  inner  side 
of  the  bone,  is  brought  out  through  the  structures  on  the  inner  aspect 
of  the  arm,  care  being  taken,  as  the  knife  cuts  its  way  out,  that  it  does 
BO  below  the  point  where  the  hirge  vessels  have  been  secured. 

Id  this  or  any  other  iimpptntion  here  for  tabercalouii  or  maligtiuit  dlacMe,  it  will  he 
needful  to  scrutinise  cnrefuHy  the  conditfon  of  the  parts  left«  to  dissect  out  nny  glaods, 
whether  cnkrged  or  not^  togt^ther  with  the  «Ttiovi&l  membnuie,  iLnd  in  sotne  caseSf  to 
remove  the  glenoid  cayity  with  bone-forceps,  or  preferably^  a  fine  sharp  saw,  or  chisel. 

Method  en   Baquette  with    Frelimiiiary  Exploration   (Parabenf) 

(Figs.  89  to  92). — The  point  of  the  knife  having  been  sunk  just  below 


Amputation  at  the  shoulder- joint  by  lateral  flu  pa.    These  are  turned  aside,  while  the 
ftiillary  artery  is  secured  by  torsion  before  disarticulation  is  coinpleleti. 

and  in  front  of  the  tip  of  the  acromion,  an  incisRion  is  made  downwards, 
Bufficiently  long  and  deep  to  admit  of  exposing  the  head  of  the  humerus. 
If  amputation  ia  decided  on,  the  above  is  converted  into  one  en  raquette 
by  making  an  oblique  incision  which  passes  fiom  about  the  centre  of 
the  longitudinal  one  (Figs.  89  and  go)  across  the  inner  or  the  outer 
aspect  of  the  limb  (according  as  it  is  right  or  left),  and  ends  behind  on 
a  level  with  the  lower  extremity  of  the  longitudinal  one.  A  second 
exactly  symmetrical  to  the  first  is  next  made  over  the  opposite  aspect 
of  the  limb,  beginning  where  the  first  ended,  and  terminating  in  the 
longitudinal  incision  opposite  to  the  first  (Fig.  90).  The  next  step  is 
the  exposure  of  the  ai'tery  by  division  of  the  muscles.  In  the  curved 
inner  incision  (Fig,  90)  are  seen  the  anterior  fibres  of  the  deltoid 
almost  blended  with  the  insertion  of  the  great  pectoral.  This  is  raised 
with  the  finger,  and  the  insertion  of  the  great  pectoral  detached  from 
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the  bone.  If  now  the  inner  flap  be  folded  inwards,  the  coraco-bicipital 
fasciculus  comes  into  view.  The  flponenrosis  over  it  being  opened  by 
ft  free  longitiulinftl  incision,  the  muscular  fasciculus  is  drawn  over  tlje 
front  of  the  humerus  and  cut  across.  If  an  assistant  now  tliorouglily 
retract  the  inner  flap,  the  axillarv  vessels  and  nerves  are  exposed. 
The  artery  should  be  isolated  and  tied  as  high  up  as  possible,  so  as  to 
get  above  the  posterior  circumllex.  The  knife  being  again  inserted 
into  the  outer  oblique  incision,  the  deltoid  is  boldly  cut  througli  as  far 
as  the  back  of  the  axilla.  An  assistant  next  retracts  the  outer  and 
inner  Hrtps,  while  the  surgeon  opens  the  capsule  freely,  the  limb  being 
rotated  as  directed  {p.  183),     The  head  is  next  thrown  out  of  the 


Fio.  89. 


FiQ.  90. 


Amputatfon  at  the  right  shoulder-jomt  by  the  method  en  raquetU,     The  knife  is 
trftcing  the  flaps,  after  a  free  exploratory  iDcisiou  huH  been  made.     (Farabcuf.) 

socket,  and  the  knife  is  carried  behind  the  head,  skirting  the  postero- 
internal aspect  of  the  humerus  very  closely,  so  as  not  to  cut  the 
secured  artery,  and  finally  brought  out  through  th&  incision  on  the 
inner  side,  severing  the  latissimus  dorsi  and  teres  major.  If  the  artery 
has  not  been  tied,  an  assistant  secures  it  between  his  thumb,  sunk 
deeply  into  the  wound,  and  his  fingers,  which  are  in  the  axilla,  or  by 
using  both  hands. 

ii*  Spence's  Method  (Fig.  94). — This  excellent  modification  of  the 
oval  method  is  one  with  which  the  young  hospital-surgeon  should  be 
familiar  owing  to  the  facility  with  which  the  vessels  can  be  secured 
and  hfemorrhoge  met— a  point  of  much  importance  in  cases  of  accident, 
and  when,  as  at  night-time,  the  operator  may  be  short-handed.  For 
this  reason  I  consider  it  first  in  value.  It  is  further  especially  suited 
to  cases  of  failed  excision,*  or  to  cases  of  injury — e.ff.^  gunshot — where 


*  At  the  present  day,  in  caaes  of  failed  exciBion,  the  earg^cm  will  often  prefer  to  make 
;  of  the  modification  of  the  Fumeaitx  Jordan  method  (p.  191). 
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the  surgeon  liaa  to  cut  into  ami  explore  the  condition  of  the  joint 
before  deciding  on  excision  or  aniputntion.  By  its  ineEins  an  excision 
can  readily  be  converted  into  a  disarticulation,  if  this  step  be  found 
needful.     It  has  other  advantages,  but  less  important  ones : 

I,  Tlie  posterior  circnuitlex  artery  is  not  divided »  except  in  its  small 
ternunul  hnniches  in  front,  whereas,  bolh  iu  the  large  ileltoid  flap  and 
the  double  flap  methods,  tlte  trunk  of  the  vessel  is  divided  in  the  early 
steps  of  the  operation,  and,  retractin^^  often  gives  rise  to  embarrassing 
haemorrhage.  a.  The  great  ease  with  winch  disarticulation  can  be 
accomplished*      3.  The   better  shape  of  the  stump.      Prof,    Spence 

F10.91, 


TliG  auterjor  fibres  of  Ihe  deltoid,  the  insertion  of  tht;  pectomlis  major,  and  the 
ooraco-bmehialia  and  bieqaa  have  been  cut  The  left  hand  of  the  operator  drawa 
the  liirge  iier^ca  do wu wards,  and  thus  exposes  the  axillarj  artery  for  ligature. 
(Farabjut) 

pointed  ont  that,  however  excellent  are  the  results  soon  after  other 
methods,  later  on,  the  shape  of  the  stump  is  much  altered,  not  merely 
from  the  atrophy  common  to  all  stmnps,  but  from  retraction  of  the 
muscular  elements  of  the  flaps,  the  pectoral  is  major  retracting  towards 
the  sternumjaud  tlie  Iwtissinuts  dorsi  and  teres  major  towards  the  spine 
and  scapula.     Thus  a  deep,  ugly  hollow  results  under  the  acromion. 

Fig.  93  shows  axi  instance  of  this,  in  a  case  of  am  pn  tat  ion  of  both  upper  limba 
In  a  yonog  subject.      E.  D.,  aged  10,  was  admitted  under  my  care  in  Guy's  Hospital  for 
a  terrible  cruah  of  both  upper  exlretnities,  from  his  having  l>een  run  over  by  a  tirnh^ 
waggoD*    I  amputated  at  once  through  the  left  shouhler-joiDt  by  superior  and  inf#* 
flaps.    An  attempt  was  made  to  save  the  right  limb^  but  owing  to  gangrene  set* 
amputAtion  became  necessary,  and  was  performed   high  up   through  the  hum 
Mr.  G.  A.  Wright^  of  Mancheiteri  then  Ho  use-Surgeon .    The  resulting  projection 
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left  acromion  from  waititsg  of  the  ma*»eles  was  well  shown  when,  nine  yeare  later,  be 
ftgfliti  cjime  under  ray  €Are  for  n  conical  and  tender  Btump  on  the  right  aide^  dne  here  to 
the  uDbalancotl  growth  of  the  upper  epiphysis.  The  writing  below  the  figure  was  done  by 
the  lad  with  hia  teeth. 

The  operation  is  thus  described  in  Prof.  Spence'a  words  (Lancet, 
1867,  voL  i,  i>,  143;  and  Lect  on  Surg,,  voL  il  p.  662):  **  Supposing 
the  right  arm  to  be  the  subject  of  amputation.  The  arm  being  slightly 
abducted,  and  tlie  head  of  the  humerus  rotated  outwards  if  possible, 
with  a  broad  strong  bistoury  I  begin  by  cutting  down  upon  the  bead 
of  the  liumeros,  immediately  external  to  the  coracoid  process^  and 
carry  the  incision  down,  through  the  clavicular  fibres  of  the  deltoid  and 
pectoralis  major,  till  I  reach  the  humeral  attachment  of  the  latter 
muscle,  which  I  divhle.     I  then,  with  a  gentle  curve,  carry  the  incision 


Fig,  92. 


Fig.  93. 


reet.  Ma]. 
ArtciT  tied. 


Parta  comiHiMii;^r  1  [j,.  fl^pg  made  by  the 
fn  rfiqueii^  method*    (Farabeuf.) 


^d^' 


J^ 


^JyyA^' 


across  and  fairly  through  the  lower  fibres  of  the  deltoid  towards  the 
posterior  border  of  the  axilla,  unless  the  textures  be  much  torn.  I 
next  mark  out  the  line  of  the  lower  partof  the  inner  section  by  carrying 
an  incision  through  ihc  sLin  and  fat  only,  from  the  point  where  my 
straiglit  incision  terminated,  across  the  inside  of  the  arm,  to  meet  the 
incision  at  the  outer  part.  This  ensures  accuracy  in  the  line  of  union, 
but  is  not  essentiah  If  the  fibres  of  the  deltoid  have  been  thoroughly 
divided  in  the  line  of  incision,  the  flap  so  marked  out  can  be  easily 
separated  (by  the  point  of  the  finger,  without  further  use  of  the  knife) 
from  tlie  bone  and  joint,  together  with  the  trunk  of  the  posterior 
circumflex,  which  enters  its  deep  surface,  and  drawn  upwards  and 
^*  -•  "«  tn  pvnoge  the  head  and  tuberosities.      The  tendinous 

the  long  head  of  the  biceps,  and  the 

^irectly  on  the  tuberosities  and 

udon  especially,  being  very 

e  easily  and   completely 
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divided  than  in  tlie  double  flap  method.     By  keeping  the  large  outer 

flap  out  of  the  way  by  a  broad  copper  spatuk  or  the  finger  of  an 
assistant,  and  taking  care  to  keep  the  edge  of  the  knife  close  to  the 
bone,  as  in  excision,  the  trnnk  of  the  postecicir  circnniflex  is  protected^ 
Distti-ticulation  is  then  accomplished,  and  the  limb  removed  by  dividing 
the  renmining  soft  parts  on  the  axillary  aspect.  Tlie  only  vessel  which 
bleeds  is  the  anterior  circumflex,  divided  in  the  first  incision,  and  here, 
if  necessary,  a  pair  of  catcli*furceps  can  be  placed  on  it  at  once.  In 
regard  to  the  axillary  vessels,  they  can  either  be  compressed  by  an 
assistant  before  completing  the  division  of  the  soft  parts  on  the  axiUary 
aspect,  or,  as  I  often  do  in  cases  where  it  is  wished  to  avoid  all  risk,  by 
a  few  touches  of  the  bistoury  the  vessel  can  be  exposed,  and  can  then 


Fio.  94. 


Fio.  95. 


Amputatioti  at  the  shoulder-jomt  by 
SpeDce  8  methcKi*    (ij^timsoa*) 


he  tied  and  divided  between  the  two  ligatures,  bo  as  to  allow  it  to 

retract  before  dividing  the  other  textures/'* 

iii*  Amputation  by  Superior  and  Inferior  Flaps-  {Figs.  95 

and  g6).^The  patient  havinfT  been  brought  to  the  edge  of  the  table, 
turned  snfliciently  over,  and  his  shoulders  supported  by  pillows,  the 
assistants  are  arranged  as  before  (footnote,  p.  182}.  The  arm  being  a 
little  raised  so  as  to  relax  the  deltoid,  the  surgeon,  standing  inside  the 
limb  on  the  right  side  and  outside  it  on  the  left,  lifts  tlie  deltoid  muscle 
with  his  left  hand,  and  sends  the  knife  (narrow,  strong,  and  no  longer 
than  needful)  across  beneath  the  muscle,  entering  it  on  the  right  side, 
just  below  the  coracoid  process,  and  bringing  it  out  a  little  below  the 
most  prominent  part  of  the  acromion, t  or  ike  versa,  according  to  the 
side  operated  upon.     The  knife  should  pass  close  to  the  anatomical 


•  Wh<?re  the  limb  m  very  mtiscular,  Pmf.  Spencc  recommended  to  raise  the  skin  and 
fat  frt>m  the  deltoid  at  the  lower  part,  and  then  to  divide  the  mu&culfir  fibres  higher  up  bj 
a  Bocond  ineisioD,  ao  as  to  avoid  excess  of  muscular  tiRsue. 

f  Unless  care  is  taken  to  keep  thus  below  the  acromion  process,  there  will  be  some 
tendency  for  this  bone  to  protrude  in  the  wound. 


^ 
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n^ck  of  the  humerus,  without  hitching  upon  it,  and  the  flap  should  be 
cut  broadly  rouiKied,  and  well  down  to  the  msertion  of  the  deltoid.  It 
is  then  raised  and  retracted,  and,  the  capsule  being  now  exposed,  the 
joint  is  opened  by  cutting  strongly  upon  the  head  of  the  bone.  The 
arm  being  now  rotated  outwards  vigorously  by  an  assistant  or  by  the 
surgeon  J  the  subscapularis,  thus  made  tense,  and  the  biceps  are  bronglit 
hito  view  and  severed  ;  the  limb  is  next  rotated  inwards,  being  carried 
across  the  chest,  and  the  muscles  attached  to  the  great  tuberosity  are 
divided.  The  capsule  is  next  still  more  freely  opened,  and  the  head  of 
the  bone,  now  freed,  is  pushed  up  by  the  assistant  and  pulled  outwards 
from  the  glenoid  cavity.  The  knife  is  next  slipped  behind  the  head 
(Fig,  95),  and  cuts  its  way  along  the  under  aspect  of  the  neck  and 
shaft  of  the  humerus,  so  as  to  shape  an  inferior  flap  half  the  length  of 

Fig.  96. 


To  show  the  mftnner  in  which  bleeding  is  oontroHed  in  the  inferior  flap  :  the 
axiilary  yeaaels  are  compressed  by  one  thumb,  the  (K)6terior  circumflex  by  the 
other. 

the  upper  one,*  As  soon  as  the  knife  is  passed  behind  the  bone,  an 
assistant  slips  his  hands  in  behind  the  back  of  the  knife  (Fig.  95), 
following  it  so  as  to  grasp  firmly  the  soft  parts  in  tlie  inferior  flap,  and 
thus  control  the  axillary  vessels  (i^^ig»  96), 

The  large  vessels  are  next  secured,  then  the  circumflex,  and  mus- 
cular branches  that  require  it ;  any  large  nerves  that  need  trimming 
are  then  cut  short,  drainage,  if  necessary,  provided,  and  the  flaps 
brought  into  position, 

This  amputation  has  the  advantage  of  being  very  quickly  done,  and 
of  giving  a  flap  which  keeps  in  position  by  its  own  weight,  and  thus 
gives  good  drainage.  If  the  soft  parts  below  the  humerus  are  much 
damaged,  the  upper  flap  must  be  cut  proportionately  long. 


•  The  surgeoa  should  not  cat  this  till  he  is  told  that  the  flap  is  held  firmly  ;  and,  in 
cutticg  it,  he  must  be  caieful  oC  \m  assistant's  fingers. 


I  go 
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iv.  Amputation  by  Deltoid  or  Upper  Flap. — This  is  merely  a 
moditieatiuii  of  the  last,  Tht3  lieltoid  vr  upper  tlup  may  be  cut  by 
traiisiiKioD,  or  made  by  cutting  from  without  inwards.  In  either  case 
it  must  he  of  very  full  size,  aud  thus  is  useful  when  the  axilla  is 
damaged,  but  it  has  the  disadvantage  of  leaving  next  to  no  flap  in 
which  an  assistant  can  seize  the  axillary  vessels ;  and,  owing  to  the 
powerful  retraction  of  tlie  muscles  in  the  axillary  folds,  unless  the 
upper  fliip  is  cut  full  in  length  and  size  it  will  not  cover  the  resulting 
wound.  Finally,  as  the  trunk  of  the  posterior  circumflex  is  cut, 
sloughing  of  the  large  deltoid  flap  may  take  place,  especially  if  the 
tissues  composing  it  are  at  all  danniged  previous  to  tlie  amputation. 
Owing  to  these  disadvantages,  which  outweigh  its  rapidity,  this  method 
is  not  to  be  recommended,  a  short  under-flap  being  always  cut  if  pos- 
Bible.  When  the  surgeon,  having  disarticuhited,  is  cutting  straight 
down,  unable  to  make  any  flap  below,  assistant  No.  2  (footnote,  p.  182) 


Fio.  97. 


-A 


■^(\ 


^^ 


(Fcrguwon.) 

should  try  to  draw  up  the  skin  of  the  axilla,  while  assistant  No.  i,  in 
charge  of  the  limb,  should  be  careful  not  to  draw  down  the  skiji,  other- 
wise, owing  to  the  laxity  of  the  skin  in  the  axilla,  any  down'^ard  trac- 
tion will  bring  the  skin  of  the  thoracic  wull  under  the  knife. 

V.  Amputation  by  Anterior  and  Posterior  Flaps  (Fig.  97)-— 

This  is  indicated  when  tbe  soft  parts  on  the  front  mid  inner  aspects  are 
damnged.  The  position  of  tbe  patient  being  as  advised  at  p.  188,  and 
tbe  limb  being  carried  somewhat  upwards,  backwards,  and  outwards, 
the  surgeon,  standing,  if  on  the  left  side,  behind  and  outside  tbe 
shoulder,  enters  his  knife  just  in  front  of  tlie  posterior  fold  of  tbe 
axilla,  tlirusts  it  across  the  back  of  the  humerus  as  near  the  head  as 
possible,  so  as  to  get  in  front  of  the  tendons  of  the  teres  major  and 
latissimus  dorsi,  and  bringing  it  out  close  to  tbe  acromion,  cuts,  with 
a  sawing  movement,  a  flap  4  to  5  inches  long,*  wbicli  is  next  well  re- 
tracted by  an  assistiint.  *rhe  arm  being  then  carried  across  the  chest, 
the  joint  is  freely  opened  behind,  the  muscles  attached  to  the  tuberosi- 
ties severed,  the  knife  passed  between  tbe  bead  and  the  glenoid  cavity 
(to  faciUtate  this,  the  limb  should  now  be  carried  over  the  chest,  and 

*  In  the  posterior  flap  will  be  tbe  posterior  port  of  the  deltoid,  the  latissimuB  donl, 
aad  teres  major. 


I 
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the  head  of  the  bone  puBhed  backwanis),  then  between  the  bone  and  tlie 
pectoral  is  major,  and  nn  anterior  flap,*  4  inches  long^  cut  iVum  within 
outwaj^is,  liflemorrliage  from  the  lai*ge  vessels  is  arrested  either  by  an 
assistant  giasping  this  flap  as  it  is  cut,  much  as  at  p.  189^  Fig.  95,  or 
bj  tlie  surgeon  isolating  tlie  axillary  vessels  (the  biceps  and  coraco-bra- 
chialia  will  guide  him)  nud  securing  them  by  torsion  or  ligature  (p.  185) 
before  he  completes  tlie  ojieration  by  cutting  the  anterior  flap.  When 
operating  on  the  right  linib^  the  patient  being  turned  well  over  on  to 
his  left  side,  tlie  surgeon »  standing  here  inside  the  arm,  which  is  held 
upwards  and  backwards  so  as  to  rehix  the  deltoid,  lifts  this  muscle  up 
with  liis  left  hand,  and  tlien  passes  his  knife  from  just  below  the 
acromion,  tranaflxing  the  base  of  the  deltoid,  grazing  the  back  of  the 
humerus,  and  finally  liirusts  tlie  pi>iot  downwards  and  backwards 
through  the  skin  till  it  conies  out  at  the  posterior  nnirgin  of  the 
axilla.  This  flap,  4  or  5  inches  long,  shotdd  be  dissected  up,  the  joint 
opened  behind,  and  the  operntion  completed  as  before. 

vi,  Fumeaux  Jordan  Method.!— This  may  be  made  use  of 
both  as  a  i)rimary  and  a  secondary  amputation.  The  following  are 
suitable  cases ; 

a.  Certain  cases  of  injury.— Where,  though  the  parts  about  the 
shouhler-joints  are  intact,  the  humerus  is  badly  split  up  into  the  joint. 
The  soft  [Jarts  are  divided  dow^n  to  the  bone  by  the  circular  method,  3 
to  4  inches  below  the  axilla,  the  main  vessels  secured,  and  the  humerus 
then  shelled  out  by  a  longitudinal  incision  along  the  outer  and  posterior 
aspect  of  the  limb,  meeting  the  circular  oi^e  at  a  right  angle. 

fc.  In  cases  of  hnled  excisioo.—Here,  after  amputation  of  the  limb 
by  tlie  eircuhir  method,  the  rest  of  the  hone  is  turned  out  through  the 
excision  wound  piolonged  into  the  circular  one, 

c*  After  amputation  in  the  middle  of  the  arm  in  some  cases, — E,^,, 
when  the  stump  is  the  seat  of  osteo-myelitis,  necrosis,  or  otherwise  does 
not  do  well. 


EXCISIOlff  OP  THE  SHOULDER- JOINT  (Figs.  98  to  103). 

This  operation  is  but  rarely  performed — (i)  owing  to  the  compara- 
tive infrequency  of  diseases  of  the  above  joint,  especially  of  tubercular 
disease,  which  require  operative  measures ;  (2)  from  the  fact  that 
epiphysitis  and  infective  synovitis  usually  give,  after  free  incision  and 
drainage,  as  good  a  result  hs  can  be  obtained  after  excision.  This  is 
nniinly  owing  to  the  fact  that  much  of  the  stifthess  that  otherwise 
would  be  present  is  made  up  for  by  the  supplementary  mobility  of  the 
scapula,  especially  in  young  suhjects.J 

The  above  remarks  naturally  lead  up  to  the    consideration  of  the 


*  In  this  anterior  flap  will  he  the  renmining  fibres  of  the  deltoid,  the  pectoraJk  major,  ^ 
nnd  the  liirge  vessels  a  ml  uerves. 

t  For  the  rletails  ot  thin  metliod  see  "Amputation  at  the  Hip-jomt." 
I  In  fururCp  bv  the  use  of  a  simple  kmgittidiiial  iacisirja  with  a  111  iui mil  111  of  ititer- 
fereticc  with  the  deltoid,  aided  by  antiseptic  pn^cautioiis  from  the  first,  und  with  earlier 
ikiid  persevering  adoption  of  passive  movements,  the  above  statement  niay  have  to  be 
modified.  The  excellent  results  elaimetl  by  Prof.  Kochcr  for  hU  j>Oisterior  inciaioii  are 
alluded  to  at  p.  203. 
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amoimt  of  movement  which  is  gained  aj}er  the  operation  of  excision.  Tlie 
arm  cannot  usually  be  abducted  and  elevated  beyond  the  horizontal 
line  ;  too  often  it  lies  close  to  the  chest.  Even  if  the  deltoid  retained 
its  power  of  elevation,  it  could  not  often  exert  it»  as  in  most  operations, 
owing  to  the  amount  of  bone  removed,  the  fulcrum  of  the  head  of  the 
humerus  agiiinst  the  glenoid  cavity  has  gone.  Prof,  Linigmore  (Resec- 
lion  oftht'  Shoulder-joint  in  Militari/  Stirperif,  p.  12)  wntes  : — **  Tlie  loss 
of  the  elevating  action  of  the  deltoid  must  be  accepted,  like  the  loss  of 
the  rotating  power  from  the  division  of  the  muscular  insertions  into  the 
two  tubercles,  as  a  necessary  consequence  of  resection  of  the  head  of 
the  humerus.  But  the  holding  or  supporting  power  of  this  muscle 
exerted  upon  the  wliole  upper  extremity  owing  to  its  position,  its 
extensive  origin,  and  the  manner  in  which  it  embraces  and  protects 
the  mutilated  parts,  as  well  as  its  faculty  of  assisting  in  carrying  the 
arm  backwards  and  forwards,  are  all  functions  which  may  still  remain, 
and  serve  to  point  to  the  great  importance  of  preserving  its  integrity 
as  fully  as  possible.  The  wasting  of  the  internal  fibres  (footnote,  p.  20l), 
however,  seems  a  necessary  result  of  resection  by  the  single  incision, 
btit  it  hrts  this  compensating  feature,  that  it  is  a  less  serious  loss  to  the 
patient  than  an  atrophied  condition  of  the  outer  and  posterior  fibres 
wouhl  be,  because  the  upper  clavicular  fibres  of  the  great  pectoral  can 
take  the  place  of  the  inner  deltoid  fibres  to  a  considerable  extent  in 
sujiporting  the  shoulder  and  drawing  it  forwards  to  the  chest.*' 

Sir  J.  E.  Ericlisen  {Surtieri/,  vol.  ii.  p.  251)  spoke  thus  of  the  four 
chief  movements  of  the  shoulder-joint — viz,,  **  (i)  abdnction  and  eleva- 
tion, (2)  adduction,  (3)  and  (4)  movements  in  the  antero-posterior 
direction — these  are  requisite  in  all  ordinary  trades  for  the  guidance  of 
tlie  hand  in  most  of  the  common  occupations  of  life.  The  movements 
of  elevation  are  seldom  required  save  by  those  who  follow^  climbing 
occupations,  as  sailors,  masons,  &c.  Now,  the  mode  of  performing  the 
operation,  as  well  as  the  operation  itself,  will  materially  influence  these 
ditferent  movements.  Thus,  if  the  deltoid  be  cut  completely  across,  the 
power  of  abduction  of  the  arm  and  of  its  elevation  will  be  permanently 
lost.  If  its  fibres  be  merely  split  by  a  longitudinal  incision,  they  may 
be  regained  in  great  part.  All  those  movements  of  rotation,  &c.,  whicli 
are  dependent  on  the  action  of  the  muscles  that  are  inserted  into  the 
tubercles  of  the  humerus  will  be  jiermanently  lost;  for,  in  all  cases 
of  caries  of  the  head  of  the  humerus  requiring  excision,  the  surgeon 
will  find  it  necessary  to  saw  through  the  bone  below  the  tuberosities — 
in  its  surgical,  and  not  its  anatomical,  neck.*  Hence  the  connections  of 
the  supra-spiuatus  and  infra- spin atus,  the  teres  minor,  mu\  subscapu- 
laris  will  all  be  separated,  antl  tlieir  action  on  the  bone  aflerwards  lost. 
But  those  muscles  which  add  net,  and  which  give  the  antero-posterior 
movements — viz,,  the  coraco-brachialis,  the  biceps,  the  pectoralis 
major,  hitissiinus  dorsi,  and  teres  major— will  all  be  preserved  in  their 
integrity  ;  and  hence  it  is  that  the  arm,  after  this  excision,  is  capable 
of  guiding  the  hand  in  so  great  a  variety  of  useful  under-handed 
movements.'' 


4 
4 


•  With  all  projier  dcfereace  to  the  opinion  of  Sir  J.  E.  Erichaen,  this  opinion  appears 
to  be  too  definite  aod  inelastic*  I  would  refer  the  reader  to  the  remarks  below  on  the  site 
of  eection  of  the  booCi  and  od  snbpcriofitcal  resection  (t^ip.  ao4t  208). 
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Indicatione. 

i»  Different  forms  of  arthritis  disorganising  the  joint,  resisting 
careful  treatment,  in  subjects  whose  age,  general  condition,  &c.,  are 
satisfactory— viz.  : 

(a)  Tubercular  disease,  resisting  other  treatment  and  going  on  to 
caries*  As  in  all  excisions  the  stage  of  advanced  caseation,  sinuses, 
and  mixed  infection  should  be  ante- dated.  Another  reason  for  early 
excision  here  is  given  by  Messi*s.  Watson  Cheyne,  C*B*,  and  Burghard 
{Man,  of  Surg.  Tr^at,,  pt.  iv.  p.  252);  *' Shoulder- joint  disease  is  very 
frequently  associated  with  or  followed  by  disease  of  the  lungs;  the 
exact  connection  of  the  two  is  difficult  to  understand,  but  it  is  cer- 
tainly a  chnical  fact  that  a  large  number  of  patients  suffering  from 
this  affection  suffer  also  from  phthisis,  and,  in  a  very  considerable 
proportion,  the  latter  affection  only  occurs  after  the  joint  disease 
has  lasted  for  some  time/'  (j9)  Disorganisation  of  the  joint  after 
rheumatic  fever,  gonorrhoeal  arthritis,  wrenches,  &c.,  resulting  in 
crippling  ankylusis,  in  a  young  subject.  (y)  Osteitis  going  on  to 
suppuration,  caries,  &c.  (^)  Epiphysitis,  suppurating  or  acute  ne- 
crosis, where  the  discharge,  necrosis,  suppurating  arthritis,  t^c,  are 
exhausting  the  patient,  and  the  outlook  as  to  natural  cure  is  not  good, 
(f)  Disease  of  the  deltoid  bursa,  ulcerating  into  the  joint  and  setting 
up  destructive  artliritis. 

ii.  Gunshot  injuries,  where  the  large  vessels  and  nerves  have  escaped, 
where  fragments  of  shell,  bullets,  &c,,  are  lodged  in  the  head  of  the 
bone,  especial!}'  if  the  shaft  of  the  bone  is  not  much  damaged  (p,  211). 

iii.  Compound  dislocation  and  compound  fracture  with  much  damage 
to  the  capsule  and  cartilage  of  the  head  of  the  bone,  the  large  vessels 
and  nerves  being  intact, 

iv.  Some  cases  of  ankylosis — e,g,,  after  acute  rheumatism  or  tran- 
matic  arthritis  and  suppuration.  Here  the  question  of  operative 
interference  will  mainly  turn  on  how  far  the  additiunal  movements 
of  the  scapula  and  humerus  together  have  made  up  for  the  ankylosis, 
and  the  degree  of  atrophy  of  the  muscles. 

Dr.  E-  Soucli<m,  of  New  Orleans,  to  whose  masterly  article  on 
operative  interference  in  Irreducible  Dislocations  of  tlie  Shoulder-joint 
I  refer  at  p.  195,  has  dealt  with  the  treatment  of  ankylosis  of  this 
joint  as  helpfully  in  another  article  {Trans.  Amer,  Surg.  Assoc^  l8g6, 
p.  409),  He  considers  tliat  operation  is  only  justifiable  in  recent  cases 
in  full-grown  subjects  or  in  patients  of  sufficient  age  to  ensure  that  the 
removal  of  the  head  of  the  humerus  will  not  be  followed  by  too  gr^at 
shortening.  It  is  especially  indicated  in  ankylosis  following  arthritis 
with  a  rapid  course  (dry,  acute  arthritis)  observed  sometimes  in  subjects 
affected  with  acute  rheumatism,  and  especially  blennorrhagic  arthritis; 
also  in  cases  consecutive  to  suppuniting  traumatic  arthritis.  In  tliese 
cases  the  ankylosis  occurs  before  the  atroph}*  of  the  muscles.  The 
cases  of  ankvLisis  which  should  not  be  operated  on  are™(i)  those 
with  a  fairly  useful  limb  as  it  stands,  unless  there  is  positive  assurance 
of  improving  the  movements,  especially  those  that  are  particuhirly 
needed  for  the  patient's  work ;  (2}  where  atrophy  of  the  muscles  is 
present.  The  application  of  electricity  and  massage  may  be  required 
for  some  time  before  it  is  decided  that  the  operation  will  be  use- 
less*     Operation  is  contraindicated  especially  when  the  muscles  are 
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irretrievably  degenerated,  as  is  the  case  in  a  great  number  of  old 
ankjlases,  and  particularly  those  following  long  articular  suppuration. 
V,  Some  cases  of  unreduced  dislocation  of  the  head  of  the  humerus. 
Mr*  Holmes  (Sifst.  of  Suj^g.t  vol,  iii.  p,  738)  wrote  long  ago: — **  I  have 
often  thought  that,  in  cases  of  irreducible  dislocation  attended  with  much 
pain,  the  removal  of  the  head  of  the  bone  might  be  justifinble,  but  have 
not  met  with  any  case  in  which  the  operatii>n  has  been  performed/'* 
Lord  Lister  (Edin,  AlecL  Journ.^  March^  1873)  excised  the  head  of  the 
humerus  after  securing  a  rupture  of  the  axillary  artery,  f  this  vessel 
having  given  way  in  an  attenrpt  to  reduce  a  dislocation  of  eight  weeks' 
standing.  The  patient,  aged  58,  sank  three  hours  later.  Considering 
the  frequency  with  which  this  accident  has  taken  place  in  attempting  to 
reduce  old  dislocations  of  the  shoulder^  it  would  be  wiser,  in  these  days 
of  modern  surgery,  to  attempt  to  improve  the  condition  of  things  by 
excising  the  displacerl  head.  Mr,  Sheild  brought  before  the  Medico* 
Chirurgical  Society  {TrariM,,  voL  Ixxi.,  i888»  p.  173)  a  man,  aged  45, 
on  whom  he  had  performed  excision  for  a  neglected  sub-coracoid 
dislocation  of  twelve  weeks'  standing. 

Owing  to  pressure  on  the  median  and  ulnar  nerves^  the  hand  was  ahnoet  uselesa. 
Moderate  attempts  at  reduction  having  faileii,  the  heat!  wa»  removed  through  the 
anatomical  neck,  thii  Bite  being  chosen  in  order  to  disturb  the  parta  aa  little  as  need  be. 
The  end  of  the  bone  was  made  as  like  the  real  bead  a»  [>oB9ible  bj  careful  rounding. 
Twelye  weekd  afterwards  the  patient  was  able  to  resume  work  as  a  waiter.  The  more- 
tnents  of  the  shoulder  were  satisf actor j,  and  the  hand  gradually  regained  strength. 

Lord  Lister  publisbed   {Brit,  Mvd.  Jour.,  iSqo,  vol.  i,  p.  i)  two 

similar  cases  treated  by  operation,  but  somewhat  diflerenti3^ 

They  were  both  instanecs  of  bilateral  aub-eoraooid  dialocation,  due  fn  the  one  caae  lo 
a  fall  from  a  tree,  in  the  other  to  epilepsy.  The  patients,  aged  47  and  23,  were  each 
pitiably  helplesf^.  lu  ihreeof  the  jointft,  the  usual  Incision  having  been  made  between  the 
deltoid  and  pectorali^,  the  subscapulfiria  tendon  was  dividcii,  and  the  soft  parts  dctache^i 
from  the  head  of  the  Ixjue  and  the  inner  side  of  its  neck.  Tiiis  was  done  to  <*nsurc  the 
vessela  l>eing  entirely  svfc  free  from  the  head  of  the  bone.  The  pulleys  were  next  nsedi 
and,  the  head  not  returning^  it  was  ptotrudefl  out  of  the  wound,  and  the  insertions  of  the 

•  While  this  operation  is  one  of  recent  date  in  En gf land,  cre<lit  should  be  given  to 
those  surgeons  who  have  praclised  it,  yean*  ago,  elsewhere.  Casea  will  be  found  reoorded 
by  Post,  of  New  York,  in  i86r  ;  by  Warren,  of  Baltimoi-e.  in  1869.  In  Qermany, 
Langenbcck,  Volkmann,  Cramer,  Kustcr,  Kronlein,  and  others  operated  for  recurrent 
dislocation  and  old  dislocation  of  the  humerus.  M.  h6on  Trijuer  publishe*!  a  Buccesaful 
ca*e  of  resection  of  the  head  of  the  humerus,  which,  fractured  as  well  as  dislocated^  was 
pressing  on  the  brachial  artery  antl  threatening  gangrene.  A  full  bibliography  is 
appended  to  Dr.  Soiichon'a  article,  the  best  on  this  subject  {rid^  iftfra,  p.  195I 

t  The  condition  of  tiie  parts  found  here  is  most  noteworthy.  A  broatl  and  strong 
fibroo88eous  band,  connecting  the  humerus  with  the  coraeoid  process,  lay  over  the  head 
of  the  Ijone,  and  at  the  same  time  was  intimately  connected  throughout  by  condensed 
tissue  with  the  sheath  of  the  axillary  artery,  which  lay  over  it.  Hiilh  the  vessel,  instead 
of  being  aurroundeil  by  loose  and  yielding  structures,  was  attached  by  a  tibro-osseous 
band  to  the  coraeoid  prooess  on  the  one  hand,  and  the  neck  of  the  hiimenis  on  the  other  ; 
and  when  these  were  separated  from  one  another  by  the  attennits  at  reduction,  the 
artery  as  well  as  the  band  was  subjected  to  violent  traction*  Accordingly,  the  band, 
strong  as  it  wilh,  w.is  found  to  have  been  torn  right  across,  and  the  rent  in  it  was  exactly 
oppORit42  to  the  rupture  in  the  artery.  Atheroma  in  the  vessel  served  to  explain  still 
farther  the  disaster. 
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external  rotators  cut  through,  after  wMch  the  ptillej'a  were  uied  BUcceBsfnlly.  In  the  cane 
of  the  fourth  joint  the  articular  portion  of  the  head  waa  removed  piecemeal  with  a  chisei 
without  interfermg  with  the  tuberoaities  or  the  external  rotators.  This  allowed  the  head 
to  drop  rend ily  into  the  glenoid  cavity.  The  result  of  these  operationa  was  a  "grand 
Bucceas,"  but  the  operator  thought  that  excision  gave  a  result  inferior  to  the  other. 

In  Lard  Lister's  words  {loc.  supra  cit,  p.  3) : — 

"  The  attachmentfl  of  all  the  rotators  to  the  tuberosities  were  divicied,  and  yet  you  bow 
that  they  have  coiupletely  re-formed  ;  rotation  is  perfect,  both  external  and  internal.  And 
in  the  other  patient,  though  the  dislocation  hati  been  of  so  much  longer  standing  (seven 
months),  the  use  of  the  previously  wnated  rotators  had  been  completely  restored.  I  would 
advise  that  when  the  surgeon  feek  in  doubt  as  to  whether  it' is  prudent  to  make  attempts 
at  reduction,  or  when  such  attempts  do  not  saeceed,  he  should,  in  the  first  place,  cut  down 
upon  the  bone  by  the  usual  incision  from  the  coracoid  process  downwards  and  a  little 
ontwards,  and  then^  with  a  curved  periosteum^detacher,  freely  separate  the  »of t  parts  from 
the  inner  side  of  the  upper  end  of  the  humerus.  You  will  then  be  sure  that  no  tiamage 
will  be  done  to  the  axillary  vessclu  in  any  manipulations  which  jou  may  make.  In  many 
cases  you  will  doubtless  succeed  by  these  means ;  but  if  this  fails,  then  these  instances 
show  that  you  may  procee<!  to  turn  out  the  head  of  the  bone,  detaching  the  insertion  of 
the  rotator  muscles^  and  after  redaction  you  will  have  a  thorooghly  useful  limb.  Should 
even  this  procetiure  fail,  removal  of  the  head  of  the  bone  is  easily  open  to  us,  with  the 
promise  of  a  good  though  inferior  result/' 

It  la  noteworthy  that  in  the  case  of  raluction  without  excision  there  was  a  remarkable 
tendency  to  the  formation  of  adhesions,  and  the  recovery  of  movement  was  extremely 
glow.  In  another,  the  maint^iuance  of  passive  movement  kept  up  a  serous  oossing  and 
delayetl  the  healing  of  the  wound.  In  the  only  case  in  which  the  date  is  given  at  which 
passive  moveraeuts  were  begun,  this  is  stated  to  have  been  the  thirteenth  day.  Anaesthetics 
were  required  twice,  and  the  recovery  of  power  was  extremely  slow.  Massage  and 
galvanism  aided  gieatly  in  the  improvement.  Strict  antiseptic  precautions  are  needful 
throughout^  as,  if  inflammation  sets  in^  ankyloais  is  almost  certain. 


Mr.  Pearce  Gould  and  Mr.  Watson  Che^^ne,  C.B. 
cases  at  the  Medical  Society  (Lancet ^  1892,  p.  474). 


showed  similar 


Reduction  was  in  each  case  e£Fected  after  division  of  the  muscles.  In  one  case  the 
range  of  movement  was  somewhat  defective,  and  there  was  a  tendency  for  the  head  of  the 
humerus  to  slip  forward.  But  here  four  months  had  elapsed  between  the  dislocation  and 
the  reduction  :  it  wtrn  needful  in  thi^  case  to  clear  out  the  glenoid  cavity^  and  the  patient 
&iled  to  attend  subsequently. 

Mr.  Thorbum  {Med.  Ckrim.,  vol.  xiv,  p.  8)  excised  the  head  of  the  humerus  through  the 

^turgical  neck,  in  a  case  diagnosed  as  subclavicular  dislocation  and  fracture  with  irregular 
formation  of  callus.  He  points  out  that  division  of  teufions  would  here  have  been 
insuflBcient.as  such  a  deformed  head,  if  even  thus  reduced,  would  not  have  fitted  into  the 

,  glenoid  cavity. 

Mr.  F.  C.  Wallis  published  {Clin.  Soe.  TVt,^  vol.  xzxi,  p.  2gi)t  a  case  in  which  an 
instructive  condition  wa.s  found  at  the  operation.  The  patient  had  had  a  dislocation  of 
the  right  shoulder  redticed  three  weeks  after  the  accident.  The  joint  was  ankylosed.  The 
muscles  of  the  arm  were  wasted  and  paral3'fted,  the  movements  of  the  elbow  and  wrist- 
Joints  very  limited  and  the  fingers  quite  stiff.  The  limb  was  the  seat  of  neuralgic  pains. 
When  the  head  of  the  humerus  was  excised^  the  cords  of  the  brachial  plexus  were  adherent 
to  the  inner  aitle  of  the  boncT  and  required  detachment.     Maasaj^e  was  begun  early.      The 

,  patient  lost  all  her  pain,  regained  ^^ood  movements  of  the  shoulder-jtjint,  and  could  again 
dress  and  feed  hei-self.     The  tingerd*  remaining  stiff,  still  required  her  attention. 

The  most  complete  and  helpful  contribotion  on  this  subject  is  a 
paper  by  l>i\  E,  Sauclion,  of  New  Orleans,  "  Operative  Treatment  of 
Irreducible  Dislocations  of  the  Shoulder-joint,  Recent  or  Old,  Simple 
or  C o m p  1  ic a te d  * '  ( Tra ns .  A  me r,  Surg «  A ssoc . ,  1 897 ,  p .  3 1 1 ) .     Th  i s  i a 
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a  most  elaborate  and  helpful  study,  based  on  154  cases  of  operation, 

and  abounds  with  those  details  which  are  so  valuable  to  surgeons  who 
may  have  to  deal  with  these  occtisioiml  but  most  difficult  cases.  The 
following  are  the  chief  conclusions  of  Dr.  Souchon :— **  The  anterior 
incision  is  the  route*  Reduction  is  the  more  desirable  operation, 
because  it  preserves  the  liead  and  all  the  movements  depending 
therefroui.  Reduction  should  be  done  only  in  cases  where  the  head 
and  glenoid  cavity  are  in  good  condition  ;  w*hcn  no  extensive  dissectiouB 
have  to  be  made ;  when  it  is  easily  effected  without  any  great  effort; 
when  the  head  does  not  need  to  be  trimmed,  or  the  cup  to  be  too 
deeply  scooped  or  enlarged  ;  when  the  head  readily  remains  in  place^ 
but  not  too  tightly.  All  this  regardless  of  the  time  or  standing  of  the 
dislocation.  It  should,  however,  always  be  attempted  conseientiouslv, 
because  many  have  resected,  perhaps,  when  the  dislocation  could  have 
been  reduced.'*  Disregard  of  these  rules  may  result  in  necrosis  of  the 
head,  in  recurrence  of  the  dislocation,  or  in  ankylosis,  with  their 
inevitable  consequences.  Resection  should  be  practised  in  all  other 
cases.  When  in  douht^  it  is  preferable  to  resect.  How  much  U>  resect 
— i.e,,  when  to  saw^  through  tlie  anatonncal  neck  or  obliquely  and 
downward  outside  the  tuberosity,  or  horizontally  on  a  level  with  the 
lower  margin  of  the  head — must  be  determined  in  each  case  ;  it  is 
better  to  remove  too  much  than  too  little.  Of  course,  all  efforts  sltould 
he  made  to  secure  aseptic  results.  A  most  important  point  is  to  get 
primary  union/* 

Amongst  the  difflcultieB  of  reduction,  the  following  instances  are 
given  : — ^The  capsule  may  he  replaced  by  a  thick  fibrous  mass,  the  head 
having  thus  lost  its  **  right  of  domicile."  Adliesions  of  the  capsule  to 
the  glenoid  cavity.  Sucli  complt^te  healing  of  the  rent  in  the  capsule 
as  to  prevent  reduction.  Strong  adhesions  between  the  new  cavity  and 
the  neck  or  head  of  the  humerus.  Such  bands  may  be  adherent  to  the 
vessels  and  nerves,  p.  194*  Sclerosis  of  the  muscles,  retidering  their 
section  necessary.  Alteration  in  the  shape  of  the  head  of  the  humerus. 
Usually  several  of  the  above  causes  combine  to  interfere  with  reduction 
or  resection. 

Dr*  Souchon*s  elaborate  article  shows  that  amongst  the  diffiei(l(ir8  and 
compHrations  tvhkh  may  be  expected  during  the  operation  the  chief  are : 
— A  very  thickened  capsule  or  much  fibrous  tissue  about  the  head  of 
the  humerus,  necessitating  a  tedious  dissection,  willi  persistent  oozing. 
The  head  may  lie  very  deep,  and  be  adherent  to  the  adjat^ent  parts, 
e,g*,  the  ribs,  and  the  deeper  the  position  the  greater  the  risk  of  serious 
hflBmorrhage.  When  thus  firmly  fixed  tlie  head  may  he  prised  into  its 
natural  position  by  elevators,  scoops,  or  blunt  scissors,  and  this  failing, 


*  In  young  subject*  reduction  should  alwrtya  be  preferred  to  resection^  and  if  the  latter 
is  employed^  the  epiphysial  cnrtilnge  should  not  be  injnred,  if  ]X)esible,  At  p,  349  of 
Dr.  Souchon'e  paper  a  case  (reported  by  I.  Wolff,  Br^rl.  kUn.  Woch.^  18S6,  SS.  897*903)  of 
downward  dislocation  is  jecordeH.  due  to  a  severe  accident.  There  was  imralysiB  of  the 
mu&cleSf  B<>  that  a  finger  could  be  pusheii  between  the  head  and  the  acromion.  A  thin 
layer  of  cartilage  haTing  been  chiselled  off  the  humerus  and  glenoid  cavity,  the  two  were 
wire<l  together.  Four  months  later  the  improvement  wa3  marked.  Dr.  Souchon  also 
refers  to  three  cases  of  dislocation  occurring  in  rery  early  life,  and  perhaps  due  to  injury 
at  birth,  treated  by  rejseetion. 
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diviBioTi  of  the  bone  nay  be  needful,  the  head  being  tlien  lifted  out  by 
the  above*mentioned  instruments  or  loosened  with  Hon  •forceps.  In 
other  cases  it  may  he  wiser  to  remove  it  piecemeal.  The  glenoid  cavity 
may  be  so  tilled  up  as  to  "lieed  refashioning.*  The  packet  of  vessels 
and  nerves  may  lie  across  the  head  of  the  bone.  In  the  manipnlatiuns 
needful  to  get  the  head  into  place,  the  neck  of  the  humerus  may  give 
way. 

As  results  of  the  operation,  hiemorrbage,  gangrene,  necrosis  and  a 
sinus,  and  exfoliation  of  cartilage  liave  occurred.  The  death-rate  is 
given  as  lo  per  cent,  in  reductions  and  12  per  cent,  in  resections ;  and 
while,  no  doubt,  this  will  be  diminished  with  the  advantages  of  modern 
surgery,  those  who  study  carefully  the  difficulties  which  may  beset 
this  operation,  especially  in  long-standing  cases,  will  always  look 
upon  it  as  by  no  means  a  light  one. 

It  remains  to  consider  very  briefly  the  question  of  surgical  inter- 
ference in  that   rare  combination   of   accidents,  viz.,  fracture  0/  the 

Fio,  98. 


McBtiniej*g  traction-hook  for  the  teduction  of  fractUTed  and  dislocated  bones. 

Upper  part  oj  the  humerus  and  dislocation  of  the  head.  If  reduction  is 
found  impossible,  operative  interference  will  be  justifiable  in  a  healthy 
and  actively  employed  patient,  and  when  the  conditions  necessary  for 
complete  asepsis  are  present.  Reduction  of  the  dislocation  hy  such 
an  incision  as  that  given  at  pp.  199,  201,  and  suture  of  the  fracture, 
will  be  preferable  in  recent  cases  to  resection  of  the  fractured  head. 
If  union  fails  and  the  joint  is  useless,  resection  should  be  performed  at 
once.  And  the  same  step  should  be  taken  as  a  secondary  operation 
when  all  acute  symptoms  have  subsided  ami  it  is  clear  that  serious 
disability  and  pain  are  caused  by  the  dislocated  head.  To  meet 
the  difficulty  of  bringing  the  upper  fragment  into  position,  Dr.  C. 
Mc Barney,  of  New  York,  has  made  use  of  the  traction- hook  (Fig.  98) 
which  hears  his  name* 

The  case  waa  one  of  oblique  fracture  of  the  neck  of  the  humerus,  the  upper  fragment 

being  di»looati?fl  under  the  comcoid  process,  and  by  its  pmiill  mte  resisting  all  iilLeni|jts  at 

I  dialodgnient  and  replncement.     Dr*  McBumey,  two  weelo*  after  the  injury,  ex|»oaL"d  the 

fragment,  drilled  it,  and    readdy  rtducetl  it  with  bin  traction-hook*     A  pf*rf*vt   result 

£oUowe<l  (AtLR,  of  Svrg.^  ii*94T  v<i^-  »•  P-  399)- 


If  lK)th  the  glenoid  > 
the  two  are  Iheti  placed  in 


faishione<l  and  the  head  of  the  hutnerus  resectedf  ftnd 
iiikylosis  may  follow. 


igS 
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vu  Recurrent  dislocation  of  the  shoulder.  Dn  Burrell  and  Dr. 
Lovctt,  of  Boston,  have  contrihuted  a  paper  ou  this  subject,  with  six 
casefi,  two  of  which  were  operated  upon,  with  an  excellent  result 
in  each   case    (Trans,  Amcr*  Surg.  Assoc,  i&gj,  p.  293),     This   is 


Fig.  99. 


Coracoid  procesi. 


BnfNKmpakria 
nicle  oovcriQg 


Doltold. 


Oephalic  Tdn. 


Long  head  of 
btcepB. 


SdfBof  divided 
tendoti  of  in« 
flertJOD  of  pec- 
tor&lia  major. 

Tendon  of 


Field  of  operiLtion  In  babitual  dislocation  of  the  shoulder.    (Burrell.) 

occasionally  met  with  in  patients  who  have  not  given  the  joint  sufficient 
rest  at  first,  or  in  those  who  are  the  subjects  of  epilepsy. 

Atnongat  the  pathological  coDditions,  which  varj  widel)',  these  writers  conBider  the 
following  to  be  established  :  (i)  Laxity  of  thei!;ipsule  ;  (2)  Tearing  away  of  the  capsuk  from 
the  glenoid  cavity  ;  (3  and  4)  Partial  fracture  of  the  head  of  the  huuierns  or  the  glenoid 
caTity  ;  (5)  Teaiing  away  uf  muscular  insertions,  e.g.y  the  spinati,  or  rupture  of  the  biceps 
tendon  ;  (6)  Altered  shape  of  the  head  of  the  humerus,  f>robably  the  result  of  chronic 
inflammation.  The  following  are  the  chief  stej^s  of  the  operation  iiejfonned  by  Dr, 
Burrell  in  the  two  cases  referred  to  atere.  Where  a  trial  of  primary  fixation  for  a  few 
weekii,  combined  with  manage  of  the  mnscles,  follower!  by  careful  movements  of  the 
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joint,  fiula  after  ten  weeks,  partial  resection  and  soture  of  tbe  capsule  *  la  recommended^ 
nnleaa  any  abnonnaiities  be  found  whiL-h  require  reraoval  of  tlie  head  of  the  humeruj. 
A  free  incision  having  been  matle  in  the  pectoro-cleltoid  interval^  the  cephftlic  vein  drawn 
aside,  the  coraco-bnuibjalm  and  biceps  are  recognised  in  the  upper  and  tiie  pectoralin 
major  in  the  lower  part  of  the  wound.  Division  of  the  upper  three-quarters  of  tha 
insertion  of  the  latter  muscle  is  recommended  so  as  to  expose  thoroughly  the  bead  and 
neck  of  the  bone.  .The  long  tendon  of  the  biceps  will  be  sceu  and  felt  through  ita  sheatb. 
The  incision  should  be  carried  in  its  whole  depth  up  to  the  coraooid  process,  and  the 
tendons  of  thi  biceps  and  coraco-brachialis  cleared  up  to  thia  point.  By  rotating;  Ihe  bead 
outwanls  and  dropping  it  hackwardst  the  insertion  of  the  subscapularia  is  strelchefJ  over 
the  head  of  the  bone,  A  portion  of  this  insertion  should  be  divided,  Tbe  arm  is  next 
abducted,  raised  to  a  horizontal  position,  and  the  head  of  the  V>one  pressed  backwards  so 
aa  to  prevent  its  coming  up  under  the  c*>racoid  process,  which  it  tendf*  to  do  in  these  cases^f 
and  abjo  to  relax  the  front  of  the  capsule.  If  the  joint  appear  nnrmal  the  loose  part  of 
thia  ligament  is  then  graspud  with  yulsellum  forceps,  and  a  folrl  three-qoarters  of  an  inch 
in  length  and  three- eighths  of  au  inch  wide  excised.  The  gap  is  then  sutured,  rendering 
the  capsule  distinctly  tighter  and  shorter. 

Mr.  South  am  (/iri7.  J/<'</.  Jiwrw.,  vol.  ii.  1892,  p.  1193)  published  a  case  in  which  he 
bad  excised  the  shoQldiT* joint  for  a  freiioeutly  recurring  dislocation  in  a  woman,,  aged  45. 

Nothing  abnormal,  l>eyond  slight  grating,  could  be  delectL-d  on  exjiminatlou,  hut^  under 
ameathesia^  a  sub-coracoid  diHUniivlum  could  be  reivlily  produced,  and  as  readily  reduced. 
At  tbe  operation  a  smaU  part  of  the  anterior  rirti  of  the  glenoid  cavity  was  absent.  The 
bead  of  the  humerus  was  Sjiwn  through  tbe  auatomical  neck  ;  gentle  pnasive  moTementv 
were  begun  three  weeks  after  the  operation,  and,  twelve  months  later,  there  had  been  no 
recurrence  of  the  dislocjiijifn.  The  arm  was  then  very  useful,  with  good  movements^  tbe 
patient  being  able  to  perform  her  ordinary  household  duties. 

vii.  A  few  cases  of  growth  (e^g.^  exostosis,  chondroma,  mvxo- 
chondroina,  niyeluid  ^TuwtliSi  and  ossifying  sarcoma)  connected  with 
the  upper  extremity  of  the  humerus.  Whilst  the  priceless  vahie  of  the 
hand  fully  justifies  the  attempt  in  some  itistances,  such  cfises  must  be 
extremely  rare. 

Perhaps  it  is  owing  to  this  rarity  that  this  matter  has  received  so 
little  attention » 

The  best  reported  Enghsh  case  with  which  I  am  acquainted  is  one 
in  which  the  late  Sir  W.  Mitchell  Bunks  (Clinical  Notes  upon  Two 
Years'  Surffical  Work  in  the  Liverpool  liot/al  Infirmary,  p.  6) 
endeavoured  to  save  the  upper  extremity  of  a  patient  by  excising  the 
upper  end  of  the  humerus,  the  site  of  a  sarcomatous  growth  originally 
enchondromatous. 

*'  S.  D.  was  a  spare,  placid  tnan  of  36,  a  chapel- keeper.  So  far  back  as  tJie  summer  of 
1865  he  was  seized  with  a  violent  pain  near  the  right  shoulder,  and  after  that  came  a 
hflrilue!is  and  swelling  at  the  top  of  the  humerua,  which  very  slowly  increased.  As  it 
gave  him  no  great  inconvenience,  he  did  not  heod  it  much  for  many  ycara,  but  by  1878  it 
bad  grown  to  be  as  big  as  a  cocoa-nut^  so  that,  on  attempting  to  raise  tbe  armf  it  became 
locked  again.st  the  acromion,  limiting  movement,  while  pjiin  of  a  severe  character  set  in. 
In  June,  1878,  the  tumour  was  removetl  by  cutting  down  upon  it,  and  dissecting  off  tb« 
tissues  from  over  it.  As  it  grew  from  the  outer  surface  of  the  upper  third  of  the  humerus, 
this  was  effected  without  diibculty.  Then  w^ith  a  mallet  and  chisel  it  was  cut  cleanly 
away  from  the  bone,  and  the  surface  from  which  it  sprang  was  thoroughly  scrapeti— 
a  pretty  broad  surface,  by  the  way.  I  left  no  cartilaginous  remainat4hat  could  be  seen. 
The  patient  rapidly  recovered,  but  in  tbe  track  of  the  wound  a  sinua  or  two  persistently 


•  Tbe  credit  of  first  taking  tbia  step  it  due  to  Dr.  Gerster,  of  New  York, 
t  Two  details  in  the  op<irative  and  after-treatment  intended  to  meet  this  displace- 
ment are  given  at  pp.  204,  207. 
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remaltied,  Icjidiog  down  to  the  bone.  After  the  lapse  of  aboat  two  jeftra  it  1 
tluit  tbn  tumour  was  returning,  and  hj  the  «nmnier  of  iSSi^tbree  yearv  after  the  fiist 
operation — it  bad  attained  an  immenfle  size,  having  taken  a  fit  of  growing  during  the  Ia«t 
few  months.  It  clearlj  aixwe  from  the  lame  site  as  before,  but  now  it  filled  np  the  axiUa, 
and  bad  even  got  beneath  the  great  pectoral.  Pain  and  rapidity  of  growth  demanded  ita 
speedy  remoyal.  But  the  removal  of  a  whole  right  arm  at  the  shoulder- joint  seemed  miob 
a  dreadfuj  thing,  that  one  was  anxious  to  save  a  hand  and  forearm  by  carrying  away,  if 
poeaible,  Uia  tumour  and  upper  part  of  the  humerus,  even  although  the  upper  arm  might 
rematu  iiB^^lcgs.  The  patient  being  made  well  aware  that,  in  case  of  the  failure  of  this 
project,  there  was  nothing  left  but  amputation,  I  attempted  it.  The  incbions  neoesaaiy 
to  Iaj  bare  the  tumour  were  very  extensive,  the  chief  one  reaching  from  above  the 
acromion,  half-way  down  the  outer  side  of  the  upper  arm»  With  much  trouble,  and 
after  tbo  loss  of  a  great  deal  of  blcNxl,  the  outer  and  u{)per  surfacei  c^  the  growth  were 
ezpodc<l,  and  the  humerus  was  disarticulateiLl  from  the  scapula.  Then,  sawing  through 
the  humerus,  atiout  an  inch  below  the  deltoid  insertion,  I  attempted  to  dissect  away  the 
tumour  from  thd  brachial  veasela  and  nerves.  Here,  however,  most  serious  difficulty  was 
encountered,  from  their  intimate  incorporation  with  the  growth,  and  at  lasi,  after  a 
prolongetl  attempt,  I  was  reminded  by  my  oolleaguei  Mr.  Harrison,  that  the  |mtJent 
had  plainly  eudurcil  ns  much  as  he  could,  and  that  to  make  further  effort  might  only 
l^kd  to  colUpse  on  the  table.  I  was  relnctantly  comptUed  to  admit  this,  and  so  rapidly 
swept  the  limb  away  at  the  nhoulder.  So  profound  wae  the  shock,  that  a  short  time 
after  the  0|»eraticm  the  temperature  fell  to  95*,  and  remained  so  far  many  hours.  The 
operation  was  conducted  antiaepticatly,  and  Ihe  patient,  in  spite  of  the  loss  of  blood, 
made  such  a  rapid  recovery  that  00  the  twenty-thiitl  day  he  left  the  infirmary  quite 
well,  and  remains  so  now,  two  years  after  the  amputation.  If  the  great  v^eiaeb  and 
nerves  had  not  been  so  seriously  enveloped  by  the  growth,  the  limb  would  have  been 
saved,  although  with  the  loas  of  the  upper  half  of  the  humerufi.  But  even  a  forearm  ia 
better  than  no  arm  at  all.  The  case  also  shows  thai  chiselling  off  cartilaginous  tumours 
is  not  by  any  means  a  certain  removal*  The  surface  that  was  left  upon  the  homcrttSf 
after  the  first  removal  of  the  tumour,  looked  perfectly  healthy  to  the  naked  eye,  but 
there  must  have  been  cartilage  cells  deep  down  in  the  tissue  of  the  bone.'* 

Mr.    Southaiii  {Med.   Chron,,  Jan,    1887^  p.    291)  has  recorded  a 

successful  case  of  resection  of  the  upper  end  of  the  right  humerus  for 
an  endosteal  {mixed- cell)  sarcoma : 

A  large  deltoid  flap  was  made,  and  the  head  and  4  inches  of  the  shaft  of  the  humerus 
removed.  Six  months  later,  the  patient,  aged  30,  could  raise  her  hand  to  the  month,  and 
employ  her  arm  for  houm^hold  work  and  in  using  a  emaU  sewing  machine.  Though,  with 
the  arm  hanging  by  the  side,  there  was  an  interval  of  about  4  inches  between  the  acromion 
and  upper  end  of  the  hnnieriifi,  the  distance  tiould  l>e  cunbiderably  diujinishai  by  the  action 
of  the  biceps  and  triceps,  and  coi-aco-brachialis.  A  good  illustration  accompanies  this 
instructive  case. 

M.  Oilier  (ioc»  supra  cit.,  L  iu  p,  57)  mentions  a  most  interesting 

case  in  which,  by  early  intervention,  resection  of  the  upper  half  of  the 
humerus  for  a  sarcoma,  central  and  subperiosteal,  saved  hoth  tlie  life 
and  ttie  limb  of  a  child,  6|  years  old,  'llie  growth  dated  to  a  fall  u|>on 
the  shouhler,  and  made  its  first  appearance  as  a  filbert- like  swelling 
close  to  the  insertion  of  the  deltoid.  As  the  swelling  inci^eased  slowly 
and  resisted  treatment,  it  was  explored  by  M.  Hetirtaux.  The  sarcoma* 
tons  nature  of  the  swelling  having  been  made  clear,  the  upper  half  of 

•  The  late  Sir  William,  who  always  wrote  inetroctively.as  well  as  with  unusual  vigour 
and  terseness,  would  have  l>een  the  first  to  admit  that  the  case  alao  teachefi  the  imjiortanoe 
of  eecuriDg  complete  primary  union.  The  persistent  sinus  probably  conduce*!  towards 
the  enchomlixjiua  becoming  Siircomatoujj, 


! 
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tlie  InimeniR  was  removed,  this  step  being  thought  safer,  though  the 
joint  itself  wiiB  not  involved.  No  enhirged  glands  coald  be  felt  in  the 
axilla.  Three  years  later  the  condition,  locally  and  fjenerully,  was 
excellent.  There  was  no  reproduction  of  the  i>art  removed.  The 
resected  end  terminated  in  a  snuill  osteophytic  prolongation  joined  to 
the  scapula  by  a  lihroua  hand.  The  humerus  was  thus  unable  to  find 
any  steadying  point  so  essential  for  its  movements.  The  limb  was 
therefore  a  flail,  but  a  very  useful  one,  thanks  to  the  mobility  of  the 
elbow  and  fingers,  and  to  a  supporting  apparatus. 

Mr.  J*  Hutchinson  has  recorded  [Path.  Soc,  Trans, ^  vol.  viii.  p.  346) 
a  case  of  resection  of  tlie  upper  part  of  the  humerus  for  a  large  myeloid 
growth.     The  following  is  a  summary  of  the  case : 

Supp<^aed  fracture  of  the  neck  of  the  humerus  in  a  woman,  a^ed  27.  Permanent  loss  of 
movement  unci  gradual  enlargement  above  tbe  spot.  AmpuUtion  at  the  shoulder-joint 
adviKed  fourteen  months  aft€r  the  accident,  on  account  of  a  large  tumour  which  had 
form ed^ref used  by  the  patient.  Arrest  of  the  growth  for  four  years.  Subsequent  rapid 
growth,  and  cnlargeraent  of  the  gland*.  Kesection  of  the  upi>er  third  of  the  humerus,  and 
removal  of  the  diaeaseti  gknds.  Recovery,  with  a  useftd  arm*  but  rapid  repro<tuciion  of 
the  disease.  Death,  five  mouths  aft^^r  the  operation,  from  an  enormoua  miisB)  with 
eloughing  and  bleeding.  Secondary  growths  connected  with  the  bone,  axiUa^  cervical 
gland^f  and  lung. 

Methods* 

i*   By  an  Hnterior  straight  incision  (Figs.  99,  100,  102  and  103). 
ii.  By  a  posterior  incision,  straight  or  curved* 
iii.  By  a  deltoi<l  flap, 

The  lirftt  two  only  will  be  referred  to  at  any  length  here*  The  third 
interferes  so  seriiiusly  with  the  after-power  of  the  deltoid  tlmt  the 
indications  for  its  use  nnmi  he  of  the  rarest. 

i.  By  Anterior  Incision.— I'he  patient  being  rolled  a  little  over, 
and  the  humerns  abducted  from  the  trunk  to  an  angle  of  60°  or  80°, 
according  to  the  mt^bility  of  the  joiut^  the  surgeon,  standing  at  the 
shoulder  facing  the  body,  with  an  assistant  opposite  to  hiru,  and  another 
seated  to  uianipulute  the  limb,  makes  an  incision,  3|  inches  long, 
connucncing  at  tlie  base  of  the  coracoicl  process,  and  on  a  level  witli  it, 
through  8kiu  and  fascite  ;  the  interval  between  the  deltoid  and  great 
pectoral*  is  then  looked  for,  and  opened  up  for  the  same  length, 
retractors  inserted,  and,  if  the  arm  has  been  rotated  outwards,  the 


•  The  advantage  of  an  anterior  incision  starting  from  just  outaide  tbe  coracoid  instead 
of  from  the  acromion  h*  that  the  de^p  incision  is  made  either  in  the  inter-musctilar  apace 
or  through  the  anterior  fibres  of  the  deltoid.  In  the  latter  can;  all  the  jiosterior  and  outer 
part  of  the  deltoid  (so  powerful  in  abduction)  is  left  intact^  together  wilh  the  circumflex 
teweU  and  nerve,  with  the  exception  of  the  terminal  fihiuients  golnif  to  the  anterior  part 
of  the  muscle,  which  alone  i»  interfered  with.  M*  Oilier  {lot\  Htijrra  eit.}  prefers  tbe 
incision  through  the  anterior  part  of  the  deltoid^  as  owln^  to  the  varyiuj^  width  of  this 
tuuficle  the  above  intcr-siiacc  does  not  always  correspond  to  the  ooracoid  process,  and 
because  the  cephalic  vein  lies  between  the  muscles.  Where  the  aoft  parta  are  much 
swollen  and  where  the  arm  cannot  bealKlucted  so  as  to  bring^  the  deltoid  into  relief,  the 
operator  must  take  as  hin  landumrliji  ihe  position  of  the  coracoid  process  and  the  junction 
of  the  upper  and  midcJle  third  of  the  shaft  of  the  humemd^  and  make  his  incisions 
carefullj.  If  the  inci><ion  in  the  muscular  interspace  does  not  Bufficicnfly  expose  the 
joint,  a  Bap  of  deltoid  maj  be  turnetl  outwards  from  its  Insertioiij  as  in  Fig.  Bl^  if  vigorous 
retrnction  of  this  muscle  does  not  suffice. 
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bicipitiil  groove  will  usuiilly  be  seen  lying  at  the  bottom  of  the  wound,^ 
The  condition  of  this  important  tendon  will  vary  inui*!i :  (i)'it  may  be 
normal ;  (2)  it  may  be  surrounded  witli  tubercnlar  nmlerial;  (5)  it  may 
be  frayed  and  adherent  to  the  bone  ;  (4)  it  may  be  ulcerated  i>r  absent. 
The  bieijiilal  tendon  having  been  ideutitied,  the  capsule  is  opened 
by  a  free  ineisiou,  the  head  examined  with  the  finj^er,  and  the  incision 
in  the  capsule  next  carried  downwards  along  the  bone  just  outside  the 
bicipital  ^(roove  to  the  level  at  which  it  is  proposed  to  saw  the  bone. 
With  a  sharp-pointed,  curved,  periosteal  elevator  (F\^,  66)  the  three 
muscles  attached  to  the  gruater  tul>erosity  are  now  carefully  detached 
fnun  it.  I'he  assistant  in  charge  of  the  limb  by  streiuious  rotation 
inwards  brings  each  part  of  the  tuberosity  in  contact  with  the  elevator. 
The  operator  next  turns  his  attention  to  the  lesser  tuberosity,  the 
limb  being  now  rotated  outwards,  and  separates  the  attHchn»ent  of 
the  suhscapularis.  The  left  tliumb,  aided  by  retractors,  protects 
the  soft  parts.  The  biceps  teuilon  and  its  sheath,  if  bealtby,  are 
detached  bodily  witli  the  soft  parts  and  the  periosteum  on  the  inner 
aspect  of  the  incision.  If  diseased  the  sheath  must  be  opened,  and  tlie 
tubercohius  ninterial  removed  with  curved  scissors  or  a  curette  while  the 
tendon  is  carefully  held  aside  with  a  blunt  hook  or  aneurysm-needle. 
In  detaching  the  tendons,  and  also,  later  on,  in  sawing  the  bone,  if  this 
be  done  in  situ^  care  must  be  taken,  by  keeping  tlie  arm  somewhat 
separated  from  the  body,  and  the  elbow  a  little  raised,  to  relax  all  the 
parts  of  the  capsule.  Unless  this  be  done,  the  edges  of  the  wound  in 
the  capsule  are  stretched  tight,  the  finger  is  nipped,  and  there  is  no 
room  for  working  with  a  saw,  knife,  or  elevator. 

The  bone  may  be  divided  in  two  ways  :^(i)  In  sttn  (Fig.  100).  A 
blunt  dissector  is  passed  under  the  bone  from  within  outwards,  so  as  to 
protect  the  soft  parts ;  the  bone  is  completely  sawn  through  with  a 
narrow- hladed  or  a  Gigli's  saw  (Fig.  130,  p.  361),  seized  with  lion- 
forceps,  and  twisted  uut,  the  levering  movements  of  an  elevator,  or  a 
few  touches  of  the  knife,  aiding  tiiis.  The  actual  bone  section  (p.  204) 
should  be  made  ^o  as  to  remove  the  worst  of  the  disease  ;  usually  it 
will  pass  through  the  tuberosities,  any  remaining  mischief — e.f^,  in  the 
tuberosities — being  thoroughly  dealt  with  by  the  gouge,  {2)  The  head 
is  first  thrust  out  of  the  wound  by  an  assistant,  who  pushes  the  elbow 
upwards  and  backwards  and  holds  the  humerus  alumst  vertical,  and 
then  sawn  off.  This  method  is  certainly  the  easier,  but  disturbs  the 
soft  parts  more.  The  former  is  perfectly  safe,  and  inflicts  less  damage 
on  the  surrounding  tissues  ;  finally,  where  ankylosis  is  present,  it  may 
be  most  difficult  to  thrust  the  head  out.t  Sir  F.  Treves,  on  the  other 
hand,  considered  that  this  method  is  less  precise,  that  it  gives  little 
opportunity  of  fully  examining  the  parts,  and  that  the  tissues  around 
may  be  damaged  by  the  saw.  Whichever  plan  is  adopted,  the  soft 
parts  should  be  acnipulously  protected.     The   truncated  end  of  the 

•  Farabeuf  atlvisea,  to  ensure  tiie  bicipital  groove  beiog  found  easilv,  that  tht:  arm  be 
kept  midway  between  abduction  and  adductioD^  a  position  secured  by  placing  the  hand 
(the  body  being  horixontal)  on  the  ntiterior  Kuperior  si>ine, 

f  In  otie  of  M,  Oilier*^  caB€s,  aa  the  head  of  the  humerus  was  being  rotiit^'d  outwards 
so  as  to  facilitate  Ihf^  detachmcDt  of  the  subecapalarla,  the  bone,  which  wi^a  very  fragile, 
was  broken  across  just  abOTe  the  condyles.  This  accident  ultimately  exercised  no 
untoward  Influence  on  the  result. 
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shaft  should  be  carefully  rounded  o£f  with  saw  or  cutting- forceps, 
especially  in  the  neighbourhood  of  the  nerves,  and  Mr  Sheild*s  plan 
of  trying  to  reproduce  the  shape  of  the  old  head  may  be  adopted. 

ii.  As  tuberculous  disease  of  this  joint,  wliicl*  alone  is  likely  to  need 
access  to  every  part,  is  not  common,  and  as  the  anterior  method  by  a 
free  incision  and  the  careful  use  of  retnicters  allows  of  sufficient  expo- 
sure of  the  parts  operated  upon,  I  have  hitherto  practised  this  method 
alone.  The  exctillent  results  obtainable  by  Prof*  Kocher*8  posterior 
curved  mciBlon  more  than  justify  a  trial  of  his  method.  Prof,  Koclier 
figures  a  patient  who,  after  excision  of  the  head  of  the  humerus  by  the 
above  metliod,  was  able  to  raise  the  arm  vertically  by  the  side  of  his 
head.  The  operation  was  here  performed  for  fracture  tlinnitrh  the 
tuberusilies  with  rotation  of  the  head  of  the  humerus.  The  skin 
incision  is  carried  from  the  acromio-clavieuhu' joint  over  the  top  of  the 
shouhler  and  along  the  upper  border  of  the  acromion  to  the  outer  pwrt 
of  the  spine  of  the  scapida,  and  from  thence  downwards  in  a  cmved 
direction  towards  the  posterior  fold  of  the  axilla,  ending  two  fingers'- 
breadth  above  it.  The  upper  limb  of  the  incision  passes  through  the 
superior  ligament  right  into  the  acromio-cUivicular  joint  (the  strong 
fibres  of  which  are  divided),  and  in  the  rest  of  its  course  divides  the 
insertion  of  tlie  trapezius  along  the  upper  border  of  the  spine  of  the 
scapula.  The  descending  limb  of  the  incision  divides  the  <tense  lascia 
at  the  posterior  border  of  the  deltoid,  and  exposes  the  tibres  of  the 
hitter.  Tlie  tiiumb  is  now  introduced  beneath  the  suiooth  under- 
surface  of  the  deltoid,  so  as  to  separate  it  from  the  deeper  muscles 
(with  which  it  is  connected  merely  by  loose  cellular  tissue)  up  to  its 
origin  from  the  acromion,  and  its  posterior  fibres  are  divided.  The 
fi^nger  is  now  carrietl  along  the  upper  border  of  the  infraspinatus 
muscle,  so  as  to  free  it  opposite  the  outer  border  of  the  spine  and  the 
root  of  the  acromion.  In  a  similur  manner  the  supraspinatus  ia 
detached  with  a  bhuit  dissector  from  the  upper  border  of  the  spine  of 
the  scapula,  in  order  that  the  finger  may  be  passed  from  above  under- 
neath the  root  of  the  acromion.  The  root  of  the  acromion,  which  ia 
now  freed,  is  chiselled  through  obliquely,  and,  along  with  the  deltoid, 
is  forcibly  pushed  forwards  with  the  thumbs  over  the  head  of  the 
humerus*  In  chiselling  through  the  bone,  care  must  be  taken  not  to 
injure  the  suprascapukr  nerve  which  passes  under  the  muscles  from 
the  supraspinous  into  the  infraspinous  fossa  ;  the  nerve  is  also  protected 
by  the  transverse  ligament  of  the  scapula.  It  is  desirable,  before 
chiselling  the  bone,  to  bore  the  holes  required  for  the  subsequent 
suture.  Instead  of  dividing  the  root  of  the  acromion,  the  formation  of 
the  posterior  flap  may  be  simplified  by  merely  detaching  the  scajiular 
origin  of  the  deltoid  subrortically ;  this  allows  of  very  firm  union 
subsequently.  After  reflecting  the  acromio -deltoid  flap,  the  head  of 
the  bone  is  readily  accessible  in  its  upper,  outer,  and  posterior  aspects, 
covered  by  the  tendons  of  the  external  rotators,  viz.,  the  supraspinatus, 
infraspinatus,  and  teres  minor  muscles.  The  posterior  surtitces  of 
these  muscles  are  also  exposed.  An  incision  is  now  made  over  the 
head  of  the  bone,  and,  in  order  to  avoid  unnecessary  injury,  this  must 
be  done  accurately.  Tbe  arm  being  rotated  outwards,  a  longitudinal 
incision  is  carried  down  to  the  bone  in  the  coronal  plane.  Com- 
mencing at  the  upper  part  of  the  posterior  lip  of  the  bicipital  groove, 
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it  extends  upwards  through  the  capsule  along  the  antenor  edge  of  the 
iosertioiis  oi  tlie  external  rotator  muscles  and  over  the  highest  part  of 
the  head  of  the  humerus,  so  as  to  expose  the  tendon  nf  the  biceps  as  far 
as  its  attji^hmeiit  to  the  upper  edge  of  the  glenoid  cavit3%  The 
insertions  of  tlie  exteinal  rotators  are  now  sepjirated  from  the  greater 
tuberosity  nin\  drawn  backwards*  The  biceps  tendon  is  freed  from 
its  groove  and  drawn  forwards,  so  that  its  sheath  may  be  inspected. 
The  whole  procedure  is  made  easier  by  can*ying  the  elbow^  forwards, 
and  at  the  same  time  rotating  the  arm  outwards.  In  this  way  the 
entire  head  of  the  humerus  and  the  glenoid  fossa  can  be  freely  exposed, 
and,  if  it  is  not  necessary  to  do  a  complete  excision,  the  anterior  wall 
of  the  capsule  and  the  insertions  of  the  anterior  mu.scles  can  be  pre- 
served. In  other  eases  the  insertion  of  the  subscapularis  into  the 
leaser  tuberosity  is  detached  upwards  and  inwards*  The  circumflex 
vessels  and  nerve  which  come  out  from  under  the  teres  minor  can  be 
preserveti ;  indeed,  if  the  operation  be  properly  performed,  there  need 
be  no  fear  o(  injurin^^'  them,  When  the  head  has  been  thoroughly 
cleared,  and  especially  if  it  be  excised,  an  excellent  view  of  the  glenoid 
cavity  is  obtained,  much  better  than  is  possible  by  the  anterior  incision; 
and  as  it  is  most  important  to  remove  all  the  infected  tissues  in 
tuberculous  disease,  this  complete  exposure  of  all  ports  of  the  joint 
is  the  great  advantage  of  the  method.  Moreover,  this  free  exposure  is 
obtained  without  interfering  with  the  function  of  the  deltoid  or  other 
muscles  of  the  shoulder.  Yet  another  advantage  over  the  anterior 
method  is,  that  when  the  disease  in  the  head  is  limited  or  absent,  only 
the  posterior  muscles  require  to  be  separated,  wliile  the  anterior  part  of 
the  capsule,  the  coraco-humeral  band,  and  the  suhscapularis  muscle  are 
preserved  intact,  an<l  in  tluH  way  there  is  no  tendency  of  the  head  of 
tlie  bone  to  he  displaced  upwards  towards  the  coracoid,  which  so 
frequently  occurs  as  the  result  of  the  anterior  operation.  The  method 
is,  therefore,  especially  valuable  in  partial  arthrectomics, 

iii.  The  Deltoid  Flap  gives  more  room,  and  thus  facilitates  the 
operation  considerably,  but  the  larger  scar,  and  far  greater,  in  fact 
almost  total,  impairment  of  deltoid  power,  are  such  serious  drawbacks* 
that  it  is,  nowadays,  hardly  ever  used.  If  the  hend  of  the  humerus  is 
very  much  shattered,  if  the  soft  parts  are  mueh  matted  and  thickened, 
if  there  is  any  special  reason  fi»r  completing  the  operation  rnpidly,  in 
the  rare  cases  of  excision  attempted  for  large  growths,  for  the  sake  of 
more  complete  exposure  (p.  2Qo),  this  method  may,  though  very  seldom, 
be  made  use  of. 

Site  of  Section  of  thk  Bone  (Fig.  loo).— It  bein*^  most  important 
to  leave  the  humerus  as  long  as  possible,  not  an  atom  more  than  is 
needful  should  be  removed.  The  section  should  be  made  just  below 
the  articular  surface  in  every  case  where  this  will  remove  the  whole  of 

•  Prof,  Longmore  (inc.  «vjfra  cU,^  p.  9)  says  thut  at  one  tirae  there  were  at  Fort  Pitt 
two  pritientii,  in  each  of  whom  resection  of  the  joiut  had  been  performed,  in  one  by  the 
longioirhrinl,  iu  the  other  by  the  Ihip-incbioo.  In  the  former  case  the  putient  could  miae, 
withtjut  diffieiilty,  f  huDdred weight  witli  the  arm  in  an  extended  pr^itu>n  by  Iw  side,  and 
hold  14  poundji  iti  hia  hand  when  the  arm  was  flexed.  In  the  bitter  case,  all  the  move- 
ments of  the  joint  were  very  Berioiisly  impaired.  The  man  could  not,  jp  any  degree 
whftteveri  move  the  arm  from  the  Bide  himself^  nor  could  he  ties,  the  forearm  114)011  the 
upper  arm  without  support  from  the  other  hand. 
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the  disease,  and  where  all  the  head  must  go*  The  advantages  of  sawing 
here  over  division  through  the  surgical  neck  are — (i)  A  longer  humerus 
is  left  to  be  brought  against  the  glenoid  cavity,  and  aid,  as  a  fulcrum, 
the  action  of  the  deltoid  in  elevating  the  arm,  (2)  The  section  isumde 
within  the  capsule,  after,  of  course,  freely  opening  this,  but  not  damaging 
its  attachments  to  the  neck  of  the  bone,  (3)  The  tendon  in  the  bicipital 
groove  is  less  likely  to  be  interfered  with.  In  every  case  of  excision, 
save  the  rare  one  for  new  growths,  I  would  advise  vny  readers  to  begin 
by  removing  as  little  as  possible,  then  plugging  the  wound  with  steri- 
lised gaoze  to  test  the  freedom  in    abduction,   rotation^  &c.,  of  the 

Fig.  100. 


humerus,  and  only  to  resort  to  further  removal  of  bone  if  the  mobility 
is  much  restricted. 

The  late  Mr.  Da  vies- Colby  has  related  (Gui/'s  Hasp.  Rep,,  third  series, 
vol,  XX.  p,  525)  a  case  of  partial  resection  followed  by  unimpaired 
movement  of  the  joint. 

As,  at  the  lime  of  the  operation,  a  portiOD  of  the  head  of  the  bomerus  eeemetl  healthy, 
and  the  difleA**ecoTisi«tGd  chiefly  of  a  carious  erosioE  of  the  great  tiiherosity  iind  theadjaeent 
fjortioJi  of  the  articidiir  surf  rice,  these  portions  only  were  removetl,  without  dislocating 
the  head  of  the  bone.  The  part  remoTCfl  was  chiefly  the  articular  surface  above  the 
grater  tuberosity,  together  with  what  remained  of  that  process*  The  leeeer  tiiberosity 
appeiirs  not  to  have  Ijecn  touched.  About  three-fiftha  of  the  articul,ir  siirface  was  left, 
beiug healthy.  There  wob  some  erosion  of  the  bone  below  the  epiphysial  Ime^  but  the 
greater  part  of  the  dit«ease  was  situated  in  the  epiphysis.  The  aeotion  of  the  bone  was 
hard.  Beven  months  later  the  movement  of  the  joint  wa«  '*  perfect  in  every  direction.  He 
BwingB  the  arm  n^und  above  his  heiidj  and  rotates  it»  and  performs  every  action  with  as 
great  freeclom  and  rapidity  oa  with  the  left  shonldcr'joint.'* 

If  the  disease  extends  lower  down,  gouging  maybe  resorted  to,  or»  if 
needful,  one  or  two  further  sections*  may  be  made  till  bealtby  tissue 


^  In  cases  of  gunahot  injury,  splinters  of  head  or  shaft  may  have  to  be  carefully 
remored^  and  the  point  determined  whether  the  shaft  is  extensively  split  towards  the 
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is  reached,  but,  as  in  the  case  of  the  elbow,  periosteal  deposits  or 
roughemiigs,  which  will  subside  when  the  irritation  is  removed,  must 
not  be  mistaken  for  disease  which  calls  for  extirpation. 

The  glenoid  cavit}^  is  then  exaraioedj  and  gouged,  or  its  cartilage 
peeled  ofl'  with  a  blunt  knife,  if  carious*  Cases  where  its  complete 
removal  is  ealled  for  must  be  most  rare.  If  really  called  for,  it  may  be 
effet-'ted  by  an  osteotome,  fine  sharp  saw,  or  cutting  bone-forceps,  after 
the  glenoid  insertion  of  the  ca[)sule  has  been  peeled  off  to  a  sufficiently 
high  level;  but  taking  away  the  glenoid  cavity  must  interfere  with  the 


Fig.  xoi. 


The  above  represeiitfi  a  fair  average  amount  of  moremeiit,  lueh  as  may  be 
expected  after  excision  in  clnldi-«n,  in  whom  Ihe  securing  of  ackHjuatc  actiTe 
and  pMilire  moTe m en l  i!»  always  difll! cult  The  iliKease  was  tubercular  mi^hief 
in  the  apper  epiphysia.  Numeious  sinuses  were  present  in  front  and  in  the 
axilla. 

attachments  of  the  biceps  ami  triceps,  and  cause  risk  by  the  opening 
lip  of  additional  cancellous  tissue. 

The  above  opemtiun  must  be  somewhat  modified  in  cases  of  ankylosis 
and  new  gi^owtbs  {pp.  193,  199).  In  CMses  of  bony  ankylosis  the 
operator  may  adopt  one  of  the  two  foUowing  courses :  he  may  divide 
with  a  chisel  or  gouge  the  line  of  fusion,  and  then,  the  humerus  being 
movable  on  t!ie  scapula,  complete  the  operation  on  the  lines  ah^eady 
given  ;  or,  having  sawn  throuf^h  the  humerus  in  *if»,  he  may  seize  the 
bone  with  lion- forceps,  or  drill  a  hole  and  insert  McBurney%  hook,  and 

elbow.  This  is  oft^n  very  difficult  to  determine,  beeau»e  a  longiludinallj  fractured  shaft 
may  be  maintained  in  an  apparently  unfractured  condition  bj  the  cloee  appodtion  of  the 
fragments,  and  by^^tbe  periosteum,  &c. 
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Btrip  it  out  of  its  periosteo-cflpsular  covering.  Much  care  must  be 
taken  to  put  the  humerus  freely  through  its  different  movements  before 
it  is  decided  that  sufficient  bone  has  been  removed,*  lest  ankylosis 
recur,     I  would  refer  my  readers  also  to  the  remarks  at  p,  193, 

In  those  rare  cases  of  resection  of  the  upper  end  of  the  humerus  for 
Dew  growths  (p.  199),  the  operation  must  be  outside  the  periosteum> 
and  the  vessels  and  nerves  will  require  additional  attention.  More 
room  will  he  required  now,  and,  to  gain  this,  the  pectoralis  major  and 
deltoid  nuiy  eacli  be  detached  from  the  clavicle.  The  shoulder-joint 
itself  is  very  rarely  invaded  by  the  growth.  Owing  to  the  free  removal 
of  the  humerus  which  is  necessary,  the  after-result  is  often  imperfect, 
though,  if  the  insertion  of  the  deltoid  can  be  preserved,  the  limb  will 
still  b#  very  useful. 

Any  vessels  which  require  it,  e*g*f  branches  of  the  circumflex  arteries, 
are  then  secured,  sinuses  are  laid  open,  tuberculous  tissue,  any 
remnants  of  diseased  capsule  and  s^^iiovial  membrane  removed,  and  the 
sub-deltoid  bursa,  if  involved,  dissected  out,  drainage  provided,  and  the 
upper  part  of  the  wound  closed.  The  drainage-tube  should  pass  from 
the  lowest  part  of  the  wound  in  front  (whether  this  be  within  or  below 
the  capsule),  by  meBus  of  a  counter-puncture,  to  the  back  of  the  upper 
arm,  so  that  the  site  of  the  operation  may  he  well  drained  while  the 
patient  is  recumbent.  In  making  the  counter-puncture,  from  within 
outwards,  the  close  contiguity  of  the  circumflex  vessels  and  nerve  must 
be  remembered. t 

Where  excision  1ms  been  performed  for  tuberculous  disease,  iodoform 
emulsion,  and  small  tampons  of  iodoform  gauze  which  lias  been  kept 
in  a  solution  of  carbolic  acid  (l  in  20)  or  lysol  (2  p*c.)  will  be  employed, 
and  the  same  will  be  made  use  of  in  cases  where  oozing  is  expected. 
The  gauze  thus  used  fulfils  also  the  end  of  opening  out  the  capsule, 
and  encouraging,  aseptically,  tbe  hone*produciiig  property  of  the 
detached  periosteum  (Oilier).  At  other  times,  where  the  tissues  are 
healthy,  the  above  tampons  will  he  much  less  needed,  and  the  wound 
may  he  sutured  in  the  upper  part.  In  every  case  a  triangular  pad  of 
Bterilised  gauze,  3  or  4  inchea  thick  at  its  base,  should  be  placed  in  the 
axilla,  imd  tbe  arm  CHrefnlly  secured  to  the  side,  the  elbow  being  kept 
a  little  forwnrd,  and  ctjm  fort  ably  retained  away  from  the  thorax  by  a 
sufliciently  thick  layer  of  salicylic  wooL  The  first  dressing  should  not 
be  changed  for  five  or  six  days,  if  possible,  especially  in  children. 
After  the  first  dressing,  the  limb  sliould  not  be  fastened  to  the  side, 
the  forearm  only  being  HUp[)urted  in  a  sling.  The  tendency  to 
displacement  ft >r wards  must  be  met  by  a  firm  i>ad  over  the  front  of  the 
joint.  The  axillary  pad  is  of  the  greatest  imjiortance  and  should  be 
worn  for  six  weeks.  Otberwise,  a  limb  fixed  to  tlie  side  is  almost 
certain.     Where  the  parts  are  lax  as  after  a  recurrent  dislocation,  or 


♦  In  young  flubjectB  the  epiphysial  cartilage  tnast  be  left  tiEdamaged.  if  poA^ible. 

f  At  least  two  cases  of  fatal  in  jury  to  the  circuDiflex  art42ry  have  been  recordecL  Ooe 
ig  given  bj  Qujk  (^ObM.  175,  p.  750),  the  other  by  Prof.  AnoamUle  {Mfid.  Tim^ti  nnd  Gitz.^ 
May  29,  1875),  In  the  latter  the  incision  which  espofted  the  head  of  the  bone  divided  the 
posterior  ctrcaraliex  artery  so  close  to  the  main  trunk  that  the  operator  was  obliged  to  tie 
that  veadel  above  and  bclonr  the  openiag.  G^angrene  followed,  neceeaitaiing  amputatioa, 
and  the  piviient,  let.  62^  died. 
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wheu,  as  in  old  tuberculous  disease,  the  neces&arj  interference  with  the 
bone,  attachments  of  tendons,  &€,,  has  been  extensiTe,  less  libertj 
must  be  given,  or  the  new  joint  will  he  too  loose.  While  the 
fingers  and  elbow-joint  must  he  gently  exercised  daily  from  the  very 
fii*st,  the  date  of  commencing  movements  of  the  shoulder-joint  will 
depend  on  the  leBioTi  for  which  the  operation  was  performed,  and 
the  condition  of  the  parts  around.  Where  these  are  healthy,  when 
but  little  bone  has  been  removed,  where  it  is  probable  that  new 
bone  will  be  quickly  reproduced,  the  date  must  be  an  early  one. 
As  a  general  rule  it  is  of  no  use  to  begin  before  the  ileep  parts  of 
the  wound  are  sufficiently  healed ;  antl  this  should  be  some  time 
between  the  second  and  third  weeks.  The  chief  points  to  pay  attention 
to  ai*e — (i)  Care  in  carrying  out  abduction,  lest  the  new  head  of  the 


FlO.  I02, 


Sepamtjon  of  the  perioateum  from  the  g^reat  tuberositjf  the  Arm  being  tDmed 
inwards.    The  bluat  diaecctor  is  that  of  M.  Fumbetif  (Fig.  66),    (Fiimbeuf.) 


bone  be  lodged  close  to  the  coracoid  process  instead  of  in  the  jjlenoid 
cavity  ;  (2)  Massage  and  electricity  to  the  muscles,  espeeirdly  the 
deltoid  and  the  muscles  attached  to  the  tuberosities  ;  (3)  Exercise  of 
the  rotator  muscles;  (4)  Making  the  patient  carry  out  the  movements 
of  his  humerus  independently  of  those  of  the  scnpula — an  cud  very 
difficult  to  ensure  in  the  case  of  a  child  or  in  cases  where  ankylosis  has 
long  existed*  The  above  must  be  daily  and  assiduously  carried  out, 
with  the  occasional  aid  of  an  amestbetic  if  needful* 

The  practice  of  such  movements  as  bringing  a  gun  up  to  the 
shoulder,  sweeping  with  a  short  brush,  lifting  and  carrying  light 
weights  with  the  limb  abducted,  Jire  valuable  aids. 

Question  of  Subperiosteal  Resection  (Figs.  102  and  103). — As 
one  of  the  chief  drawbacks  of  the  operation  is  the  poor  amount  of 
abduction  and  elevation  wliich  remains,  owing,  in  large  measure,  to  the 
humerus  being  too  short  to  be  brought  into  the  glenoid  cavity  when  the 
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deltoid  acts,  I  would  ur|?e  very  strongly  that  in  this  joint  a  trial  of  the 
subperiosteKl  method  should  be  carefully  made,  to  ensure  as  much 
reproduction  of  bone  as  possible  Von  Lnngenbeck  {Arch.  /.  klin. 
Clm\,  i874t  voL  xvi.)  gives  more  than  one  case  in  which  the  arm  could 
be  raised  vertically,  and  the  movements  were  excellent.  While  it  is 
true  that  these  were  cases  of  resection  for  gunshot  injury,  and  tiiere- 
fore  the  patients  pri)bahly  healthy  adults,  on  the  other  band  preserva- 
tion of  the  periosteum  is  not  likely  to  he  so  easily  eflected  here  as  in 
those  cases  where  it  is  softened  by  disease.  Even  if  the  periosteum 
cannot  he  completely  preserved,  an  additional  half-inch  or  inch  in 
length  gained,  and  an  irregular  knob  or  nodule-like  mass  which  may  be 
moulded  into  a  rudiujentary  bead  within  the  new  capsule,  may  make 
much  difference  in  the  future  mobility  and  usefulness  of  the  limb. 

Fio.  103, 


Separatloo  of  the  perioateum  frcim  the  leiser  ttiberoeity,  the  arm  beJD^  turned 
outwarda.     (Farabeat ) 


M.  Oilier  (loc,  supra  cii.t  t  i.  p.  35,  t.  ii.  p.  85)  figures  and  describes 
a  specimen  of  a  resected  humerus^  nine  years  after  the  operation. 

The  patient,  set.  26,  had  had  mischief  in  the  joint  for  three  yeara,  with,  latterljr,  luppura* 
tion  and  five  flstuke.  Fiye  centiiuetreii  of  the  bumtrtia,  mea^ored  from  theBummft  of  the 
headf  were  removed.  After  the  operation  he  was  able  to  follow  his  work  as  a  hawker,  and 
to  use  both  arms  eqiiallj  well  in  lifting  weights.  The  u^per  eud  of  the  hnmems  was 
irregularly  expanded^  showing  numeions  botsses  and  depreasioiu  into  which  the  inBertion  of 
the  Gap«ale  and  different  mue^eles  cotild  be  followed. 


OF  Bonk  that  may  be  Removed. — This  will  mainlj 
the  amount  of  damage  done  to  the  periosteum,  the 
etaining  it  entire,  and  the  age  of  the  patient. 


Amount 
depend    upon   the   amount   of  dami 
possibility  of  retaining  it  entire,  and 


Dr.  Maclaren  (^Lanetft,  June  7,  1873)  removed  the  head  and  3}  inches  of  the  upper  end 
of  the  btimeruB  with  an  excelJeut  re«uU. 


r 


8. — VOL   I. 


^^ 


^10 


OPKHATIONS  ON  THE   UPPKR   EXTREMITY, 


Langenbeck  meutions  a  case  in  which  the  whole  shaft  of  the  hcunemSj 
necrosed. 


This  wu  remoTod,  the  elbow- joint  being  resected  at  the  mwm  time,  and  jret  the  i 
duction  of  baae  was  so  oomplete  tkat  the  sbortening  was  do  more  than  i|  indi. 
f>atieiit  WBJB  jronngt  aad  growth  went  on,  thoogh  the  bone  reEaained  behiife)  iia 
The  new  hiuDitnu  broke  sefeiml  times^  but  the  raoTenieaU  of  the  thoalder  aad  ^bow  i 
nltiinatelj  verj  mUdMCtofj^  and  the  haod  was  capable  of  toost  delicate  mowememtA, 

Prof,  Billroth  {Wim,  Med.  Bldtt.,  March  20,  1884;  Lond.  Med.  Rec^A 

1884,  p.  197)  gives  the  case  of  a  pntieiU,  aged  20»  io  whom  the  whole] 
of  the  right  humerus  was  removed  when  he  was  12. 

Though  the  ijeHosteom  was  caiefutlj  left  iatact|  the  bone  did  not  form  again.  Yet  tba 
forearm  wus  well  developcvi,  and  by  meana  ot  an  Ingenioua  splint  and  an  arlliiiMl 
BhouJtier-jojBt,  the  patient  ooald  use  his  arm  and  hand  well. 

Sxolalon  of  Shoulder  in  Kilitary  Surgery.^The  foUowing  points  of  practical 
imiiorUnceare  taken  mainly  from  the  Med,  amd  St^rg,  Uitti>ry  a/tkt  War 9fth§  JMetHtm^ 
pt.  ij.  p.  919  H  stq.  While  these  statistics  maj  appear uunsliable,  gathered  before  the  eca 
of  aiitiheptic  surgery,  it  is  not  improbable  that  in  any  great  campiaigti,  where  lajg« 
numbcrB  of  wouDcled  with  other  gfunshot  injuries  than  those  of  small  bulli^ts  of  high 
▼elocity  have  to  be  trcAt^Ml  at  short  notice,  surgical  histoij  may  repeat  itself.  Dr*  Otii 
here  dmws  conclujsiona  from  Ibe  histories  of  885  oases,  670  being  for  direct  injury,  and  215 
for  fractures  tn  near  proximity  to  the  joint  or  for  consectttire  caries  or  necrosis. 

Ejcoision  of  the  head  of  the  humeruA,  together  with  portions  of  the  clavicle  and  scapula 
^H?.<^.,  acromion,  spine,  coracoid  procei*,  glenoid  cavity — was  performed  in  43  cafi«s^ 

It  Is  remarkable  that  the  mortality  is  less  in  this  group  than  in  that  of  simple  removaL 
The  following  remarks  are  quoted  from  Lceffler  ;— Fmctnre  of  the  glenoid  cavity  is 
especially  frciiuent  in  shot-lnjurica  of  the  ehoylder.  This  complication  makes  the  prognosis 
of  cxGi»iou  more  serious,  but  i&  not  a  contraindication.  If  only  fissures  are  present^  the 
glenoid  cavity  should  not  be  removed.    Tedious  burrov^ing  of  pus  is  very  likely  In  these 


Partiul  ejtciswn  of  Ibc  head  of  the  humerus  was  done  in  14 

The  results  do  not  prove  thnl,  when  the  head  of  the  humerus  is  grooved  or  grased  by  a 
boll,  it  ifl  safer  to  sliee  ofL  the  injureii  part  rather  than  to  decapitate  the  bone.  Ankylosis 
was  too  frequent  to  permit  much  to  be  said  in  favour  of  partial  excision  in  this  region. 

Ditij*  flf  eaeUum  of  shoulder. 

Tha  primary  cases  were  273,  ths  intermediate  55  in  number,  the  results  being  for  lesa 
satisfactory  than  in  the  primary,  *' and  corroborating  the  general  rule  forbidding  opera* 
tions  during  the  inflammatory  stiige  after  injury,  except  umler  circumstances  of  exoep- 
tional  urgency.''  The  mortality  was  twice  as  grent  aa  in  the  primarj',  and  nearly  12  per 
cent,  greater  than  in  the  following.  Ssetmiary^  26  cases,  with  a  rnoctality  of  50  per  cent. 
The  greater  success  of  primary  excision  can  well  be  understood.  The  condition  ot 
the  soft  parts  is  mueh  more  favourable.  There  is  no  infiltration  or  burrowing  of  pua,  no 
softening  oE  parts  or  degeneration  of  muscles,  no  caries  or  osteitis — none,  in  fact,  of  those 
complications  which,  in  secondary  excision,  imperil  the  life  of  the  patient  and  the  useful^ 
ness  of  his  limb.* 


i 


p 


•  Dr.  Otis  quotes  Rupprecht,  one  of  the  German  authorities  in  the  war  of  1871,  to  the 
same  effect  i — **  The  secondary  operations  were  very  much  aggravated  by  deformities, 
gratlually  appearing  after  the  injury,  through  thickening  of  the  peristeum  Cfii>eciaUy, 
and  by  extensive  cavities  succeeding  abscesses.  Immetliately  after  the  0|>emtion  even, 
healing  was  relarded  by  pus-formations,  sometimes  under  the  clavicle,  in  other  instances 
under  the  scapula,  again  on  the  anterior  aspect  of  the  arm.  Aside  from  the  greater 
muscular  atrophy  due  to  debility  resulting  from  antecedeot  tedious  suppurations,  and  to 
pain  and  loss  of  sleep  ;  apart,  also,  fi'om  the  abundant  granulations  att*iuding  secondary 
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'Excision  of  the  hend  and  portions  of  the  shaft  of  the  humerus  as  well  was  performed  in 
293  cases,  in  190  of  which  the  precise  length  of  bone  excised  was  specified. 

Tims,  in  twenty-three,  4  inches  ;  in  eleven,  4J  inches  ;  in  seven,  5  :  in  two,  5^  ;  and  in 
five,  7  or  8  inches  were  excised.  While  the  arm  was  shortened  (there  being  very  rarely 
any  restoration  of  bone)  and  feeble,  the  forearm  and  hiind  were  usunlly  most  ui-^ful. 
Where  the  arm  was  tlexile  and  uncontrollaljle,  an  anxiliary  apparatus,  such  as  the 
ingenious  odcs  of  Dr.  Hiida<?n  (?w.  ttupni  eif,^  Figs,  449,  453),  brought  about  usually 
Q  great  improvement. 

Dr.  Otis  (/cie.  Jtttpra  cit.,  p.  611)  state*  of  shot-injury  resections  : — "  In  the  majority  oE 
cades  that  I  have  examined,  motion  in  flexion,  extension^and  ttdduction  was  tolerably  well 
preserved,  I  have  met  with  no  instance  of  true  ankylosis.  In  a  large  proportion  of  the 
cosGS^  the  functions  of  the  forearm  and  hand  were  but  slightly,  and  in  many  not  at  all, 
im[>aired.  Those  who  argue  that  the  limb  in  nmiless  after  an  exci^iion  at  the  shoulder, 
because  it  dangles  by  the  side,  display  a  superficial  appreciation  of  the  considerations  to 
be  taken  into  account.  Apart  from  the  inestimable  value  of  even  a  partial  use  of  the 
hand,  the  mere  weight  of  the  limb,  though  its  motor  functions  be  completely  destroy etl,  is 
of  adYantage  in  preserving  the  equilibrium  of  the  body,  and  avoiding  the  distressing 
deformity  conjiequent  on  ablation." 

The  following  advice  of  Prof.  Oilier  as  to  the  treatment  of  gunshot  and  other  injuries 
of  the  shonldcr-joint  will  be  found  moc5.t  useful. 

If  the  hend  only  be  fractured,  and  not  in  more  than  two  or  three  fragments,  and   if 

these  are  hehi  together  and  not  widely  separated,  he  would   trust  to  antisepsis.     If 

suppuration  occurred,  he  would  advise  reject  ion  ;    and  he  points  out  that  a  deferred 

excision  has  one  advantage,  1.0.,  that  time  may  have  elapsed  for  infiammation  of  the 

__  eriosteum  to  have  occurreil,  and  thus  its  osteogenetic  properties  may  be  aroused.      II  the 

head  of  the  humerus  be  boAlly  shattered,  antl  the  fragments  much  separated  from  each 

other  and  from  their  periosteum,  he  would  perform  a  primary  excision,  endeavouring  to 

reshape  the  extremity  into  a  new  head.     If  the  splintering  and  damage  to  the  bone  diyoB 

not  affect  more  than   three  or  four  centimetres  of  it,  all  the  damaged  bone  mikj  bo 

Tesectod  ;  but  if  the  mischief  extends  lower  down,  some  risk  must  be  run  and  the  injured 

^  bone  left.    And  his  course  would  be  the  same  in  the  case  of  a  compound  fracture  of  the 

jueek  of  the  humerus  with  dislocation.     If  part  of  the   head   had  escaped  splintering, 

I  lie  would  leave  this  attached  to  the  shaft.      Kemoval  of  splintersi  Prof  OUicr  directs  to  be 

done  with  the  greatest  care  of  the  periosteum,  every  atom  of  this  being  left  in  the  wound* 

^  While  bullet-wounds  may  be  use<l  for  drainage,  it   is  rarely  well  to  enlarge  them  or  to 

kirow  one  into  another  so  as  to  employ  them  as  the  operation  wound  ;  this  should  be  made 

i  the  usaal  place.     With  regard  to  the  comparative  value  of  primary  and  later  excision, 

I'Frof.  Oilier  allows  that  bone  prmluction  is  less  likely  in  the  former  owing  to  the  periosteum 

''being  uninfiamod  and  more  difficult  to  save.     On  the  other  hand,  he  points  out  that,  as 

yett  we  scarcely  know  what  antiseptic  precautions  and  the  use  of   proper   periosteal 

elevators  will  e€ect.     Moreover,  in  primary  resection  for  gunshot  injuries  the  patients  are 

I  usually  young  adults,  and  their  muscles  in  excellent  order. 

In  the  case  of  gunshot  and  other  injuries  in  which  the  damage  is  not  limited  to  the 
bend  and  surgical  neck  of  the  humerus,  but  splinters  the  upper  half  or  three-f|uiirtera  of 
the  humerus,  resection  is  still  urged  by  Prof.  Oilier  {ride  impra)  as  long  as  the  soft  parts 
kmre  sufficiently  sound  to  survive.  Though  the  functions  of  a  limb  thus  preserved  will  be 
I  Tery  imperfect,  the  result  will  be  far  superior  to  that  of  amputatioQ  at  the  shoulder-joint. 
In  any  such  resection  the  antiseptic  precautionv^  should  he  as  complete  us  possible,  and  any 
long  splinters,  which,  however  much  the  bone  be  shattercti,  preserve  thetr  relation  to  the 
periosteum,  should  be  left,  as,  with  the  aid  of  the  bone  production  of  the  periosteum 
around  them,  they  will  maintain  the  continuity  of  the  bony  column. 

Mr.  G.  H.  Makins,  C.B.  (Jiurgical  Exi^erumcm  in  iSattth  A/rimit  1899 — 190O,  p.  236) 
gives  the  following  experience  of  the  results  of  small  bullets  of  high  velocity  :  *'  Wounds 

^^K  operations,  and  resulting  prejudicially  in  regard  to  the  foture  usefulness  of  the  limb,  the 
HBdJaadvantages  of  secondary  operations  alreaily  adduced  were  of  sufficient  importance  to 
r  permit  us  to  declare  that  primary  resection  of  the  shoulder- joint  is  preferable  to  the 
1  secoudarj  operation.'* 
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oi  thii  aritcnUtioQ  w«rtt  bj  no  moAiii  ooinmoiL    Thit  d«fi«Dd«d«  I  Uiiiik,  on  two  points  i 
the  architecture  of  the  joint :  ftnt^  •  ballet  to  enter  the  f  root  of  the  CMtiij  and  txmv 
the  joint  needed  t<y  oome  with  a  great  ezactitode  from  the  immediate  front ;  teooodlj^  i 
iMoiTed  from  a  purelj  Uteral  direction  calculated  to  piaree  the  head  of  the  homenn 
the  glenoid  caTity  were  natarally  of  irery  rare  oocnrrenoe*      Woumli  of  the  prommeat  I 
of  tbe  fihoolder  recetfed  while  the  men  were  ia  the  prone  position  were  not 

»  hut  it  waa  remarkable  how  rarely  tbe  ehoiUder- joint  waa  implicated  in  these.    The  qu 

of  the  narrow  nature  of  tbe  cleft  exposed  also  oomes  np  in  this  position.    Ab  fmr  aa 
experience  went,  Injnries  to  the  lower  portion  of  the  eapsnie  aooompanying:  wonnda  of  1 
axilla  were  those  iuo«it  often  met  with.     The  ease  and  neatnesi  with  which  pore  perfo 
tiont  of  the  head  of  the  humerus  can  be  proditoed  was  also  an  important  element  in 
frei^uent  escajie  of  this  joint.     No  case  of  fFactore  of  tbe  glenoid  cavity  ha{)peoed  toe 
nnder  my  notice.    I  saw  few  instances  in  which  the  joint  needed  incision,  and 
racftU  or  find  in  my  notes  any  case  in  which  serious  trouble  atcml'' 

iUEQICAI.    nfTEBFEHEHCE    IK    SEPABATION    OP  THE 
trPPEE   EPIPHYSIS    OF   TUM   HUMEBUS, 

This  18  often  a  difficult  lesion  to  treat.     Under  certain  circumstances, 
operative  interference,  witli  the  safety  that  ntoderii  precautions,  dulyfl 
carried  out,  ijive  nowadays,  should  be  resorted  to.     We  may  divide  the" 
cases  that  call  fnr  it  into  the  following  f^^oups : — A,  CaS6S  of  Siinpl6 

bjnry.    B.  Cases  of  Compound  Injury* 

A*  Simpla* — Ifjese  n^ay  be  further  divided  into — i.  Those  of 
reoent  date,     ii.  Those  of  longer  standing, 

i.  Simple  Cases  of  Separation  of  the  Epiphysis  of  recent  dat#« — •> 
Here  interference  is  justilied  when  there  is  very  great  difficulty  iu 
effecting  reduction  owing  to  complete  separation  of  the  two  parts^  aided 
by  the  rotation  of  the  epiphysis  and  the  very  small  size  of  the  upper 
fragment,  Mr.  Poland,  in  his  Tratinrntk  Separation  of  Epiphyses 
(p*  226) — one  of  the  most  striking  works  on  surgery  which  have  ever 
appeared  in  any  language,  and  a  mine  of  wealth  as  far  as  its  hicid^ 
complete,  and  helpful  instruction  goes — ^states  that  "  one  of  tlie  chief 
difficulties  in  reduction  occurs  from  the  insertiun  between  the  epiphysial 
fragments  of  bands  of  periosteum,  fascia  or  muscle,  or  from  the  pene- 
tration of  the  periosteal  sheath  by  the  diaphysial  end***  Other  cases 
are  those  where,  if  the  displacement  is  corrected,  there  is  much 
diiHeulty  in  maintaining  the  reduction  when  a  sbaqi  portion  of  the 
lower  fragment,  having  penetrated  the  deltoid,  is  projecting  under  the 
skin,  and  when  there  is  evidence  of  pressure  on  the  vessels  and  nerves, 

Tbe  operation  sliould  be  performed  on  some  such  lines  as  these.  An 
incision  is  made  freely  in  the  interval  between  the  pectoral  and  deltoid  ; 
the  cephalic  vein  is  drawn  aside  or  tied  between  double  ligatures.  The 
soft  parts  having  been  widely  retracted,  the  ends  of  tlie  two  fragments 
are  next  identified  and  examined,  any  rent  in  the  periosteum  being 
carefully  enlarged  if  needful.  It  will  now  he  found  possible,  in  some 
cases,  to  replace  the  fragments  in  position,  as  they  will  remain  in 
contact  after  any  folded-in  fibres  of  muscle  or  periostenm  have  been 
removed.  The  edges  of  the  rent  in  the  periosteum  and  capsule  should 
be  carefully  sutured,  and  it  may  be  well  to  draw  together  with  buried 
sutures  of  sterilised  silk  any  opened-up  periarticulai'  planes  of  connec- 
tive tissue.  Where  the  fragments  do  not  come  readilj'  into  position,  it 
will  be  needful  to  remove  any  projection  from  the  lower  fragment.      If 
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there  is  aiiy  difficulty  in  retaining  tlie  fragments  in  position  it  will  be 
well  to  wire  them  together,  the  wire  being  hammered  down  in  situ 
(p.  129.)  The  question  of  the  use  of  drainage  will  depend  upon  the 
degree  of  disturbance  of  the  parts,  the  amoiuit  of  probable  oozing,  lI'O. 

In  those  cases  where  the  epiphysial  head  is  not  only  separated,  but 
dislocated  owing  to  the  severit}^  of  the  injury  having  lacerated  the 
capsule  freely,  Poland  (loc,  snpi^a  cit.,  p.  243)  advises  as  follows  :— 

*'  Seeing  that  it  is  almost  impossible  to  reduce  the  head  of  the  bone 
in  these  extremely  rare  cases,  an  incision  should  be  made,  with 
antiseptic  precautions,  through  the  skin  and  deltoid  down  to  the  seat 
of  separation,  and  the  epiphysis  replaced  in  position.  It  will  be  found 
necessary  to  open  the  capsule  of  the  shoulder-joint  before  the  epiphysis 
can  be  reduced.  This  should  be  accomplished  by  difect  manipulation 
of  the  head  into  its  place  by  pressure  of  the  thuujb  and  (ingers,  or  by 
means  of  a  traction-hook  (Fig,  98)  inserted  into  a  hole  drilled  in  it 
after  the  method  advocated  by  McBurney  (Ann,  of  Surg.,  April  1894, 
p.  408).  The  fragments  should  then  be  fastened  together  in  their 
normal  position  by  means  of  pegs  or  sutures." 

ii*  Ca^es  of  older  date* — Here,  where  some  weeks  or  months  have 
elapsed,  interference  may  be  called  for,  owing  to  the  limitation  of 
movement,  especially  as  regards  abduction,  elevation,  and  rotation, 
brought  about  by  tlie  overlapping  of  the  fragments,  their  union  in  a 
faulty  position,  and  the  projecting  callus.  Here,  after  exposure  of  the 
seat  of  union,  and  free  retraction  of  the  soft  parts,  the  surgeon  will 
have  to  follow  the  advice  of  M.  C.  Walther  (Rei\  d'Ortkop.^  Jan.,  1897, 
p.  43,  quoted  by  Poland,  loe,  »upra  ci/.,  p*  240),  and  decide  between 
the  necessity  of  completely  resecting  the  callus  in  order  to  place  the 
fragments  absolutely  in  position,  or  to  freely  remove  any  projecting 
ends  of  the  diaphysial  fragment,  and  plane  away  any  excessive  callus. 

B.  Compound  CasOB. — Here  resection  of  the  projecting  end  of  the 
diaphysis  will  usually  be  required  before  reduction  can  be  effected,  a 
step  tliat  will  facilitate  the  thorough  cleansing  of  the  parts  which  is  so 
much  required.  Wiring  with  sufficiently  stout  wire,  and  suture  of  the 
rent  in  the  periosteum,  will  be  required,  as  ah-eady  indicated  above. 
About  three  weeks  after  any  of  these  operations,  passive  movement 
should  be  begiiu,  and  perseveringly  continued,  together  with  friction 
and  massage. 


CHAPTER  VII. 
BEMOVAL  OF  THE  SCAFULA. 

IiulinntionH. 

I.  Nrw    j^riiwllm.       2.  Caries.      3.  Accidents  —  e,g,^   railway    and 

limi'liiiHTV  iirciili'iitN. 

I.  Ah  it.  IN  till'  first  (»f  the  nbove  which  chiefly  raise  the  question  of 
i-i'fiiiiviil  of  tlir  lioiif.  Ill  1(1  wliich  present  the  greatest  difficulties,  it  is  to 
ri'iiKiviil  III'  the  sciipiihi  for  new  growths  that  most  of  the  following 
H'liiiitKh  Mill  iipplv' 

A.  Partial  Bbmoval  of  the  Scapula.— In  a  very  few  cases  (e.g,^ 
whnii'  till*  Miir^iMiii.  opi»rHtin<;  on  iin  eXi»stosis,  is  uncertain  as  to  the 
nitliiii'  III  ijiiliii^r  1111(1  (lo(»s  ni»t  ft^el  sntisfied  with  gouging  this,  or  where 
hi-  1:1  ciit.iuii  Lliiit.  lie  is  (h^ilin^  with  an  unmixed  enchondroma  in  an 
41(11 1\  niiip^c)  pint  ml  I'cMioviiI  of  the  bone  may  be  sufficient.  The  chief 
itiniiiluil  pifint'i  licrc  an*  (1)  to  freely  expose  the  growth  by  appro* 
pi  Mill  fliipn,  ho  tliiit  the  limits  may  be  clearly  defined;  (2)  to  be 
piMUiliil  Willi  rcliiililc  instruments  of  keen  temper,  owing  to  the 
I  >iiiiliii(/  liiitiliicMh  which  may  be  met  with  here. 

Wbili-  h rniilineiitul  writers*  have  jjiven  elaborate  directions  for 

piiiliiil  niiniMil  nf  the  Mi'iipiila,  it  is  only  in  the  above  ver}*  few  cases 
iliiii  1)11:1  npti-iiriiiii  I'l  liK<  ly  t(»  be  used  by  P^nglish  surgeons.  Mr. 
riijliiilt,  III  liin  piipii  I  oil  two  cases  of  removal  of  the  scapula,  thus 
MilviiMM  nil  iliiti  niiitter:  "  It  a  portion  (»f  the  scapula  be  removed,  it 
(iboiilil  iiiih  be  till'  lower  portion.  Hut  even  if  this  be  attempted,  the 
|iir-ti  111  jiliniil  wiiiilil  pioliiibly  be  much  greater  than  if  the  whole  bone 
win  iiiiii»\eil;  tor  the  wound  is  more  confined,  and  the  wounded 
MilitiK  11  Kid  nil  lie  iipt  to  retract  behind  the  bone  abovCi  and  offer  great 
iilihfdrb  <i  to  their  lining'  Necur(>(l.  However,  should  the  lower  angle  be 
iiliiiH'  till-  tjiiii  III  (liHeiihc,  the  attempt  to  remove  the  lower  portion  only 
ih  |ii:!litiiilili-."  It  inuNt,  however,  be  borne  in  mind  that,  when  a  bone 
In  iiiiif  till-  hi'iit  of  iliNeiise  which  reipiires  removal,  the  disease  is  very 
iipt  III  iiriii    111  the  portion  left,  and  less  liable  to  do  so  if  the  whole 

biilie  lilt  HliiMVed, 

'Mill  iiliove   I irks  of  Mr.    l\dlock  an*  entirely  home  out  by  the 

hihtoiiiM  iif  cahch  which  liaV(^  been  watched  after  partial  removal  of  the 
bciipiilii  for  any  ^M'owth  save  iin  exostosis. 

'Iliini,  111  .liiiiiiiiiv,  iK/i*),  Hir  W.  KiTi^urwon  (/>/»! v/,  vol.  ii.  18O5.  p.  59 1')  removed  the 
lnWi-i  iMii  ihinln  III  llii*  hriipiilii  for  UHiicroiiiutous  growth.  lUrurrence  tiHtk  place,  and, 
ill  llii:  liilliiMiii^^  Niivi'tiiltiT  till'  m-^l  (if  llic  Hcupiila,  the  greater  part  of  the  clavicle,  and 
Ihif  iipprr  I'xfiriiiify  wi-n*  taken  away. 


Ktf.^  M.  A.  I  Vina  I  III  re,  lies  l^meur*  tif  V  Omophite  {Vnn^,  1873). 
I  St,  Uvonjv'it  Jhutp,  liep,^  vol.  iv.  p.  23C. 
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Dr,  Bind,  of  Stockport  {Lantet,  toL  ii,  1865,  p.  696),  removed  the  lower  two- thirds  of 
the  acapnia  for  a  growth  the  size  of  aa  orange  in  the  infrnspinous  fossa^  in  a  chiki  aged 
io>  the  bone  being  sawn  through  tiehind  the  neck  in  a  Hoc  with  the  aupra-ftcapohir  notch, 
A  year  and  a  half  later  the  growth  recurred  and  grew  quickly,  the  rest  of  the  scapula 
being  now  taken  away  together  with  the  head  of  the  humeral,  which  had  become  adherent 
to  (he  Kcapnla,  and  thus  also  required  removal  A  jear  aod  a  half  later  the  child  recDamed 
well,  the  u*e  of  the  hand  **  in  sewing  and  writing  being  very  little  impaired/* 

When  in  doubt  as  to  partial  or  complete  removal  of  the  scapula  in  a 
case  of  enchonrlroina,  the  surgeon  will  he  chiefly  guided  hj  the 
duration  and  rate  of  progress  of  the  growth,  its  density,  how  far 
it  is  strictly  locahsed,  and  whether  there  is  any  evidence  of  adjacent 
nodules  of  cartilage,  pointin*:;  to  an  infection  of  the  medulla, 

B.  Bemoval   of  the   Entire  Scapula   by  itself  {^^g*,  oases 

where-4i'ie  growth  is  primary  frotn  the  scapula,  and  where  there  is  no 
extension  to  the  humerus  or  into  the  axilla.*— Preparations  against 
shock  should  he  taken,  the  extremities  being  bandaged  in  cotton- wool, 
the  head  kept  low,  ether  given,  and  subcutaneous  injections  of  ether 
and  brandy,  and  the  materials  needful  for  injection  of  saline  solution 
(p*  141)  being  in  readiness*  The  patient  is  placed  at  the  edge  of  the 
table  and  rolled  over  to  the  opposite  side.  If  the  gi'owth  is  very 
vascular,  or  the  patient  weakly,  pressure  on  the  subclaviaOi  if  effectual, 
may  help ;  or  if,  from  the  extension  of  the  growth,  this  is  rendered 
difficult,  it  may  be  effected  by  making  an  incision  down  to  and  through 
the  deep  fascia  over  the  artery  itself,  in  order  to  enable  an  assistant  to 
put  his  thunib  or  finger  directly  upon  it*t  This  may  be  done  hy  a 
separate  incision,  or  by  an  extension  of  that  by  which  the  clavicle  is 
divided.  But  as  the  movements  of  tlie  limb  may  easily  dislodge  the 
assistant's  finger,  the  operator  will  do  better  to  trust  to  plenty  of 
Spencer  Wells's  forceps,  and  tying  these  off  in  batches  of  four  or  five. 
Great  assistance  will  be  given  by  the  preliminary  ligature  of  the 
subscapular  artery  recommended  by  Mr.  Watson  Cheyne,  C,B> 

This  authority  has  made  use  of  a  preliminary  anterior  incision  in 
removal  of  the  scapula  for  a  large  enchondroma  which  filled  up  the 


•  In  cjiaes  where  the  question  lies  between  removal  of  the  acapala  and  interacapolo* 
thoracic  ainiiutation*  J.  J.  BuchAnanj  who  has  considered  fully  the  three  operations  of 
partial  and  c^jnaplete  removal  of  the  Bcapula  and  interscapulo- thoracic  amputation 
{PhilaMphia  Mnlirftl  Jtmrmil,  igoo%  advisea  that  the  proposal  of  Jennel  {Le  Mid,  MM^ 
1S93,  t.  i.  p.  251)  be  fulloweil.     **  In  every  case  in  which  it  is  Buspected  that  the  axillary 

eU  atid  nerves  may  be  involved  in  a  growth  of  the  scapnlaf  the  operation  should  be 
80  conducted  that  it  may,  if  desirable,  be  conYert«d  into  a  formal  ititeniicapulo-thoracio 
amputatioQ.  He  makes  the  posterior  and  clavicular  jocision  of  Berger,  divides  the 
clavicular  and  acronnal  attachments  of  the  rleltAJid,  and  tlirough  thia  incision  makes 
a  digital  examination  of  the  relation  of  the  growth  to  the  vessels  and  nerves.  If  satia- 
factory  information  cannot  be  tbujj  gained,  be  resects  the  external  third  of  the  clavicle, 
teparates  the  muscular  attacbments  to  the  coracoid,  and  thus  gains  better  access  to  the 
resBela  and  nerves/'  P^jbubly  it  would  be  surer  and  safer  to  follow  Berger,  and  in  all 
doubtful  casea  to  Ijegiu  with  i-e&ection  of  the  clavicle. 

t  As  adopted  by  Prrjf,  Syme  in  performing  the  old  operation  in  a  caae  of  axillary 
Anearysm,  p,  175.  If  the  clavicle  is  going  to  be  removed,  the  aubclavian  can  be  com- 
manded by  cutting  down  on  the  clavicle,  freeing  it  from  its  attachments  in  its  inner 
third,  passing  a  fiat  director  careEully  beueutb  it,  sawing  through  the  bone  here,  and 
removing  a  portion  of  it,  the  finger  being  thus  placed  directly  on  the  subclavian 
(JeafiEreson,  Laneeffy  1874,  voh  i.  p,  759). 


*  If  the  nkin  in  inrolved  or  iilcenited,  the  flaps  muBt  be  so  shaped  as  to  Isolate  thiB. 

f  It  is  a  tmd  sign  if  any  of  the  iiiut»clefl  severecl  are  infiltrated  with  growth.  That 
this»  however,  is  not  inooinpatible  with  a  good  recovery  is  shown  by  the  second  of  Prof, 
Synie's  cases  (/w-nVi^Jif  of  th^  Scapuhi^  p,  a8),  in  which  it  is  stated  that  "  the  tumour 
weighed  between  4  aud  5  pounds  ;  it  hati  a  soft  cousiatence  and  a  very  suspicious  aspect, 
which  was  strengtheneci  by  micro«copical  eiamiimtion,  as  the  muscular  subetAnce  that 
was  taken  away  along  with  the  growth  appeared  to  be  loaflotl  with  the  germs  of  future 
disease ;  but  fifteen  nionthe  having  elapsed  since  the  ot>erat]on  was  pcrfortued^  without  the 
slightest  appearance  of  relapse,  it  may  be  hoped  that  the  recovery  will  prove  permanent.** 
On  this  point  1  wo^ld  refer  ray  readers  to  the  case  of  mine  at  p,  219. 

$  If  the  upper  border  can  be  taken  lief  ore  the  axillarj'  one  is  dealt  with,  the  subclaviazi 
oan  be  better  cootroUed  when  the  subscapular  artery  (a  source  of  free  bBemorrhage)  Is 
severed.     But  this  vessel  should  have  been  secured  by  Mr.  Cheyne's  preliminary  incision. 

§  Prof.  Spenoe  (JW(«.  Med.  Jmrn.^  Aug.  1872^  p.  178)  recommends  that  the  clavicle 
should  be  left,  not  sawn  through^  otherwise  the  head  of  the  hnmcrus  tends  to  project 
through  the  incision,  there  being  nothing  but  skin  left,  the  overhanging  arch  of  bon*^ 


I 
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axilU,  "  projecting  the  pecUiralis  forwards  to  a  marked  degree/*  an  inci- 
sion which  he  reeom mends  in  all  cases  {King*§  CoIUpe  Hotp.  Rep,,  vol,  ii, 
p.  83  ;  CUn.  Soc,  Trann,,  '^95»  vol.  xxviii.  p*  284).  In  tlic  first  instance 
an  incision  was  niftde.  begiiiniiig  below  at  the  junction  of  the  axillary 
and  brtichial  vessels,  and  running  up  in  the  line  of  the  former,  so  that 
the  axillft  is  freely  opened  in  its  whole  extent.  The  anterior  fold  of 
the  axilla  is  raised  so  as  to  expose  the  coracoid  |)rocess;  the  three 
muscles  attached  to  this  are  next  divided  with  blunt-pointed  scissors 
kept  close  to  the  bone.  This  full}^  exposes  the  axillary  artery,  and  its 
subscapular  branch  is  at  once  ligatured.  *'  The  patient  was  then  turned 
over,  and  the  operation  was  completed  in  the  ordinary  way.  .  .  .  The 
ligature  of  the  subscapular  artery  answered  admirably.  In  this  ca»e 
the  patient  lost  extremely  little  blood,  probably  not  more  than  an 
ounce  all^jgether.  The  detachment  of  the  muscles  attached  to  the 
coracoid  process  also  enabled  the  operation  to  be  completed  yery 
rapidly,  for  after  the  posterior  scapular  muscles  had  been  divided,  and 
the  trapezius  and  the  deltoid  had  been  raised,  the  acromio-clavicular 
joint  and  the  muscles  going  to  the  bead  of  the  humerus  were  practically 
the  only  things  which  had  to  be  divided.** 

The  patient  being  turned  over,  flaps  are  quickly  and  freely  turned  ■ 
back,  usuaUy  by  a  T-shaped  incision,  one  limb  rujining  from  the  I 
acromio-clavicular  joint  inwards  to  the  superior  angle  of  the  scapula, 
while  the  other  and  longer  is  made  at  right  angles  to  tbe  first  down  to 
the  angle  of  the  scapula.  In  auotlier  case  the  surgeon  may  prefer  to 
make  an  incision  along  the  vertebral  border  of  the  scapula,  and  the 
other  at  light  angles  to  it  across  the  centre  of  tlie  growth.*  In  either 
case  care  must  he  taken  not  to  open  the  capsule  of  the  growth. 

When  tbe  whole  mass  is  thoroughly  exposed,  the  trapesius  and 
deltoid  are  first  severed,  the  arui  being  pulled  away  from  the  trunk.  ■ 
The  levator  angidi  and  tite  rhomhoidei  are  next  cut  through, t  the  ™ 
posterior  scapular  artery  secured,  and  the  sermtus  niagnus  divided, 
being  first  made  tense  by  lifting  the  scapula  off  the  ribs  upwards  and 
outwards.  l*he  muscles  on  the  upper  border  are  now  J  attacked — 
viz,,  any  remains  of  the  deltoid,  the  omo-liyoid,  and  the  supra- 
spinatus— and  the  supra^scapnlar  artery  secured.  The  acromio- 
clavicular joint   is   next   opened,  or  else  the  acromion  or  clavicle, § 
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according  to  tbe  extension  of  the  gi'owth  in  this  direction,  severed  by 
bone-force|vs  or  a  narrow  saw.  If  the  acromion  can  be  safely  left,  the 
reanltmg  deformity — ^viz.,  dropping  of  the  shoulder  and  entire  loss  of 
the  action  of  the  trapezius — will  be  lessened. 

The  lower  angle  being  freed  and  the  latissimus  dorsi  {if  involved) 
resected,  the  scapula  can  now  be  draggeil  away  from  the  chest  by 
8li|»ping  two  or  three  fingers  over  the  upper  or  vertebral  border. 
Thus,  by  tilting  the  scapula  outwards »  tbe  axillary  border  can  be 
inspected,  the  teres  and  infrasi»inatns  muscleB  severed,  the  position  of 
the  subscapular  artery  defined  by  a  fuiger  passed  beneath  it,  and  care 
talten  that  this  vessel,  already  tied  by  the  preliminary  incision,  remains 
safely  secured,  Tbe  scapula  being  still  further  pulled  away  from  the 
chest,  the  muscles  attached  to  tlie  coracoid  process  will  be  seen 
severed,  and  the  scapula  is  removed  by  cutting  into  the  shoulder-joint 
and  severing  the  cai>snlar  tendons  and  tbe  biceps  and  triceps.  The 
coracoid  process  may  become  detached  at  this  stage  if  partially  eroded 
by  extension  of  the  growth,  or  if  tbe  patient  be  young.  If  this  happen, 
it  must  be  carefully  dissected  out  afterwards.*  The  different  arteries, 
besides  the  subscapular,  must  be  secured,  if  possible,  before  they  are 
cut.  Too  many  Spencer  Wells's  forceps  must  not  be  left  on  at  one 
time,  or  they  will  be  found  to  interfere  with  tlie  needful  manipulation 
of  the  bone.  Every  vessel  must  be  thoroughly  secured  by  ligature; 
otherwise,  oozing  is  very  likely  to  take  place  a  few  hours  later. t 

Heemorrhage  may  be  best  avoided  by  attention  to  the  following 
points  :  (i)  Making  use  of  Mr.  Watson  Cheyne*s  method,  and  securing 
the  subscapular  artery  early.  (2)  Where  this  method  is  not  available, 
a  trial  of  adequate  pressure  on  the  subclavian,  this  being  effected  by  a 
special  incision,  if  needful,  to  command  the  vessel.  Reasons  for  not 
trusting  to  this  have  been  given  at  p.  215,  (3)  Dealing  with  the  axillary 
border  and  subscapular  artery  last.  (4)  In  any  case,  rapid  use  of 
knife  or  scissors  by  the  operator,  aided  by  intelligent  help  from  assis- 
tants in  securing  bleeding  points,  and  from  an  anesthetist  who  will  not 


baring  been  removed.  On  the  other  band)  sawing  the  clavicle,  while  it  Ifiaves  A  cat 
surface  of  bone  aa  a.  possible  source  of  irritatioiif  faciUtates  the  operation  flomewhat,  as  it 
expose  better  the  larj^e  vessels  and  the  maaclea  attached  to  the  eoracoid  process. 

•  If  the  growth  hn»  involved  the  axillary  vessels  and  nerves^,  this  outlying  portion  may 
be  dealt  with  lat^^r  on,  after  the  main  maj»  has  been  sepanited  and  removed.  If  it  is 
desLTixl  to  remove  thLs  extension  of  the  diseoae  now  while  in  coniitiiiity  with  the  scapalar 
growth  itself,  the  surgeon  will  liave  both  hia  hands  free  for  what  is  a  troablraome  diaseo- 
tion,  by  aakiag  an  asfiiBtant  to  drag  the  marn  mass  strongly  backwards.  To  facilitate  this 
step,  Prof.  Syme  {U*c.  lupra  eU.  p.  26)  placed  a  piece  of  oord  round  the  divided  extremity 
of  the  clavicle,  for  the  assistant  to  pull  njK)n.  The  greatest  care  Juust  be  taken,  when 
dealing  with  projections  into  the  axilla,  to  keep  the  knife,  or  blunt  dissector,  as  close  as  is 
safe  to  the  growth,  for  fear  of  opening  the  large  vessels.  Large  flexible  copper  retractors 
should  also  be  at  hand.  But  it  will  be  well,  in  cases  where  there  is  evidence  of  the 
scapular  growth  having  eneroaehed  upon  the  Large  vessels  and  nerves,  to  obtain  leave  for 
the  |>erformaDce  of  inter»capulo- thoracic  amputation.  The  first  step  in  the  operation 
should  now  be  division  and  sufficient  removal  of  the  clavicle,  so  as  to  clear  up  the  state 
of  the  above  imj>ortant  structures*  If  they  are  involved  by  the  growth  the  major 
operation  (p.  221)  should  be  at  onoe  resorted  to, 

t  In  a  case  of  this  kind,  Mr.  Berkeley  Hill  transfused  twice,  but  unancoessfully,  the 
patient  dying  of  shock  and  acute  septicaemia  in  forty-five  honra  (^BriL  Mad,  Jimm^  1880, 
ToU  i*  p.  487, 
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be  unduly  aii^iious,  is  essentiaL  (5)  Taking  Cfire  not  to  cat  into 
l^rowth  itself.  (6)  By  some  it  is  recommended  to  make  the  incisions 
gnulually,  not  larger  tlian  are  required  at  the  time,  as  a  means  of  mini- 
mising^ the  hieuiorrhage.  It  must  be  remembered,  with  regard  to  this 
point,  tliat  Bmiill  and  cramped  incisions  interfere  with  a  free  and  rapid 
hand  and  sufficient  exposure  of  tlie  parts,  conditions  which  conduce  to 
thuFongh  dealing  with  bleeding  points,  and  thus  facing  one  of  the  chief 
difficulties  of  this  important  operation. 

Adequate  drainage  is  now  provided  on  account  of  tlie  liability  to 
subsequent  oozing,  the  attachments  of  the  trapezius  and  deltoid  sutured 
together  with  fine  sterilised  silk,  the  tlaps  united,  ami  the  arm  secured 
to  the  side  for  a  few  days,  after  which  it  nuiy  be  supported  in  a  sling  if 
the  head  of  the  Immerus  does  not  tend  to  protrude. 

In  the  case  of  sarcomata,  removal  of  the  scapula  alone  or  together 
with  the  upper  extremity  (chap,  viii.)  may  be  called  for. 

The  malignancy  of  these  growths  is  well  known,  together  with 
their  tendency  to  involve  surrounding  parts  and  to  creep  into  regions 
inaccessible  to  the  surgeon.     Early  operation  is  imperatively  required. 

In  the  case  of  operation,  the  prognosis  will  be  best,  however  lai'ge 
the  growth,  when  the  rate  of  progress  has  been  slow,  when  the  growth 
is  uniformly  hard,  or  if  only  a  certain  amount  of  elasticity  is  combined 
with  the  hardness  (as  in  unmixed  enchondroniata)  when  the  outline  is 
distinct  and  well  defined,  and  the  mass  mt>vahie  upon  the  ribs,* 

On  the  other  hand,  the  prognosis  is  less  favourable  when  the  out- 
line is  uniforns  rather  than  nodulated  or  b*>ssed,  the  feel  semi-elastic 
instead  of  hard,  the  progress  rapid  and  painful,  the  different  parts  of 
the  scapula  nmch  obscured f  and  its  mobility  much  impaired,  the 
outline  of  the  growth  ill  defined  and  lost  indistinctly  in  the  axilla. 
Pulsation,  bruit,  enlarged  glands,  inliltration  of  the  skin,  and  any  local 
rise  in  temperature  are  also  of  evil  omen.  In  these  cases  when  the 
prognosis  is  unfavourabh^  the  surgeon  will  do  well  to  reaort  to 
interscapulo-thoracic  amputation  (p.  221)* 


•  That  thts  mobility  is  a  matter  of  eome  importance  is  ghoflm  by  tbe  following 
quoted  by  M.  S6U]lot  at  p.  350  of  his  Traiti  d€  Midecine  opiratmre :  *'  Kouh  refti8&m<ii  niL 
jour  d'ojx^rcr  un  jeuiie  homme  atteint  d'un  cancer  <?uorme  du  sciipulutii,  doot  lea  limits 
nT^taient  pas  ucttemcnb  tix^cs,  et  nous  diimes  nous  applaudir  dc  noire  abstention  en 
dccoavrant  plus  tanl,  k  la  u^ksropaie,  que  la  tumeur  nvait  pdn^trd  tians  In  poitrine  et 
enrahi  un  lobe  pulmonaire/'  Mr.  A.  Uartnatluke  Shuild  has  kiudlj  drawu  my  attenUon 
to  an  imjKirtant  ca«u  whicb  shows  how  easily  a  sarcoma  of  the  venter  scapulaG  may 
implicate  the  thorax,  withoat  any  exact  diagnoflis  of  the  pasition  and  extent  of  the 
growth  being  poasible*  A  boy,  set,  10,  waa  admitted  under  his  care  with  a  Bwelling,  the 
Biae  of  an  orange,  on  the  axillary  border  of  one  scapula.  This  swelling  was  Eomewhat 
fixcfi,  moving  but  slightly  when  the  arm  and  eeapnla  were  raised  at  the  operatiun.  The 
interc<3Rtiil9  and  pleura  were  found  to  be  blcnd&^I  with  the  growth.  In  the  attempts  to 
separata  them  the  pleural  sac  wo«  op<Jned.  Pneumothorax  ensued,  and  death  took  plaee 
the  next  day.  The  specimen  which  illustrates  this  instructive  case  will  be  fountl  in  the 
Hiinterian  collection,  R.C.S.,  No,  5S6B. 

f  In  a  very  large  scapular  sarcoma  on  which  Mr.  Pollock  operated^  it  is  stated  that 
**  the  masfi  extended  over  the  opper  portion  of  the  scapula,  which  could  not  here  be  traced, 
and  over  the  outer  part  of  the  clavicle,  which  could  not  be  felt ;  and  also  so  far  into  the 
lower  triangle  of  the  neck  that  the  subclavian  artery  could  not  be  distinguished  or  reached 
by  the  finger/'  The  whole  mass  was  removed,  but  tbe  patient,  aged  47,  died  on  the  sixth 
dajTi  of  chronic  bronchitis. 
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CONBITION  OF  THE  LlMB  AFTER    REMOVAL  OF  THE    ScAFULA. A  limb 

thus  preserved  will  be  strong  and  useful.  If  the  clavicle  has  uot  been 
much  interfered  with,  the  clavicular  fibres  of  the  deltoid  will  remain, 
and  these,  especially  if  sutured  to  the  trapezius,  together  with  the 
latissimus  dorsi  and  pectoralis  major,  will  probabl}^  confer  a  fair 
amount  of  motion  on  the  limb.  In  one  of  Prof,  Syme's  eases,  after 
removal  of  the  scapula  and  the  outer  third  of  the  clavicle,  and, 
by  a  previous  operation,  the  head  of  the  humerus,  the  patient  was 
able  to  lift  heavy  weights,  and  to  fill  the  appointment  of  provincial 
letter-carrier. 

In  a  very  successful  case  of  Mr,  Syraonda*  (Clin.  Soc.  Tram.,  vol.  xx. 
p,  24),  in  which  the  scapula  was  removed  for  osteo-sarcoma,  the  man 
was  in  good  health  two  years  and  a  half  after  the  oi>eration. 

He  was  ftble  to  do  aU  the  lighter  work  of  a  carp^nter^  iDcluding  the  use  of  a  plane. 
Overhead  work  he  coiiM  not  do.  In  this  case  the  articuhir  surface  of  the  humerus  had 
also  beeo  rcmovetl  about  a  month  latere  as  it  was  thought  to  Ije  the  cause  of  prolonged 
gupp  unit  ion. 

The  following  case  is  of  interest  from  the  extension  of  the  sarcoma 
into  one  of  the  scapular  muscles,  the  ill-defined  outline  and  soft  feel  of 
the  growth,  its  long  duration,  and  yet  the  long  period  of  relief  which 
has  followed : 

In  March,  1892,  one  of  the  nurses  at  the  Canterbury  Hospital  waa  sent  to  me  by 
Dr.  Alexander,  of  Faversbnm.  The  outline  of  the  left  Bcupula  was  replaced  by  a  large 
mass,  of  uniform  outUue,  fairly  deSnetl  over  tbo  lower  two  thinla  of  the  l>one»  but  above 
very  indistinct,  semi-elastic  to  the  feel^  without  any  nmlules  or  bosses  of  harder  growth. 
The  scapula  was  moviLiblc  upon  the  ribs.  The  history  was  one  of  early  pain  eight  months 
before,  for  which  the  patient  naed  to  resort  to  the  baneful  rcmeily  of  robbing  her  1 
scapular  region  apiinst  any  hard  projecting  ridge,  e.ff,,  a  mantdpiece.  For  the  last  three 
month»  the  increase  in  the  size  of  the  swelling  and  in  the  pain  hadt  alike,  been  rapid. 
The  scapula  was  removLHJ  in  Bright  Ward,  Guy's  Hospital,  and  I  am  particularly 
indebtetl  to  Dr.  H.  Hodgson  for  the  masterly  way  in  which  he  Bdminietered  the  ether* 
The  most  iuteresling  point  about  the  ca-se  was  that  the  sarcoma,  which  a]>pcareti  to  have 
begun  in  tlie  infiaspinous  fossa,  had  perforated  the  bone,  and  in  nmuy  places  greyish 
masses  of  growth  could  be  seen  blending  with  and  replacing  the  delicate  fasciculi  of  the 
eubecapularia.  The  chief  diti^culty  met  with  in  the  after-treatment  wrs  keeping  the 
patient,  a  highly  neurotic  woman,  and  one  not  amenable  to  treatment,  quiet.  The  wound 
did  not  run  an  aseptic  course.  Ten  days  Liter,  incisions  were  required  for  drainage  of  the 
auppnration  which  followod.  Later  on,  the  articular  surface  and  epiphyses  of  Ibe  heibd 
and  tuberofiitievSiof  the  humerus  l>ecame  detachft^l.  Two  years  after  the  operation  I  n 
the  imtient.  The  antero-|X)st4;rior  movements  of  the  shoulder- joint  were  goo<^l*  The 
patitint  could  nurge  a  delicate  mother,  use  ber  needle,  &c.,  but  ah^^tuction  and  elevation 
were  almost  completely  abolished.  In  spite  of  the  infiltration  of  one  at  least  of  the 
muiicles,  there  was  no  evidence  whatever  of  any  recurrence, 

Age  of  ike  Patient » — The  scapula  has  been  successfully  removed 
for  growth  at  ages  varying  between  **  about  seventy  "  and  **  about 
eight.'*  The  former  was  a  patient  of  Prof.  Sytnc,  who  died  about 
two  months  after  the  operation,  apparently  of  internal  deposits.  The 
latter  case  occurred  in  India,*  the  upper  extremity  being  removed  at 
the  same  time. 


*  A  Tery  brief  mention  of  this  case  is  given  in  a  letter,  Lancet^  iS74»  t<>^*  ■*  p.  S19.     It 
is  Dol  stated  whether  the  patient  was  a  native  or  no. 
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Dangers  of  the  Operation  and  Causae  of  Death. — These  will  be 

the  same  as  tliose  giyen  at  the  end  of  the  next  chapter. 

2.  Removal  of  the  Scapula  for  Caries.* — This  needs  no  especial 
mention.  The  parts  being  sufficiently  exposed,  the  operation  will  be 
conducted,  as  far  as  possible,  subperiosteally,  by  means  of  appropriate 
blunt  dissectors  or  periosteal  elevators. 

*  A  good  case  of  this  kind  is  recorded  by  Sir  W.  Fergnason  (JM.-Ckt>.  TVau.,  toL 
xzzi.  p.  310).  An  exquisite  drawing  of  the  scapnlar-one  of  the  Tery  best  bj  the  hands 
of  the  Baggs— will  be  found  in  the  same  author's  Prartical  Surf  erf  ^  4th  ed.  p.  309, 

Fig.  144. 


CHAPTER  VIII, 

REMOVAt  OF  THE  UPPEB  EXTEEMITY,  ARM, 
SCAPULA,  Am)  GREATER  FART  OF  THE 
CLAVICLE. 

IirTEBSGAPTJLO-THOBACIC    AMPUTATIOK^, 

This  operation,  performed  chiefly  for  growths  of  the  humerus  which 
cannot  be  completely  removed  by  amputation  at  the  shoulder-joint,* 
occasionally  for  growths  of  the  scapula  (p.  21 8)  and  those  of  the  axilla, 
as  in  Mr.  Stanley  Boyd's  case  (p.  225X  and,  much  more  rarely,  for 
injury,  persistent  carcinouia  of  the  breast  and  tubercular  disease, t  has 
been  of  late  years  advocated  by  M.  Paul  Berger  {U Amputation  da 
Memhre  supirieur  duns  la  contiguite  da  Tixmc,  Paris,  1887)  amongst 
Continental  surgeons,  and  by  Sir.  F.  Treves  and  others  in  this  country 
and  America. 

The  method  described  below  is  that  of  M,  Berger;  a  very  clear 
account  is  also  given  b}"  M.  Farabeuf  (loc*  supra  ctf.),  and  one  by 
Sir  ¥.  Treves  {Oper,  Surgeri/^  2nd  ed.  vol.  i.  p.  380) :  on  these  I  have 
drawn  largely. 

First  Step. —Division  of  the  clavicle  and  securing  the  vessels.  The 
patient  being  brought  to  the  edge  of  the  table,  with  his  shouhiers 
raised^  the  surgeon,  standing  outside  the  limb,  makes  an  incision  with 
a  stout  scalpel  along  the  whole  length  of  the  clavicle,  from  just  outside 
the  sterno- mastoid  muscle  to  a  point  immediately  beyond  the  acromio- 
clavicular joint*      The  incision  divides  the  periosteum  down  to  the 

•  Aft  In  Mr.  Barlmg'a  case  (Brit,  Med,  J<?Mr».,  vol.  i.  189S,  p.  883),  any  stirgeoD  in 
doubt  aa  to  the  neoeasitj  of  BubtDittiDg  his  patient  to  so  severe  au  opemtiou^  slioald  begin  I 
by  an  incision  between  tbe  deltoid  aad  pectoraiis  major,  and  then,  when  the  muscles  are 
tboroY)ghIj  retracted,  examine  the  condition   of   the  axilla,  the  glands,  and  determine 
whether  the  large  vcaaebi  and  nerves  are  imbetlded  in  the  growth,  kc.     In  other  cases, 
division  and  partial  removal  of  the  clavicle  may  l>e  required  in  order  to  clear  up  the 
doubtful  point.     In  every  case  this  prelimiDary  incision  should  be  made  at  the  time  when 
the  operation  ia  to  be  completed,  and  not  as  a  preliminary  step.      Dr.  A.  Cobb,  of  BoAtoii  I 
{Ann.  0/  Surg,,  Feb,,  1905,  p.  267),  relates  a  ca^  of  inter&capulo-thoracic  amputation  which 
emphasises  this  point.    The  case  was  one  of  giant-cell  sarcoma  of  periosteal  origin  of  the 
humerua  of  only  eight  weeks'  duration.     A  diagnostic  incision  being  insisted  on  by  the  , 
p^tleiit,  this  step  showed  that  the  deltoid  was  infiHrate<L    Very  sharp  reaction  followed, 
and,  eight  days  later^  when  the  major  operation  was  performed,  sarootnatous  thrombi 
were  found  in  the  subscapular  vein.      The  possibility  of  these  haTiog  been  dislodged  at 
the  prelimio&iy  operation  is  allowed.     This  paper  is  illustrated  by  two  good  skiagraphs. 

t  In  caws  of  injury  which  appear  to  call  for  so  severe  an  operationp  it  wiU  always  be  ] 
doubtful  if  the  patient  will  survive  so  severe  a  step.  In  the  two  conditions  hut  mentioned  { 
this  operation  can  very  rarely  be  justified.  In  cases  of  carcinoma  of  the  breast  it  ii  J 
ooluidered  in  the  account  of  tbiii  sabject^  q,i\ 
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bone  over  the  middle  portion  of  the  clavicle.  At  this  stage  venous 
oozing  from  the  large  superficial  veins  here  met  with  may  be  very  free. 
With  a  curved  elevator  (Fig.  66)  the  periosteum  is  separated  from  the 
middle  portion  of  the  clavicle.*  A  large  blunt  hook  (Treves)  or  a 
blunt  dissector  being  passed  under  the  inner  end  of  the  bared  part  of 
the  clavicle,  this  is  sawn  through  with  a  narrow  or  Gigli's  saw.  The 
same  part  of  the  clavicle  being  now  raised  and  steadied  with  lion- 
forceps,  and  the  periosteum  completely  separated  from  its  under 
surface,  the  bone  is  again  divided  at  the  outer  end  of  its  middle  third. 
If  resection  of  part  of  the  clavicle  is  performed,  the  removal  of  bone 
must  be  free  enough  to  facilitate  the  finding  of  the  subclavian  vessels. 
Limited  removal  of  bone  will  much  increase  the  difficulties  of  the  above 
step  (pp.  223  and  225).  The  tendency  of  the  upper  extremity  to  fall 
outwards  after  division  of  the  clavicle  will  increase  the  space  between 
the  two  parts  of  this  bone.  The  exposed  subclavius  with  its  sheath  is 
now  isolated  and  cut  through  close  to  the  site  of  the  inner  section  of 
the  clavicle,  dissected  up  so  as  to  expose  the  large  vessels,  and  turned 
outwards.  +  Fasciae  of  varying  thickness  will  have  to  be  divided  before 
the  vessels  are  reached  (Treves).  During  this  step  the  great  pectoral 
should  be  freely  divided  especially  in  muscular  subjects,  and  the  upper 
border  of  the  pectoralis  minor  should,  if  possible,  be  defined ;  the 
surgeon  must  be  prepared  for  troublesome  bleeding  from  the  cephalic 
vein  and  branches  of  the  acromio-thoracic  vessels,  and  he  may  find  a 
guide  recommended  by  Berger — viz.,  the  external  anterior  thoracic 
nerve — easy  to  see  or  feel.  This  nerve,  if  followed  upwards,  leads  to 
the  interval  between  the  artery  and  vein. J  These  large  vessels  are 
then  secured  and  divided  between  double  ligatures  of  carefully  sterilised 
silk,  pushed  well  apart  in  each  case,  and  tied  very  securely  before  each 
vessel  is  cut.  The  ligatures  should  be  placed  upon  the  subclavian 
vessels  themselves,  at  a  point  to  which  the  tubercle  on  the  first  rib 
will  be  a  guide.  If  possible  the  artery  should  be  secured  first,  and  the 
arm  well  raised  while  the  ligatures  are  placed  around  the  vein,  so  that 
as  little  blood  as  possible  be  left  in  the  extremity.  Tying  the  artery 
first  will  lessen  the  size  of  the  vein  and  render  the  securing  of  it  less 
difficult ;  furthermore,  as  pointed  out  by  Prof.  Keen,  if  the  vein  be 
injured,  as  happened  in  his  case,  while  it  is  being  tied,  the  wound  will 
not  be  flooded  with  blood.  If,  however,  the  vein  be  so  much  distended 
as  to  obscure  the  artery,  the  former  vessel  must  be  taken  first.  In 
either  case  the  greatest  care  must  be  exercised  not  to  injure  this  vessel 
for  fear  of  air  entering  the  circulation.  If  any  such  accident  occur, 
the  spot  must  be  instantly  closed,  and  the  wound  flooded  with  sterile 
saline  solution  or  some  weak  aseptic  lotion.  While  exposing  the 
vessels,  the  supra-scapular  vessels  will  probably  be  seen  crossing  tlie 

•  This  preliminary  detachment  of  the  periosteum  was  recommende<l  by  Prof.  Oilier  as 
a  safeguard  against  wounding  the  vessels.  Mr.  Chavasse  (Joe.  infra  cit.')  says  that 
"practically  this  step  is  not  to  be  recommended,  as  the  periosteum  left  obscures  the 
sabclavius  muscle,  and  has  to  be  immediately  divided."  I  should  further  object  to  it,  in 
cases  where  the  operation  is  performed  for  the  removal  of  malignant  disease,  as  likely  to 
favour  recurrence  of  the  growth. 

f  The  subclavius  must  be  thoroughly  divided  in  order  to  obtain  room  for  securing  the 
vein. 

J  Careful  feeling  for  the  pulsation  of  the  artery  will  be  another  aid. 
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upper  part  of  the  wound,  and  sliould  be  seciu'ed.  The  nerve-cords  should 
be  cut  square  and  as  high  up  as  possible.  Before  they  are  severed 
each  shoiikl  be  injected  with  eucaine  {p,  226).  Mr,  Stanley  Boyd,  in 
his  case  {bijra^  p.  225),  finding  that  removal  of  the  middle  third  of  the 
clavicle  was  insufficient  to  permit  of  easy  ligature  of  the  vein,  which 
biy  beneath  the  inner  thii'd,  removed  another  inch  from  the  hone.  He 
also  found  that  division  of  most  of  the   brachial  plexus  facilitated 

FiQ,  104. 


Interecapulo -thoracic  amputation.    Outline  of  the  0aps  (left  side).    The 
post^^rior  or  cervicO'Scapolar  flap  ii  shown  dotted.    (Fai-abeut) 

ligature  of  the    artery,  the    plexus    at   once    starting   into    relief  on 
division  of  the  clavicle, 

L)r,  Le  Conte,  of  Philadelphia  {Annah  of  Stirgert/,  Sept.  1899), 
reeommenils  disarticulation  of  the  sternal  end  of  the  clavicle  as  pre- 
lerable  to  resection.  In  the  latter  the  large  vessels  are  exposed  in  a 
narrow  fteld  and  at  a  considerable  depth.  Disarticulation  he  believes 
to  be  simpler,  quicker,  and  safer,  by  its  giving  a  much  fuller  exposure 
of  the  vessels.'  The  incision  is  begun  over  the  sternal  end  of  the 
clavicle,  carried  to  about  its  middle,  and  then  curved  downwards  to  tlie 
anterior  axillary  fold.  The  skin  and  superficial  fascia  are  dissected  up, 
exposing  well  the  inner  two-thirds  of  the  clavicle.     This  bone  is  then 


In  addition  tx)  the  ca.'iea  I  have  loentionecj  in  the  foutoote,  p,  225,  io  all  of  which 
much  difficulty  %vaa  met  with  in  securing  the  large  vessels,  Dr.  Lc  Conte  mentions  three 
others  in  which  the  same  trouble  occurretl.  The  o|)eratoi*8  were  von  Langenbeck  (^Arch.f, 
kliH,  Chif,y  1362,  Bd  iii.  a,  340)  and  (Oilier  Lyon  MtdUul,  Feb.  18S5,  U  :3tviii.  p.  i^H"^ 
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disarticuliiied  by  severiog  its  attachmeDts  to  the  sternum  ttud  rhomboid 
ligament,  the  clavicular  part  of  the  sterDo-mastoid  and  pectoraUa  major. 
The  clavicle  is  now  pulled  upwards  and  outwards,  and  the  subclaTius 
stripped  off  or  divided.  The  pector&lis  minor  is  now  seen  and  diTided^ 
and  the  vessels  thus  welt  exposed.* 

Second  Stage, — Formation  uf  the  flaps.  These  are  pectoro-axtUarj 
and  cer\ico-scapular,  ancl^  iu  fashioning  them,  the  surgeon  must  be 
guided  by  the  extent  of  the  disease.  Tlie  patient  being  so  placed  and 
steadied  tliat  the  whole  of  the  scapular  region  is  free  of  the  table,  and 
the  surgeon  standing  between  the  limb  and  the  trunk,  the  pectoro- 
axillary  tlap  is  ttien  traced  as  in  Figs.  104  and  1 03.  As  tliere  shown^ 
it  commences  iu  the  centre  of  the  incision  over  the  clavicle,  runs 
downwards  and  outwards  just  above  the  coracoid  process,  and  then 
parallel   with»  but  a  little    external   to,  Uie   depression   between    the 

deltoid  and  the  pecloralis  major.  On 
reaching  the  point  where  the  anterior  wall 
of  the  axilla  and  the  arm  join,  the  knife 
is  carried  over  the  lower  edge  of  the  pee- 
toralis  major  across  the  axillary  aspect  of 
the  arm  (Fig.  104),  and  then  backwards  and 
downwards  (the  limb  being  well  raised  by 
an  assistant)  so  as  to  pass  over  the  lower 
edges  of  the  latissimus  dorsi  and  teres 
major  and  end  over  the  apex  of  the  scapula 
{Fig.  105).  The  above  incision  only  divides 
skin  and  fasciie.  The  pectoralis  major  is 
next  cut»  and  the  pectoralis  minor  found 
and  severed  neur  the  coracoid  process. 
The  top  of  the  axilla  being  now  well  opened 
npf  the  cords  of  the  plexus  are  divided  at 
the  same  level  as  the  large  vessels,  great 
care  being  taken  of  the  central  ligatures  on 
these,  the  patient  being  rolled  over  on  to 
his  sound  side,  and  the  limb  drawn  across 
the  chest.  The  cervico^dorsal  flap  is  next  made  by  drawing  the  knife 
from  the  outer  extremity  of  the  clavicular  incision,  straight  back  over 
the  spine  of  the  sciipula  to  the  lower  angle  of  tins  bone,  where  it 
meets  the  first  incision.  The  skin  and  fascia  divided  by  this  incision 
are  reflected  to  the  vertebrid  border  of  the  scapula. t 

Nothing  now  remains  but  the  third  ami  la3t  stage — viz.,  the  removal 


I 


I 


lotencapulo* thoracic  amputa 
lion  (riglit  side),     (Keen.) 


*  Dr.  Le  Ccmte  al30  points  out  tb»t  complete  retaoT«l  of  the  bone  is  safer  in  caaei  of 
growth  than  leaving  the  Btemal  end.  This  step  would  also  be  indicated  when  there  are 
great  difficulties  in  tinding  the  subclavian  artery  where  the  cluvicle  itself  is  involved.  With 
re^rtl  to  thia  )a«t  point,  Dr.  A,  Cobb  (/rR\  tupra  cit.)  gives  the  warning  **  that  where 
malignant  diaeaae  haa  bo  extensively  involved  the  tiaauea  at  the  base  of  the  nuck  and  the 
aubetAnce  of  the  clavicle  aa  to  require  excision  of  Uie  whole  clavicle,  it  maj  lie  questioned 
whether  any  operation  m  advisable/'  He  advises  agaiMt  removal  of  the  whole  bone  as 
nnneoesBaryi  and  aa  involving  additiooal  riakif  r.jf.,  wound  of  the  inuominate  vein  or 
plewm. 

f  In  a  case  of  cystic  ljmpho*Barcoraaj  in  which  the  growth  covered  the  shoulder  and 
eitcnsivelj  involved  the  skin  of  the  poslA^rior  triangle^  Mr.  Spencer  {Clin,  Soc,  Trant,, 
vol,  xxviii.  |>.  165)  was  obliged  to  take  ekin  from  the  arm. 
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of  tlie  limb.  This  is  effected  by  the  diviHioii  of  the  trapezius,  cuiia- 
hyoid,  latissimus  dor  si,  levator  anguli,  rhomboi<ls,  and  serratua 
nmgims*  While  these  111  uncles  are  neve  red  the  flaps  are  well  lield 
back,  and  the  limb  suitably  manipulated,  partly  by  an  assistant  and 
partly  by  the  left  hand  of  the  operator.*  During  this  stage  the 
paste rior  scapular  ami  t!ie  supra- seapuhtr  may  or  may  not  require 
ligatures,  according  as  they  spring  from  the  first  or  the  third  part  of 
the  subclavian,  in  the  latter  case  being  on  the  distal  side  of  the  ligature 
(Spencer).  But  of  course  the  mere  mention  of  normal  arteries  gives 
no  itiea  of  the  number  of  both  veins  and  arteries  tlnit  will  be  met  with, 
enlarged,  in  cases  of  new  growths.  This  makes  it  all  the  more  important 
to  secure  first  the  subclavinu  artery  and  vein. 

Tiie  Haps  and  all  the  recesses  of  the  large  wound  are  most  carefully 
scrutinised  for  any  evidence  of  infiltration  or  extension  of  new  growth. 
The  muscles,  especially  the  pectorals  (Stanley  Boyd),  should  be 
cut  sliort  to  avoid  any  possibility  of  infilti'atiun.  Where  it  is 
thought  a<lvisable  to  shorten  the  nerve  cords,  each  of  these  should 
again  be  injected  with  eucaine  (p»  226)*  Tiie  condition  of  the  glands 
ill  the  posterior  triangle  shuuhl  also  he  investigated.  Drainage  should 
always  be  employed  on  account  of  tlie  subsequent  ooaiing. 

Mr.  Stanley  Boyd  {Brit.  Med,  Jottrn,,  voL  i.  l8g8,  p.  883),  related 
the  following  instructive  case. 

Five  weeks  previously  a  maji,  jct.  25,  had  come  under  his  care  at  tbe  Charing  Cross 
Hospital  for  sarcoma  of  the  axiUa,  which  hiul  attained  the  sixe  of  two  fiata  in  three 
mouths.  It  was  not  fixed  to  bone,  but  was  closely  attached  to  Borne  soft  parta.  There 
was  no  ev^ideaoc  of  pressure  on  the  great  vessels  or  uerves,  of  iDvolveiueut  of  the  supra- 
clavicular glands,  or  of  secondary  growths  in  the  Twcera,  Aic«  Operation  proved  that  the 
great  vesseln  and  oerves  were  so  surrounded  by  growth  that  only  an  interscapulo- thoracic 
amputation  would  remove  the  disease.  As  consent  had  not  been  obtained^  nothing 
further  was  done  then.  Four  weeks  laier  the  mass  round  the  Teasels  had  increased 
oonsidembly.  and  araputalion  was  |>crfurmeii  on  Beiger's  lines,  with  certain  improve- 
ments in  two  or  three  details,  which  have  been  mentioneil  above.  Tlie  patient^  at 
the  time  of  the  rc|x>rt.  waB  jniikiug  an  excellent  rec<jvcry. 

Bangers  of  the  Operation  and  Causes  of  Death* — These  are  : 
I*  Hffiuiurrhage.f^ — ^Tliis  nniy  he  met  with  from  the  main  trunk,  the 


•  The  hunQcruB,  if  much  Invaded  by  growth,  may,  here,  give  way. 

t  Control  of  jhia  is  the  key  to  the  Bituation.  The  following  casea  show  what  difficulties 
may  be  met  with  in  meeting  it*  Mr.  Macnamara  {Lannft,  voL  i,  1878,  p,  66g),  after 
resecting  part  ^t  the  clavicle,  wag  unable  to  Und  the  artery  owing  to  the  large  veins 
exposed,  Tbe  ha^raorrhage  was  very  great^  and  the  patient  dieti  on  the  following  day.  A 
portion  of  growth  was  foim<l  Uy  have  passed  upwartls  behind  the  scaleni  muscles.  Mr, 
Ckiavasse,  in  his  case  {JM,-Chif,  Trans, ^  vol.  Ixxiii.  p.  St),  being  unable,  owing  to  free 
feuous  oozing,  to  tie  the  subclavian  vessels,  divided  the  first  [tart  of  the  axdlary  vessels 
between  double  ligatures,  Prufuae  arterial  ba^niorrhage  followeil,  on  the  seventeenth  tluy, 
tn*m  the  lower  part  of  the  wound,  which  wau  granulating  (it  is  not  stated  whether  the 
healing  had  been  a^ptie  Ihroughouf).  The  second  part  of  the  tiui>clavian  artery  woa  tied» 
and  the  patient  maile  an  excellent  recovery.  Prof.  Keeu  {Attt^r.  Jount.  Med,  Sci,^  June, 
1894)  met  wiih  great  trouble  in  securing  the  .subclavian  vein.  *' A  large  vein  under  the 
inner  sawn  end  of  the  claviele  tore,  and  gave  me  much  trouble,  but  lioally,  partly  by  a 
ligature  round  the  tissue?*  in  which  hiy  the  vein,  and  paitly  by  a  ligature  which  wai 
applied  temporarily  round  the  tissues  and  round  the  itawn  end  of  the  clav*  'ore 

fttwed  in  the  bone,  eo  as  to  prevent  the  clipping  of  the  ligature,  1  was  a 
Another  njo«t  inati native  caiie  is  given  by  ProL  Keen,  AnnaU  of  Surg' 
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disarticulated  by  severing  its  attachments  to  the  sternum  and  rhomboid 
ligameiit)  the  cla%  icular  part  of  the  ste mo- mastoid  and  pectoralis  major. 
The  clavicle  is  now  pulled  upwards  and  outwards,  and  the  subclaTius 
stripped  off  or  divided.  The  pectoralis  minor  is  now  seen  and  divided, 
and  the  vessels  thus  well  exposed.* 

Second  Stage* — Formation  of  the  flaps.  These  are  pectoro-axillaiy 
and  cenico'scapular,  anil,  in  fashioniiig  them,  the  surgeon  must  be 
guided  by  the  extent  of  the  disease.  The  patient  being  so  placed  and 
steadied  that  the  whale  of  the  scapular  region  is  free  of  the  table,  and 
the  surgeon  sttinding  between  the  limb  and  the  trunk,  the  pectoro- 
axillary  Hap  is  then  traced  as  in  Figs.  104  and  105.  As  there  showOp 
it  coomiences  in  the  centime  of  the  incision  over  the  clavicle,  runs 
downwards  ami  outwards  just  above  the  coracoid  process,  and  then 
parallel   with^  but  a  little    external   to,  the   depression   between   the 

deltoid  and  the  pectoralis  major.  On 
reaching  the  point  where  the  anterior  wall 
of  the  axilla  and  the  arm  join,  the  knife 
is  carried  over  the  lower  edge  of  the  pec- 
toralis major  across  the  axillary  aspect  of 
the  arm  (Fig*  104),  and  then  backwards  and 
downwards  (the  limb  being  well  raised  by 
an  assistant)  so  as  to  pass  over  the  lower 
edges  of  the  latissinms  dorsi  and  teres 
major  and  end  over  the  apex  of  the  scapula 
(Fig.  105).  The  above  incision  only  divides 
skin  and  fasciae.  The  pectonilia  major  is 
next  cut,  and  the  pectoralis  minor  found 
and  severed  nem-  the  coracoid  process. 
The  top  of  the  axilla  being  now  well  opened 
up,  the  cords  of  tbe  plexus  are  divided  at 
the  same  level  as  the  large  vessels,  great 
care  being  taken  of  the  central  ligatures  on 
these,  the  patient  being  rolled  over  on  to 
his  sound  side,  and  the  limb  drawn  across 
the  chest.  The  cervico- dorsal  flap  is  next  made  by  dniwijjg  tJie  knife 
from  the  outer  extremity  of  the  clavicular  incision,  straight  back  over 
the  spine  of  the  scapula  to  the  lower  angle  of  this  bone,  where  it 
meets  the  first  incision.  The  skin  and  faacia  divided  by  this  incision 
are  reflected  to  the  vertebral  border  of  the  scapula,  t 

Nothing  now  remains  but  the  third  and  Imt  stage — viz.,  the  removal 


lotertoapulo'ihomcic  atDputa 
tion  (right  Bide).     (Keen.) 


*  Dr.  Le  Conle  idso  points  oat  th&t  complete  removal  of  the  bone  in  safer  in  cases  of 
growth  than  leaTiug  the  sternal  end.  This  step  would  aliso  be  indicated  when  there  are 
great  difficulties  in  finding  the  subclavian  artcrj  where  the  clavicle  itaelf  is  tUTotfed*  With 
regard  to  this  laat  point,  Dr.  A.  Cobb  iloe.  mpra  eit,)  gives  the  warning  '*  that  where 
malignant  diaeaae  has  m  extensively  involved  the  tisauea  at  the  haae  of  the  neck  and  the 
Bubetance  of  the  clavicle  an  t«  require  excision  of  the  whole  clavicleT  it  may  be  qaestioned 
whether  any  operation  is.  advisable/'  He  advlBeB  a^lnst  remoTol  of  the  whole  boae  «8 
imneceaaary,  and  an  involving  additional  risks,  f^.,  wound  of  the  innominate  reia  or 
pleura. 

f  In  a  case  of  cystic  lympho-sarcoma,  in  which  the  growth  covered  the  shoulder  and 
eitcnsively  involved  the  skin  of  the  posterior  triangle^  Mr,  Spencer  {Clin,  Siw,  Jmiw.i 
vol.  xxviii.  p.  i6j)  was  obliged  to  take  skin  from  the  anu. 


± 


INTEKSCAPULO-THORACIC   AMPUTATION. 


225  ■ 


of  the  limb.  This  is  effected  by  the  division  of  the  trapezius,  aoio- 
hyoidj  latissimus  dorsi,  levator  anguli,  rhomboids,  and  serratus 
tiiapius.  While  these  muscles  are  severed  the  flaps  are  well  held 
buck,  and  the  limh  suitably  maiiipuhited,  partly  by  an  assistant  and 
partly  by  the  left  liand  of  tlie  operator**  During  this  stage  the 
posterior  seapular  and  the  supra*scapuhir  may  or  may  not  require 
ligatures,  accord injtj  as  they  spring  from  the  hrst  or  the  thit'd  part  of 
tire  subclavmn,  in  tlte  ktter  case  btfing  on  the  distal  side  of  the  ligature 
(Spencer).  But  of  course  the  mere  mention  of  noriiuil  arteries  gives 
no  idea  of  the  number  of  both  veins  and  arteries  that  will  be  met  with, 
eidarged,  in  cases  of  new  growths,  TliiH  makes  it  all  the  more  important 
to  secure  tirst  the  subclavian  artery  and  vein. 

The  riaps  and  all  the  recesses  of  the  large  wound  are  most  carefully 
scrutinised  for  any  evidence  of  iiitiltration  or  extension  of  new  growth. 
The  nmscles,  especially  t!ie  pectorals  (Stank^y  Boyd),  should  be 
cut  short  to  avoid  any  possibility  of  inhltration.  Where  it  is 
thought  advisable  to  tvhorten  the  nerve  cords,  each  of  these  should 
again  be  injected  with  eucaine  (p.  226).  The  condition  of  the  glands 
in  the  posterior  triangle  should  also  be  investigated.  Drainage  should 
always  he  employed  on  account  of  the  subsequent  ooznig, 

Mi\  Stanley  Boyd  (BnL  Med,  Journey  vol.  i.  1898,  p.  883),  related 
the  following  instructive  case. 

Five  weeks  previously  a  man^  »t.  25,  had  come  under  bi«  care  at  the  Oh&ritig  Crosa 
Hospital  for  sarcoma  of  tlie  axilln,  which  liiuJ  attained  the  size  of  two  fidU  tn  ibrea 
moathjs.  It  waa  nut  lixed  to  bone,  but  wa^  cloi^lj  attached  to  sotue  soft  partd.  There 
was  DO  evidence  of  pre^ure  on  the  great  veaaeljs  or  nerrai,  of  inv4.i]vt:ment  of  the  eupra- 
clavicubir  glands,  or  of  aecoudaiy  growtha  in  the  Tidcera,  Ate.  Operation  proved  lliat  the 
I  ^reat  Teasels  and  nerves  were  m>  surrounded  bj  growth  thiLt  only  au  iut^^ntcapulo- thoracic 
I  amputation  would  remove  the  disease.  An  oonsent  bad  not  been  obtained^  nothiiig 
further  was  done  theo.  Four  weeks  later  the  main  round  the  Te«ficls  had  increaaed 
considerably,  and  amputation  was  performed  on  Berger'a  lines^  with  certain  improve- 
meuu  in  two  or  three  details,  which  have  been  mentioneii  above*  The  patient,  at 
the  time  of  the  icp<jrt,  was  makiog  an  excellent  recovery. 

Dangers  of  the  Operation  and  Causes  of  Deatli.— These  are  : 
I,  Haemorrhage, t — This  may  be  met  with  from  the  main  trunk,  the 

*  The  humerus,  if  much  invaded  by  growth,  may,  here,  gire  way, 
t  Control  of  ihis  is  the  key  to  the  situation.    The  following  caaes  show  what  difficultiei 
[may  be  met  with  in  meeting  it.     Mr.  Macnamara  {Lancet^  toI.  i.   1878,  p.  669),  after 
SMSCting  part  of  the  tUvicle,  was  unable  to  find  the  artery  owing  to  the  large  veimj 
[  exposed.     The  hitoiorrhage  was  very  great,  aud  the  patient  died  on  the  following  day.     A 
r  portion  of  growth  was  found  to  have  passed  upwartls  Ijehind  the  scaleui  muscles,     Mr 
ChaTaase,  in  hie  case  (Jf#rf,-CAir.  Trans,,  vol  Ixxiii.  p.  St),  being  unable,  owing  to  tt^ 
▼enou^  oosEing,  to  tie  the  aabckvian  vettcls,  divided  the  firet  jiart  of  the  ftxUlary  veuela 
between  double  ligatures.     Profuse  arterial  hiemorrhage  followed,  ou  the  seTeateenth  I 
(  f rum  the  lower  part  of  the  wound,  which  waa  granulating  (it  is  not  stated  wheth  •  ■  n^* 
healing  had  been  aseptic  throughout).    The  second  part  of  the  aubcbiviau  artery  wa»\     1 
and  the  patient  ma<le  an  eicelleut  recovery.     Prof.  Keen  {Anwr,  Jimrn,  Med    St '     i 
1894)  met  wirh  great  trouble  in  securing  the  subclavian  vein.     "A  Urge  vei*  *  ^  I       '^' 
i  Inner  siiwn  end  of  the  ckvicle  tore,  and  gave  me  much  trouble,  but  fifiuil  ^V*^    ^  ^  ^^^ 
I  ligature  round  the  tissues  in  which  lay  the  vein,  and  puitly  by  a  Uii  i^l  1^**^^^  hy  n, 
applied  temporarily  round  the  tiasuea  and  round  the  sawn  end  of  the  clavlT^  ^kilcb  wa« 
•awed  in  the  bone,  so  aa  to  prevent  the  &Upping  of  the  ligature  I  waa    bl*  *  K'Oofa 

Another  most  instinctive  ca«e  U  given  by  Prof.  Ke€n.  AnnaU  Jf  Sur  /**  ^xmttxii  it/* 
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scapular  branches  of  the  subclaTian,  the  branclies  of  the  aziUaiy,  and 
the  enlarged  anastamosing  veins  in  cases  of  growth.  The  first  two  of 
these  dangers,  and  the  third,  to  a  Urger  extent^  will  be  met  by  tviug 
the  BubciaTian  TesBels  after  Berger*8  method.  I'his  ako  prevents 
entrance  of  air  into  the  large  veinsi,  allows  of  section  of  rasculAr 
muscles  like  the  great  pectoral  witli  scarcely  any  bleeding,  while  diTision 
of  the  posterior  muscles,  where  the  arterial  supply  has  not  been  cut  off, 
is  reserved  for  the  last  step  of  the  operation.  If,  after  resection  of  the 
clavicle,  it  is  found  impossible  to  secure  the  third  part  of  the  subclavian 
vessels  owing  to  the  profuse  venous  oozing,  or  to  the  displacement  of 
the  parts  from  invasion  by  the  growth,  Mr.  Chavasse  advises  proceeding 
at  once  to  make  the  upper  pail  of  the  anterior  flap,  dividing  the  two 
pectoral  muscles,  and,  after  fully  exposing  the  first  part  of  the  axillary 
vessels,  tracing  these  up  to  the  scalenus  anticus  and  tying  the  sub* 
clavian  artery  and  vein.  Other  courses  open  are  to  tie  tlie  subclavian 
vessels  in  their  third  part* in  the  usual  way.  Dr.  Joseph  Bell  (Man. 
of  Surg,  Operations,  sixth  ed.)  provided  for  the  htemorrhage  by  a 
"skewer**  passed  under  the  clavicle  and  vessels,  aud  a  rubber  cord 
loo  J  ted  round- 

2.  Shock. — This  will  be  met  by  taking  every  step  to  prevent 
shock  and  haemorrhage,  bandaging  the  limbs  and  abdomen,  keeping 
the  body  warm  on  a  !iot-water  table,  administering  ether,  empt3*ing 
the  limb  of  venous  blood  before  the  vein  is  tied,  and  completing  the 
operation  as  speedily  as  possible.  Afterwards,  infusion  of  saline 
fluid  (p.  141)  should  be  resorted  to,  if  other  methods — e,g,,  sub- 
cutaneous injection  of  strychnine,  ether  or  brandy,  enema ta  of  port 
wine  and  beef- tea,  and  bandaging  of  the  other  limbs^ — are  insufficient. 

This  will  be  a  fitting  place  to  reler  to  an  important  point  raised  by 
Harvey  Cushing  (Ann*  Surtj,,  Sept.  1902)  in  the  avoidunee  of  shock  in 
major  amputationfi  by  cocainisation  of  large  ner\^e-trunks  preliminary 
to  tlteir  division  as  first  advised  by  Crile  {Problems  relating  to  Surgkal 
Opi-rations,  Philadelphia,  1891).  "The  term  'shock'  represents  a 
peculiar  state  of  depression  of  the  central  nervous  system,  Such  a 
condition  is  usually  brought  about  by  injury  of  one  sort  or  another  to 
peripheral  afferent  nerves,  the  impulses  from  the  injury  having  acted 
reflexly  upon  the  vaso-motor  mechanism  in  tlie  medulla,  so  as  to  cause 
a  nnirked  fall  in  the  blood-pressure. 

While  shock  may  be  diminished  by  perfect  htemostasis,  and  pre- 
venting chills,  in  cases  where  shock  is  already  present  before  operation, 
the  possibility  of  prolonged  ansBsthesia  and  some  further  loss  of  blood 
render  it  certain  that  a  further  especial  risk  is  attendant  upon  the 
division  of  important  sensory  nerve-trunks.  As  cocaine  injected  into 
a  nerve- trunk  effectually  blocks  the  transmission  of  all  centripetal  or 
sensory  impulses,  cocainisation  of  main  nerve-trunks  central  to  the 
proposed  site  of  their  division  in  a  major  amputation  prevents  the 
conduction  of  those  impulses  resulting  from  this  further  injury,  which 
otherwise,  by  acting  reflexly  through  the  medullary  centre,  might 
become  further  factors  in  the  production  of  shock." 

Id  Ulustmtiou  of  the  alx>ve  pnuciple.  Curbing  relates  two  csises  of  inteiBcapulo-thoracic 
amputation,  one  of  wbich  was  done  without,  the  other  with  cocaiuisiitioti  of  the  chief 
nerve-tninka,  JtJ  both  hsemofitoeis  was  complete,  and,  except  for  the  alxive  tlilfcrt'uce  in 
0|M;ratire  technique^  Ihe  cases  were  in  every  rtBpeet  tiinjilxu.    Two  churts  reeoidiiig  the 
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pulse-rate  are  givea,  showing  distinctly  that  in  the  case  iti  which  the  nerTe-trimks  were 
divided  without  cocaioiaation  there  was  uxarked  evidence  of  shocks  which  waa  abseot  in 
the  case  where  oocaiDC  was  employed. 

Lmnd  (^Btwt^n,  Med.  and  Stirg.  Jcwrs.,  Apr,  16,  1903)  relates  a  case  of  the  above 
operation  for  sarcoma  of  the  brachial  plexus,  probably  dating  to  an  injury  and  originatiog 
in  the  median  ncrve^  in  which  each  cord  of  the  brachial  plexus  was  injected  with  ten 
minims  of  a  0*25  per  cent,  solution  of  cocaine  before  division.    The  pult*e  was  UDuffect^L 

In  Dr.  F.  Cobb'a  case  (p.  221)  the  same  precaution  was  taken,  with  the  result  that  there 
was  no  shock  whatever  from  this  operation  ;  the  pulse  remained  at  So  throughout,  and 
did  not  change  in  volume  at  any  time. 

3.  Septicemia. — This  is  a  very  probable  danger,  if  the  flaps 
(perhaps  left  needlessly  full)  slough,  or  if  retentiou  and  bagging  of 
discharges  are  allowed  to  occur  in  the  large  cavity  which  will  be 
present  in  the  stump,  unless  this  is  obliterated  by  pressure^  or  sufiS- 
cient  drainage  employ  ed« 

4.  Entrance  of  air  into  veins* — ^This  very  nearly  proved  fatal  in  a 
case  in  which  Mr,  Jessop,  some  years  ago,  removed  the  scapula,  outer 
half  of  the  clavicle,  and  the  upper  extremity  (BriL  Med,  Journ.^  vol.  i. 
1874,  p.  12), 

In  this  case  the  scapula  scema  to  have  l>een  removed  owing  "  to  considerable  deHciency 
of  cover*'  after  removal  of  an  upper  limb  much  damaged  by  a  machinery  accident. 
**  Whilst  cutting  through  the  last  attachments  of  the  scapula,  two  distinct  loud  wbifife 
were  heard,  caused  by  the  rush  of  air  into  the  subclavian  vein/'  The  operation  waa 
completed  while  artificinl  respiration*  waa  being  performed,  and  the  lad  recovered. 

5.  Recurrencei — While  the  results  of  this  severe  operation  are,  as  far 
as  immediate  recovery  goes,  good,  recurrence,  in  the  case  of  periosteal 
sarcomata,  takes  place,  as  a  rule,  within  six  or  twelve  niontljs.  Sir  F, 
Treves  {Oper.  Siirg.^  2nd  ed.,  vol.  i.  p.  381)  writes  on  this  point: 
'*  Although  inter scapulo-thoracic  amputation  is  prohably  the  bet>t 
measure  in  all  cases  of  sarcoma  (ossifying  or  not)  of  the  upper  part  of  the 
humerus,  the  prognosis  is  very  gloomy •  In  at  least  75  per  cent,  fatal 
occurrence  has  followed  within  a  year/'  The  statistics  collected  for 
M.  Berger  (v,  infra)  show  that  the  prognosis  is  better  in  cases  of 
sarcoma  of  the  humerus,  than  in  those  where  the  growth  affects  the 
scapula  or  the  soft  parts,  and  that  it  is  best  of  all  in  chondromata. 

6.  If  the  patient  survive,  an  artificial  limb  should  be  fitted  at  an 
early  date.  It  may  not  admit  of  active  usefulness,  but  it  will  be  of 
service  in  preventing  the  feeling  of  most  irksome  lopaidedness  which 
in  the  convalescence  and  earl}^  getting  about  causes  these  patients  so 
much  discomfort  in  balancing  them  selves, 

7.  With  regard  to  the  mortality  of  the  operation,  the  most  recent 
statistics  are  those  collected  by  MM,  Jeanbrau  and  Eiche  forM,  Berger, 
and  brought  by  him  before  the  Society  of  Surgery  of  Paris  {BulL  et  Mem.^ 
May  16,   1905,  p.  435).       It  will  be    seen    that  it   varies  widely  ac- 

[  cording  to  the  origin  of  the  growth.  In  cases  of  growth  of  the  httmerua 
the  mortality  is  stated  to  have  been  275  per  cent,  ;  in  growth  of  the 
scapula  23*80  percent.  ;  and  in  (jroivths  of  less  certain  orujin,  e.^.,  soft 
parts,  glands,  &c.,  1 1 '76  per  cent. 

♦  Unless  the  wound  ia  kept  Hooded,  this  step  m  not  witliout  thu  usk  of  ilrawijig  in 
r  more  air. 
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OPEEATIONS  ON  THE  CLAVICLE 


REMOTAIi    OF   TH33    CLAVICLE. 

Removal  may  be  occftsioimlly  reqiiirfd  for  new  growths  or  necrosis, 
III  either  €ase  it  is  but  rarely  culled  fur.  That  for  necrosis  differs  in 
no  way,  save  for  the  importance  of  eurroimdiiig  parts*  from  the  same 

operation  else  where, 

Bdmoval  of  the  Entire  Clavicla  for  New  Qroirths, — The  following 

are  Lire  chief  points  to  hear  in  mind,  viz.,  that^ — (I)  The  degree  of 
malignancy  of  sarcomata  of  bone  varies  here,  as  elsewhere,  within 
very  wide  limits  (p.  92)-  (2)  That  slowness  of  growth,  a  well-defined 
outline,  reguhirity  of  expansion  (p,  92),  together  with  absence  of 
swelling  ol"  the  hand,  will  be  favourable  evidence*  (5)  A  free  incision 
is  needed  along  the  curves  of  the  bone,  uith  an}^  additional  one  that 
is  required.  (4)  Plenty  oi'  Spencer  Wells^s  furceps  must  be  at  band, 
(5)  The  acromial  end  should  be  set  free  first,  either  by  opening  the 
joint  or  by  sawing  the  bone,  il'  healthy.  (6)  The  freeing  of  the  coraco- 
and  costo-clavicular  ligaments  is  often  a  matter  of  nnich  difficulty 
owing  to  their  depth  and  tlie  way  in  which  the  bone  may  be  tied  dow^u 
by  the  growtli*  {7)  With  periosteal  sarcomata  of  any  duration,  outlying 
processes  may  be  present,  (S)  If  this  be  the  case  towards  the  inner 
end  of  the  growth,  it  will  require  the  greatest  caution  to  avoid  opening 
lip  connective  tissue  which  is  continuous  willi  that  of  the  mediastina. 
(9)  Division  of  the  clavicle — n  step  sometimes  taken  to  facilitate  its 
removal— should  be  avoided,  if  possible,  as  the  wound  nniy  thus  bect>nie 
infected  with  growth.  (10)  As  in  all  removal  of  bones  iiifiltruted  with 
growth,  the  clavicle  may  fracture  tlnring  operation  ;  the  outer  end 
should  tlien  be  seized  with  lion- forceps  and  dissected  out  so  as  to  give 
more  room  for  dealing  with  the  sternal  extremity.  The  account  which 
follows,  by  Mr.  Bowrenian  Jessett  {Lancet^  vol.  i.  1889,  p.  1077),  of  a 
case  in  which  he  rennived  the  entire  clavicle  for  a  large  subperiosteal 
sarconm,  shows  well  the  sort  of  operation  required,  and  the  dilliculties 
likely  to  be  encountered ; 

The  pAtietit  wsla  u  girl,  aged  16  ;  the  growth  was  of  more  thaa  a  year's  daratioa,  imd 
extenctod  over  the  miier  two-thinla  of  tliu  clavicle.  TLe  foliowiog  wcra  the  mcj»t  im^Miitaut 
pointB  which  lot!  the  surgeon  to  recommend  openition  :  The  age  of  the  patient.  The  fact 
ttmt  the  gruwth  (as  shown  in  aD  illustralion  which  accompanies  the  paper)  extended  much 
fart  tier  un  t>i  the  c  heist  wadl  Ihan  it  did  into  the  neck.  It  had  originated  on  the  front  of 
the  clavicle,  mid  had  only  quite  lately  cauacd  uny  pressure  on  the  vcsfeck.  The  skin  was 
not  inipJjcateil  ;  while  eomplete  removal  was  doubtful  and  attended  with  much  risk,  if  left, 
the  ^rcHvtli  nii^t  inuvitahly  have  heeu  fatal  und,  from  prcsiiureoD  the  large  nerves,  attcniieil 
with  great  (>ain. 
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A  -H-»hapecl  ineision  wiia  made,  the  long  limb  alonp  the  davicle  ari'l  the  shorter  one 
OTcr  the  st4;mo-clavicular  joint  and  growth.  Flapft  being'  reflected^  the  muscle  were 
detachtil  from  thu  Ixine  as  far  as  j>o*^ibk,  and  the  outer  fibres  of  the  sttinia-mastofd 
divided  on  a  director,  A  metal  spatula  was  next  passw^l  behind  the  bone  at  the  juncMon 
of  the  outer  ftrifl  middle  thirds,  and  the  iMjne  divided  here  with  a  narrow  saw,  the  section 
t>eing  complete*!  with  bt^nc -forceps.  The  inner  frafrment  was  then  pnlled  forwanlai  with 
Iion*forcei>s,  while  the  snbclavius  wa«  cJirefully  detached  with  scissors  cnrved  on  the  fliit, 
Some  diflSr-ultj  was  mot  with  in  o|>ening  the  sterno-clavicnlar  joints  qa  this  was  overlapped 
bj  the  growth.*  A  further  extension  of  this  over  the  top  of  the  first  rib  made  it  difficult 
to  divide  the  ctTsto-clavicoljir  ligament,  which  was  effected  with  scissors  after  suitable 
drngg^ing  up  and  rotation  of  the  fragment  and  growth.  Care  was  taken  t^  leavp  imtoiiched 
the  sternal  head  of  the  sterao-mastoid.  The  anterior  and  external  jugular  veins  were 
divitle*!  l>etween  double  ligatnrea.  The  outer  part  of  the  clavicle  was  then  st-ized  with 
lion-forceps,  and  removefl  (a  smaU  portion  of  the  periosteum  at  the  extreme  end  being 
left)  after  division  of  the  muscular  and  ligamentous  attachments.  There  was  verj  little 
loss  of  blood.  The  t^^t^ient  made  a  good  recovery^  and  three  months  later  **  the  move- 
ments were  e<|ually  good  with  those  of  the  op|>o«ite  side."  In  1893,  ^^peaking  at  a 
meeting  of  the  Merlical  Society,  Mr.  Jessett  said  that  several  small  recurrent  growths 
had  been  removed. 

In  Prof,  Mott's  cai«  (Amer,  JaHrn.  Med.  Sci.,  0.8.»  vol.  iii.  p.  100)  the  subclavins  cotild 
not  be  seen,  being  incorporate^!  with  the  diseased  mass.  Thia  greatly  increaseil  the 
difficulty  of  kecfting  above  the  subclavian  vein.  This  vein  was  firmly  adherent  to  the 
growth,  but  was  finally  detachetl  by  the  mo«t  cautious  use  of  the  handle  and  blade  of  the 
knife  idternately.  The  patient  lost  from  16  to  20  ois.  of  blotxl,  but  made  a  g^iod  recovery. 
The  grtjwth  was  an  **  osteo^sarcoma/'  the  siate  of  two  ailnlt  lists.  The  necropsy,  ftfty-fonr 
year*  Inter  (the  patient's  death  not  being  connecte<l  with  the  growth),  showetl  that  |  inch 
of  the  acromial  end  had  l>een  left,  the  rest  of  the  site  of  the  bone  being  oecupied  by  a 
ligamentous  band.  Ami  the  latter,  no  doubt,  is  the  condition  present  in  the  other  cases 
where  the  after  uae  of  the  limb  has  been  so  good.  The  use  of  the  arm  is  sai<i  to  have  been 
complete.  In  Mr.  Travel's  c^se,  where  three-fourths  of  the  clavicle  were  removed,  th«re 
was  scarcely  any  restriction  of  the  movements  of  the  arm,  one  of  the  boy*s  amnsements 
having  been  rowing  on  the  Thamei^.  Again,  in  a  case  in  which  the  whole  clavicle,  save 
a  small  portion  of  the  acromial  enrl,  was  removed  for  a  malignant  growth,  the  man 
afterwartis  found  no  hindrance  from  the  loes,  being  able  lo  act  as  a  bricklayer*s  labourer 
and  miner. 

Mr.  Haslam  brought  a  case  before  the  Medical  Sociely  (Xnfuyff,  vol.  i.  1893,  p,  930)  In 
which  he  bad  completely  remofed  the  chivicle  five  months  before.  The  growth  was  a 
periosteal  sarcoma,  and  examination  showed  that  its  amount  was  small  in  proportion  to 
the  new  bone  formation.     Some  cartilage  was  also  present. 

Dr.  Vaughan  (^Afed.  A'nrs,  Jan.  8»  1898)  performed  complete  excision  for  a  miied-cell 
sarcoma.  Twelve  months  later  the  man  was  in  gfx>l  healLh,  and  harl  been  carrying  on  his 
work  as  fireman  on  a  steamboat.  Here  tt  was  thoogbt  that  suture  oC  the  detached  itemo. 
mastoid  and  trapezius  to  corresponding  points  in  the  pectoralis  and  deltoid  had  oontri bated 
to  the  excellent  functional  result. 

In  February,  1899,  I  saw  my  colleague,  Mr.  Symonds,  remove  the  claTicle  for  ft 
mixed-cell  sarcoma.  The  outline  of  the  bone  was  here  maaketl  by  the  growth,  and 
the  boondarics  of  the  latter  not  wtll  definetl.  The  oi>eration  was  rendere^l  difficult 
throaghout  by  the  very  free  bleeding  at  all  point*,  the  extent  to  which  the  bone 
was  tied  down,  and  the  consequent  difficulty  of  getting  at  the  cotaco-clavicular  and 
oasto^lavicular  b'gameots.  The  patient  made  a  rapid  reoovery,  and  remained  well 
a  year  later, 

A  case  of  angeio-fiarcoma  of  the  clavicle  is  recorded  by  Dr.  Beatsoti, 
of  Glasgow  (Brie,  Med.  Jmm.,  voL  i,  1902^  p.  128).     The  drawing 


•  In  a  case  of  Mr.  Caddy's,  of  Calcutta  {Af^d.  R^e,^  Nov.  19,  1892),  in  which  the  inner 
two  thirds  of  the  right  clavicle  were  removed  for  a  periosteal  sarcoma,  the  pleura  and 
innominate  iressds  were  exposed  in  dissecting  away  n  tongue  of  growth  which  passed  down 
behind  the  manubrium.    The  patient  recovered  with  perfect  movement  ol  the  arm. 
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accompanying  the  paper  shows  the  usual  globular  swelling,  and  gires 
as  good  an  idea  of  the  fixity  which  may  be  met  urith  as  it  is  possible 
for  an  iUiistration  to  da.  The  second  rib  where  eroded  by  the  growth 
required  gouging,  und  some  enlarged  glands,  the  nature  of  which  is  not 
given,  were  removed  from  the  posterior  triangle,  and  six  months  later 
a  further  removal  of  glands  was  i)erfomied  which  the  microscope  left 
undecided  whether  they  were  sarcomataus  or  inflammatory.  Yet  the 
pjitient  was  alive  and  well  two  years  after  the  first  operation. 

A  good  instance  of  partial  removal  of  the  clavicle  is  recorded  by 
Mr,  Bland  Suttfjn  (Clin.  Soc.  Transit  voL  xxiv.  p.  12): 

Here  tlie  acromifLl  half  wft«  removed  for  a  mjeloid  growth  in  a  woihaii.  mged  26.  The 
chief  flifficiiUicfi  met  with  were,  hrtft,  the  tightoen  with  which  the  bonj  capaale  was 
tied  doviTi  over  the  cora/.'oiiJ  prricem  bj  the  coraoo-claricQUr  ligMDente,  thmt  scmcturct 
rec|atring  careful  division  with  iciisorH.  Seoondlj^  ^e  rapfm-acaptilar  nerre  ran  in 
a  shallow  groove  in  the  cap«ule  of  the  tumour,  nnd  was  reflected  without  injory.  Nearly 
fottr  yeart  later  there  was  no  evidence  of  recurrence.  A  fibrous  band  united  the  reniaiiifl 
of  the  clavicle  and  the  acromion,  and  the  patient  could  perform  all  movements  of  the 
extremity  perfectly, 

OCCASIOTf  AI.  COfrBITIOirS  OF  THE  CLAVICLE,  ACBOMIOIT, 
OH  THEIH  JOIKTS   WHICH  MAY  CALL  POH  OPERATIOK. 

A.  Fractures  of  the  Clavicle.— Opt^rative  interference  may,  very 

rarely,  be  called  for  in  name  of  the  fiillowing  cases:  (i)  In  recent  cases 
with  very  nnirked  displacement  difficult  to  reduce  or  keep  in  position, 
fiB  in  fnifJure  of  the  acromial  end,  outside  the  coraco-clavicnlar  Hpa- 
mentfi.  (2)  In  couiponnd  and  coinnnnnted  cases,  after  the  wimnd  has 
been  erdar^ed  ho  as  to  promote  asepsis,  wiring  of  the  fragments  will  be 
quite  justifiable,  especially  if  they  are  comminuted,  {3)  In  cases  where, 
owing  to  excessive  callus  or  psendartlirosis,  there  is  pressure  on  the 
nerves  or  vessel s»  (4)  Where  an  uf^ly  union  or  pointed  process  of  hone 
presses  on  the  skin  or  causes  disfigurement. 

An  excellent  instance  of  pseudarthrosis*  in  which  pressm*e  on  the 
nerves  supervened  later,  most  successfully  treated,  has  been  recorded 
by  Mr.  Barker  (CUn.  Soc.  Trans, ^  vol.  xix,  p,  104) : 

A  boy,  Bg«d  lit  wiw  noticed  aiXiti  after  birth  to  have  a  fracture  of  the  right  claviclei 
the  oaoBo  of  ttiis  beiiii*:  yncerlain.  U|>  to  nine  years  of  age  the  chihl  tiad  no  inconvcnienoe. 
He  was  then  gradual Ij  luorc  and  more  Iroubletl  with  pressure  011  the  bnichia!  plexus,  p&in 
down  the  arm^  ami  a  tcntlency  of  the  fingt^r^  to  become  stiff  and  fiietl  in  a  Heiecl  position 
in  writing,  this  condition  m^n  amounting  to  one  of  painful  spasm,  rendenng  the  writing 
tiuite  illegible. 

With  a  view  of  resecting  the  false  joint,  lifting  the  inner  end  of  the 
outer  ft-agment  off  the  brachial  plexus,   and  wiring  it  to  the  inn 
fragment,  Mr.  Barker  operated  as  follows : 

"Observing  all  the  details*  of  the  Ijisterian  method  of  nntisepsis,  1  made  ti  semilaaar 
incision,  about  j  inchess  lon^,  with  its  two  cndfl  on  the  clavicle,  and  it«  convexity  down- 
wAfdB*    Thia  corresponded  to  the  middle  of  the  bone,  baring  the  false  joint  mbove  {ts 
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^^BH  rule,  non-anion  or  pseudarthrosis  of  the  clavicle  does  notcauise  the  pntient  much 
y  if  it  has  occorrctl  in  early  life.  Though  the  ends  of  the  bone  may  be  atrophlodt 
pl^  wdl  be  fontid  hypcrtropluetl 
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centre.  The  flap  of  skin  so  formed  was  tamed  upwards  off  the  bone,  and  with  it  I 
dissected  up  some  fibres  of  the  pectoralifi  with  the  object  of  secoring  that  the  nutrition  of 
the  skin  shnald  not  be  di«turbc*i  by  dividing  it«  deeper  vesseK  The  bone  being  ttius 
exposedf  a  false  joint  wi\8  found  between  the  broken  ends,  which  were  nnited  by  Abroua 
ttMue.  I  now  divideti  the  outer  end  of  the  inner  fragment  obliquely  in  a  plane  running 
from  within  outwarda,  and  from  before  backwards.  The  section  was  matle  with  Gowan^'s 
ostootome^  and  was  done  very  cautiously,  so  as  to  disturb  the  periosteum  and  soft  parts  as 
little  as  possible,  and  obviate  all  risks  t-o  the  vessels  running  beneath  the  clavicle.  I  then 
placed  the  ot^teotome  on  the  inner  end  of  the  outer  fragment,  and  divided  it  in  a  plane 
currespondmg  to  that  of  the  section  of  the  inner  fragment.  Here  my  first  cut  was  too 
obitque^  and  1  withdrew  the  blade  of  the  saw  ;  but  the  second  was  accurately  placed  and 
ucrificed  less  bone.  I  now  lifted  the  inner  end  of  the  outer  fragment  o^  the  brachial 
pleicus^  and  placed  its  cut  surface  Testing  upon  that  of  the  inner  portion  of  the  bone.  A 
silver  wi  re  wa«  then  passed  through  both  ends  from  before  backwards^  and  twisted  firmly .  This 
seemed  to  secure  sufticieut  fixation  of  the  two  portion»if  and  the  end^  of  the  wire  were  cat, 
and  th€  twisted  (wrtion  bent  level  with  the  bone.  The  hkia  waa  then  united  with  oidinary 
carbolised  catgut,  the  edges  of  the  pectoral  muscle  having  been  firat  brought  together  with 
stitches  of  the  .same.  A  strand  of  catgut  was  also  inserted  between  the  lips  of  the  wonnd 
for  drainage,  No  bloo<l  to  any  amount  was  lost,  and  the  wound  was  a  dry  one  ;  I  there* 
fore  dressed  it  with  powdered  iodoform  and  salicylic  wool,  considering  the  latter  more 
elastic  than  gauze.  Plenty  of  ordinary  wool  was  added  for  padding,  and  over  all  a 
plaster-of-Paris  bandage  was  laid  on." 

The  woimd  united  by  first  intention,  and  the  dressing  was  not  removed  for  fourteen  days, 
when  all  healing  was  complete.  The  plaster  c<»Tset  was  then  removed  in  a  fortnight,  »nd 
a  mass  of  callos  could  be  felt  at  the  seat  of  operation.  A  week  later  the  power  of  writing 
was  found  lo  be  much  improved*  and  the  arm  became  perfect  in  all  its  functions. 

Mr.  B.  Pollard  {Brit,  Med.  Jim rn.^  vol.  \,  1SB7,  p.  676)  records  a  ease  of  ununited  fracture 
of  about  four  month^i*  duration,  in  an  infant  aged  eighteen  months,  In  which  he  resected 
and  wired  the  fragments  with  an  excellent  result.  Sound  union  foltowed,  and  the  arm, 
previously  hardly  used  at  all^  was  moved  as  well  aa  the  other. 

In  those  cases  where  much  deformity  has  followed  union  of  a 
fractured  davicle,  it  will  be  quite  justifiable,  with  strict  antiseptic 
precautions,  to  explore  and  remove  the  projecting  bone  with  an 
osteotome  or  saw. 

I  have  done  this  in  a  young  woman  in  whom  a  very  ugly  projection  remained  after  the 
union  of  a  fracture  some  years  before.  The  wound  healcfl  in  eight  days,  and  not  only  was 
the  deformity  removed,  but  the  pain  in  the  hand  and  weakness  of  the  limb  (no  doubt 
very  largely  neurotic)  disappeared  entirely  after  this  operation,  which  was  performed  at 
the  t^atient's  uri^ent  request. 

I  think  such  steps  may  well  be  taken  more  frequently.  The 
subclavios  renders  the  important  parts  below  the  clavicle  quite  safe, 

B.  Dislocations* — It  is  well  known  that  occasionally  tlislocationa 
of  the  clavicle,  e.specially  those  of  the  sternal  end,  are  most  difficult  to 
maiirtain  in  place  after  reduction.  Modern  surgery  will  render  wiring 
of  the  bone  ends  after  they  have  been  curetted  or  reseoted,  according 
to  the  damage  done,  safe  and  effectual. 

In  Angust,  \S&&,  I  removeii  the  sternal  end  of  the  olaTicle  for  an  old  dislocation 
opwards  and  backwards  in  a  i^iatient  at  Gay*s  HoepitaL  Only  the  cartilage  was  shaved 
off  on  the  sternal  facet.     '^^  -^  was  removed  in  three  weeks.     When  the 

|)attent  left  the  hospita  leration,   the  deformity  was  entirelx 

removed  and  the  parts  1  nr  weeks  later  he  had  resumed  his 

3*  *v^„»^  rai«r  movements  were  increasing.    It 

'mn  surgeon,  Coo|>cr,  of  San 
fl  18^»l)f  in  three  cases  of 
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acromio-clavicular  dislocation.    In  each  case  the  lesion  was  of  several  years*  standing, 
and  the  usefulness  of  the  limb  much  impaired.    In  all  three  the  result  was  excellent. 

I  have  operated  by  resection  and  wiring  in  three  cases  of  acromio-clavicnlar  dislocation, 
two  of  these  being  primary  and  one  a  secondary  operation.  In  two  the  result  was  perfect. 
In  the  third,  one  of  the  primary  cases,  infect  ion  followed,  and  the  wire  had  to  be  remoTed. 
The  deformity  was,  however,  removed,  and  the  union  was  sccare.  The  infection  was  doe 
to  my  omitting  to  use  drainage.  The  patient,  a  middle-aged  bulky  man,  had  fallen 
heavily  when  drunk.  There  was  much  deep  extravasation  of  blood  extending  between 
the  coraco-clavicular  ligaments.  This  fact,  and  the  probability  of  the  thick,  dirty  skin 
being  imperfectly  cleansed  ought  to  have  called  for  drainage. 

C.  Disease  of  the  Joints.— It  is  well  known  how  obstinately 
tubercular  disease  sometimes  settles  on  the  stemo-clavicular  joint.  The 
simplicity  and  the  superficial  position  of  this  joint  render  erasion, 
followed,  if  need  be,  by  removal  with  a  chisel  or  osteotome  of  one  or 
both  bone-ends,  a  most  successful  operation,  as  I  have  found  in  two 
cases. 


CHAPTER  X- 

SKIN-GRATTING  BY  THIERSCH'S  AND  OTHEB 
METHOBS' 

Triebsch's  method,  promoting  aB  it  does  rapid  and  sound  healing  with 
a  oiinimum  of  contraction »  is  often  called  for  where  large  open  surfaces 
are  left  to  heal — e.<7,,  after  bums,  removal  of  a  cancerous  bosom  on 
wide  lines,  ulcers  of  the  leg,  extensive  lupus^  and  the  like.  The 
following  steps  mast  be  carefully  considered  : — 

i.  Freparatioii  of  the  patient  and  surface  to  be  grafted.  The 
patient  must  be  in  satisfactory  condition^  and  one  who  can  be  relied 
upon  to  keep  absolutely  still.  The  surface  mast  be  either  a  recently- 
made  wound,  or,  if  an  nicer  of  any  kind,  one  in  which  healing  haa 
begun.  But.  above  all,  it  must  be  aseptic.  If  the  surface  be  foul, 
there  is  nothing  better  than  curetting  once  or  twice  with  the  aid  of 
eucaine  if  needful,  homcic  acid  fomentations  and  the  occasional  applica- 
tion of  pure  carbolic  acid.  The  adjacent  skin  must  be  shaved  over  a 
sufficient  area  after  thorough  aoaping,  then  cleansed  with  turpentine* 
and  again  carefully  purified  with  soap  and  a  nail-brush.  In  two  or 
three  days*  time,  when  the  ulcer  shows  the  usual  evidence  of  healing, 
one  of  the  usual  aseptic  dressings  is  applied,  ri^.,  iodoform  gauze 
wrung  out  of  carbolic  acid  lotion  (i  in  30),  and  green  protective,  or 
cyanide  gauze  oot  of  a  sublimate  solution  (i  in  4000).  Either  gauze 
is  banda^d  on  with  salicylic  wool*  The  shaving  should  be  repeated 
even'  four  daja. 

ii.  Fieparatteii  of  the  area  from  which  the  grafts  are  to  be  taken, 
Thirtr-aix  hoorv  before  the  ojjeratiun  the  skin  of  this  jirea  is  to  be  care- 
fully disinfected  in  a  manner  aiinilar  to  that  already  detailed,  especial 
care  being  given  to  such  regions  aa  the  a3ulla«  and  an  aseptic  dressing 
moat  be  worn  op  to  the  time  of  the  c^peration;  cedematous  grauulationa 
will  require  further  curetting. 

ill.  The  actual  gr^tin^  The  ancathetie  hannf^  been  given,  and 
the  surface  to  be  grafted  exposed,  tlie  nperficial  layer  of  granulation 
tiaaoe  ia  to  be  remoTed  together  with  the  edge  of  the  ulcer,  whether 
healing  or  no.     Every  atom  of  the  watery  layer  of  granulations  should 


*  I  tmwr  <k*a  irti^  ilik  m^yoet  hete^ m  I  pttimr  t9  take Tycnebv gimft*  tnm  tiM 
dda  «r  Ike  dkmMer,  mrm,  wad  Ummrm.  OOieis— ris,  Mastm,  Wjomxi  ChftyiUf,  C.B..  aod 
Bvfsfawl  (,S»ff.  TWmC  pLL^.  so)  [ihe  aeooBttt  fivca  hf  Umk  wntcn  it  mtm.  pmctkal 
uIImM^:  l^^takmt^mfyiMimhBmUlwmdVm^^w^mBdminmiti  4f  £»le^ 
t.  i.  |i.  ,1}^  iwiMiiidt^iPMaog  ite  m^  1  fPMier  ilic  ^m  ngim^tm  pammAug 
■iiiiii  liWiifto  litf  fltfnr  m0iW  mjteiiimd  (J^temm  hem  lMlfy)riEte.  U  furilMKr  ytmiftiU 
abiioai  atffaaai^i^  fp  p  iirfriiie  mmm^  #.f.*  li«tiHi«  ihut  igniu  m 
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be  removed  with  a  sharp  flpoon.     The  next  step  is  to  Eirest  the  free 
oozing  wliich  follows.     This  is  effected  by  firm  pressure,  applied  by 
means  of  sterilised  green  protective*  and  salicylic  wool  firmly  haiidaged 
on*     The  surface  from  wbicl*  the  grafts  are  to  be  taken  is  now  exposed 
and  again  cleansed.     The  operator,  with  his  liand  placed  under  the 
hmb,  stretches  the  skin  from  side   to  side,  while  assistants  keep  it  on 
the  stretch  above  and  below.     With  a  brotid  and  heavy  razor  (carefully 
sterilised)  the  grafts  are  now  taken.     The  blade  is  placed  at  such  an 
angle  to  the  skin,  that  when  it  is  entered  and   carried  along  it  will 
remove  a  very  thin  shaving  of  the  epidermis,  filmy  and  greyish- white, 
falling  at  once  into  delicate  folds  as  it  is  cut,  and  exposing,  and  only 
just  exposing,  the  tops  of  the  papilla.     It  is  then  carriefl  on  with  a  lateral 
to  and  fro  sawing  movement.     The  skin  must  be  kept  carefully  on  tite 
stretch  all  the  tinje,  and  the  raz<ir  must  be  wetted  from  time  to  time 
with  a  few  drops  of  sterilised  salt  solution  or  boracicacid.t     The  grafts 
should  be  about  two  inches  wide,  and  four  or  five  inches  h>ng,  and 
should  consist  only  of  the  horny  and  the  superficial  part  of  the  Mal- 
pighian  layer,  the  tops  of  the  papillae  being  only  just  trenched  upon. J 
Any  tendency  the  grafts  may  show  to  curl  up  in  (rout  of  the  razor 
should  be  checked  by  an  assistant  carefully  keeping  the  part  cut  on  to 
the  razor.     When  the  cutting  of  each  graft  is  finished,  an   assistant 
should  set  it  free  by  one  stroke  of  a  pair  of  shar[>  scissors.     If  the 
bleeding  on   the  area  to  he  grafted  has  ceased,  tiie  grafts  should  be 
transferred   directly   on   the   razor   or  a    niicrosc<»pical    section-shifter 
(Ballance),  laid  down  each  on  their  cut  surface,  and  then  gently  and 
evenly  flattened  out  with  needles.     If  tbe  lileeding  has  not  ceased  it 
will  be  preferable  to  follow  tbe  advice  of  Watson  Clieyne  and  Burghard 
{ride  SHpra)^  and  to  leave  the  grafts  lying  on  the  bleeding  surface,  this 
plan  being  more  likely  to  retaiti  the  vitality  of  the  grafts  than  that  of 
putting  them   into   a  warm   saturated   solution   of   horacic    acid.     ^Vll 
layers  of  clot,  oozing  or  other  liquid,  must  be  carefully  removed  from 
the  surface  to  be  grafted,  with  dossils  of  sterilised  gauze.     The  writers 
just  mentioned  give  the  two  following  useful  hints  :  **  The  grafts  should 
overhip  the  edges  of  the  skin,  and  also  each  other,  so  that  no  part  of 
the  raw  surface  is  left  exposed,  fi>r  granulations  always  spring  up  on 
the  uncovered  parts ;  furthermore,  a  thin  scar,  which  may  subsequently 
hreak  down,  is  left  at  these  points.     In  spreading  out  tlje  graft  it  will 
be  found  that  air-bubbles  collect  beneath  it,  and  also  that  some  amtuiut 
of  oozing  goes  on,  and  the   bubbles   and   clot  may  prevent  complete 
adhesion  of  the  graft.     Hence,  the  next  procedure  is  to  get  rid  of  them 
by  pressure.     If  that  be  attempted  by  means  of  sponges  in  the  hands, 
the  graft  is  apt  to  be  displaced.     The  following  is  the  best  plan  :  Strips 
of  protective  about  an  inch  in  breadth,  and  long  enougli  to  overlap  the 
edges  of  the  wound,  purified  in  l^ — 20  carbolic  lotion,  and  subsequent!}' 
rinsed  in  boracic  lotion,  are  applied  firmly  over  the  grafted  surface, 

*  This  must  \>q  used  now  ;  otherwiBe,  gauxe  or  apongeft,  when  removed,  would  cling  to 
tlie  surface  and  start  freah  bleMinp?. 

t  The  uflual  powerful  aseptic  lotions  may  injure  the  vitality  of  the  grafts^  and^  if  the 
BUrfaces  have  been  rendere<J  aseptie,  fsuch  lotions  will  no  longer  be  needol. 

J  A  test  of  tbe  proper  depth  cut  into  by  the  razor  is  shown  by  the  nature  of  the 
Weeding,  and  ihe  rate  at  whieb  this  ft>llow«.  It  Bbould  \w  miimtely  puncti form,  very 
i^li^ht^  and  slow  in  making  its  appearance* 
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begintimg  at  the  lower  part.  Each  strip  should  overlap  the  one  below, 
just  AS  in  the  case  of  strappiii|(,  and  they  should  extend  well  on  to  the 
skin  at  eat-h  end.  If  eacli  strip  as  it  is  put  on  he  ^nrasped  b^^  the  two 
ends  and  finnly  pressed  down,  the  pressure  thus  applied  suffices  both 
to  expel  the  air-hnbbles  and  blood,  and  »1sm  to  arrest  further  capillary 
ooziug,'*  When  the  surface  to  be  ^aftt*d  is  comjdetely  covered  with 
grafts  mid  strips  of  green  protective,  a  dressing  of  iodoform  or 
cyanide  gauze  and  salicylic  wool  is  applied,  with  firm,  even  pressure. 
If  the  surface  be  on  a  limb,  this  must  be  kept  at  rest  on  a  splint.  Tbe 
surface  from  which  the  grafts  were  taken  is  next  dressed  in  the  sauie 
way  as  the  ulcer,  this  dressing  being  left  cm  for  a  week  or  ten  days. 
The  dressing  on  the  gnifted  surface  should  be  left  untlisturhed  for  five 
or  more  days,  if  possible.  Its  removal  must  be  effected  with  much 
carefulness  ;  gentle  washing  with  dilute  carbolic  acid,  sublimate,  or  lysol 
lotions,  or  carefnl  syringing  should  be  employed  lest  any  of  the  grafts 
be  peeled  off  with  tbe  protective.  All  is  doing  well  if  the  grafts  liave 
a  pink  colour  and  are  adherent.  If  white  or  greyish  in  tint  they  are  no 
longer  alive. 

Where  a  surgeon  is  in  iloubt  as  to  the  asepticity  of  tlie  area  to  be 
grafted,  and  where  reasons  are  present  for  losing  no  time,  J  strongly 
advise  the  use  of  fonnnlin-  Tbe  parts  having  been  thoroughl)*  cleansed, 
for  some  hours  before  the  grafting  compresses  of  i  or  2  per  rent, 
solution  of  fornniliu  are  applied •  At  the  time  of  the  operation  the 
granulations  will  be  clmiacteristically  dry  and  hard,  and  must  be 
removed  with  curved  scissors  rather  than  a  curette.  The  bleeding  is 
arrested  aiul  tlie  grafting  completed  as  advised  above. 

The  Uu'hniqiic  of  grafting  on  a  fresh  wound  is  in  all  essential  points 
similar  to  the  above.* 

Wolfe's  metliod.  Here  the  whole  thickness  of  tlie  skin  and 
subcutaneous  fat  is  removed  without  any  pedicle  from  the  most 
vascuhir  area  attaiuabli\  Wliile  the  percentage  of  failure  is  much  greater 
than  in  Thiersch *s  method,  cases  occasionally  present  themselves  in 
which  a  trial  of  this  method  is  indicated,  (?.//.,  when  a  thicker  covering 
is  re<|uired  than  is  afforded  by  Tliiersch's  method,  as  in  the  palm  of  the 
hand,  Wlien  this  method  is  successful  its  results  are  most  satisfactur^r, 
Wliile  part  of  such  a  fisip  may  perish,  enough  may  survive  for  tlie 
surgeon's  purpt>se.  Jlr,  Keetley,  whose  experience  in  plastic  surgery 
and  his  ingeniousness  in  adopting  its  different  methods  are  well  known, 
thus  describes  Wolfe*s  method  (Lancet,  Mar.  4,  1905).  When  such 
a  graft  has  been  cut  out,  half  a  dcKzen  Spencer  Wells's  forceps 
sliould  be  nttaclied  around  its  edges,  **  Place  it,  raw  surface  upwards, 
on  a  sterilised  towel  and  a  convex  surface,  usually  the  thighs  or  chest  of 
the  patient.  Stretch  the  flap  in  every  direction  by  pulling  at  tlie 
forceps.  Shave  off  all  the  fat.  Stretch  the  flap  again  to  take  the 
tendency  to  curl  up  out  of  it.     Swing  it  into  place.     Secure  it  with  a 


•  To  tnke  one  particular  inHtance.  Anyone  who  hns  to  fftce  the  difficuliica  jircflcnted 
by  a  case  of  arabion  of  ilie  scalp  will  find  iwcfiU  infornirttion  In  a  paper  by  Dr,  Melliefa 
(Jii»,  tif  Surg.,  1904,  p,  644).  Owing  chiefly  t«  the  difficully  of  mnititiiininK  adequate 
eren  preasure  of  rhe  dressings^  without  injurioafl  pressure  upon  the  Huhjaccni  Thierecb's 
grnfts,  the  cure  took  about  seventy  days.  The  Lint  in  ifiven  Ui  pii-Mt*rve  the  hair,  in  Ibc 
caae  of  a  woman,  for  a  wig.     Good  photographs  accoropnny  the  pii|H!r. 
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few  sutures.  But  cut  away  all  the  forceps  so  as  to  leave  no  bruised 
skin  behind,  the  most  rigid  asepsis  being  desirable  to  secure  success." 
Mr.  Kennedy,  of  Glasgow,  discusses  the  relative  value  of  the  three 
methods,  Reverdin's,  Thiersch's,  and  Wolfe's  (Qlcugow  Howpital 
Reports,  vol.  ii.  1900,  p.  198),  and  gives  cases  in  which  such  flaps 
taken  from  the  extremities  were  used  to  fill  up  gaps  left  by  the  removal 
of  cicatrices  which  had  caused  contraction  of  fingers  into  the  palm. 
The  same  surgeon  has  published  {Brit.  Med,  Joum,^  April  29,  1905) 
some  figures  which  show  excellentl}'  what  Wolfe's  method  may  effect  in 
like  cases. 

Beverdin's  method.  While  undoubtedly  inferior  to  that  of 
Tliiersch  this  method  has  still  a  place  in  surgery  as  in  completing  the 
healing  of  a  large  burn  or  lupus  of  the  face. .  Owing  to  its  not  needing 
an  anaesthetic  patients  will  in  such  cases  gladly  submit  to  it.  A  portitm 
of  skin  being  picked  up  with  a  needle,  it  is  quickly  removed  with  small, 
sharp,  curved  scissors.  The  use  of  the  prepuce  for  grafting,  theoretically 
so  admirable  in  hospital  practice,  often  fails  owing  to  the  prepuce  not 
being  secured  sufficiently  fresh,  to  its  being  incompletely  sterilised,  and 
to  its  tendency  to  curl  up.  If  it  be  employed  it  should  first  be  plit  up, 
and  then  as  completely  sterilised  as  possible,  and  well  stretched  by  the 
means  described  above.  It  is  then  cut  into  three  or  more  portions,  and 
where  the  surface  to  be  grafted  is  large,  these  are  taken  by  two 
operators  and  cut  up  into  minute  portions.  As  in  all  cases  of 
Reverdin's  grafting  these  should  be  placed  thickly  together  so  as  to 
leave  no  room  for  granulations  to  spring  up  between  the  islets  and 
destroy  them,  and  this  should  be  especially  done  round  the  edges, 
in  the  neighbourhood  of  the  growing  epithelium. 

For  some  further  information  I  will  refer  my  readers  to  the  section 
on  the  **  Plastic  Surgery  of  the  Face,"  and  to  that  on  **  Conservative 
Surgery  of  the  Hand  "  (p.  20). 
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the  diploii  is  well  known,  with  the  mevitable  result  of  pyiemia.  In 
very  large  growths  two  or  more  operations  may  be  i^equired.  Thiersch's 
methcu!  of  graftiiig  (p,  233)  will  be  very  useful,  either  at  the  close  of 

the  operation  or  later  on. 

Recurrence  is  not  unlikely  even  after  extensive  operations,  and  von 
Recklinghausen  has  shown  that  the  proliferation  of  the  connective 
tissue  takes  place  along  the  nerves  ;  it  is  therefore  obviously  possible 
that  auch  tissue  left  along  any  of  the  nerves  may  serve  as  a  fresh 
starting  point. 

AIOBUKYSM  BY  AH ASTOMOSIS. 

The  treatment  of  these  sometimes  most  difficult  cases  is  given  under 
the  head  of  **  Ligature  of  the  External  Cai*otid/' 


QTTESTIOlf  OP  OPEEATITE    IKTIEPEREKCE 
OF  THB  CHAHIAI.  BOKES  AHD  DITEA 


IN    GHOWTHS 
MATEE. 


Under  this  heading  1  shall  refer  to  i,  ExoskmrSf  ii,  those  malignant 
growths,  usually  **^«n'Oi«^/a,  which,  springing  from  the  sralp*  (often  the 
pericranium),  the  diploe,t  the  meninges,  and,  more  rarely,  the  brain, 
are  capable  of  perforating  the  skull  from  within  outwards^  or  in  the 
reverse  direction,  iii.  Epitheliomata,  These  growths  are  the  ones  in 
which  the  advisability  of  operation  is  most  likely  t<>  arise,  i.  Ejcoi- 
toses.  It  is  only  the  ivory  variety  that  needs  reference  here.  The  best 
incision  to  expose  it  is  one  transversely  outwards  from  the  root  of  the 
nose,  through  the  eyelirow,  and  another  upwai'ds  along  the  middle 
line  of  the  forehead.  Tlie  anterior  wall  of  the  frontal  sinus  must  be 
freely  removed  with  trephine  or  chisel,  for  it  is  essential  to  get  at  the 
root  or  base  of  the  exostosis  and  to  divide  this,  and  not  to  merely 
break  off  pieces  of  the  exostosis.  For  division  of  the  extremely  dense  bone 
a  burr  worked  by  electricity  is  preferable  to  chisels  and  saws.  Where 
the  latter  are  relied  upun  several  must  be  at  hand.  When  the  pedicle 
is  detaclied  there  is  often  much  difficulty  in  prising  out  the  exostosis. 
The  surgeon  must  be  prepared  for  openiiig  tlie  posterior  wall  of  the 
sinus  and  exposing  the  meninges,  and  perforating  the  roof  of  the  orbit, 
and  the  delicaie  tissues  of  the  ethmoid.  In  simie  cases  it  will  be  well 
to  obtain  leave  to  remove  the  eyeball.  Careful  draimige  must  be  pro- 
vided for  the  first  few  days  in  case  of  infection  from  the  nose,  and  for 
the  same  reason,  the  wound  should  not  be  too  closely  sutured  at  first. 

ii.  Sarcomata.  Periosteal,  endosteal,  and  those  originating  in  the  dura 
mater.  The  following  remarks  by  von  Bergmann  (Si/st.  ofPrart,  Sitrrieri/f 
by  von  Bergmann,  von  Bruns,  and  von  Mikulicz  (Amer,  Trs.  by  Drs.  Bull 


•  M.  Terrier  {BviL  de  PAtad.  de  M^d,^  iSgi*  p.  184)  records  a  caM  in  which  an 
cpithelionia,  starting  in  n  scar,  involvefJ  the  dura  mater  over  the  frontal  region.  It  waa 
removed  snccessfuUj,  but  the  history  i%  only  carried  tip  to  two  months  after  the  operalioa. 
Other  cases  of  care i noma  are  given  below,  p.  243. 

I  While  Iho  vault  is  affected  more  often  than  the  base,  sarcomata  of  tlic  skull  may  be 
prefient  iu  Ixith  situationiij  Eaitimltaot-ouiily. 
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and  Martin,  vol,  L  p.  142)  may  be  useful.  Sarcomata  of  the  skuU 
may  he  periosteal  or  central.  The  temporal  bone  is  most  frequently 
attacked,  after  tliis  the  frontal,  parietal  and  occipitaL  Even  at  an  early 
stage  the  surgeon  has  to  face  the  question  whether  he  is  dealing 
with  a  sarcoma  of  the  skull  or  one  perforating  from  within.  In  the 
majority^  whether  periosteal,  central,  or  from  the  dura  mater,  spindle- 
cells  predominate.  Those  arising  in  tlie  dura  mater  are  chaiacterised 
by  calcification.  Sarcomata  of  the  skull  show  the  same  malignant 
features  as  sarcoma  elsewhere,  t.*?.,  fixity  of  the  base  and  tlie  same 
tendency  to  fungation.  In  large  periosteal  sarcomata  the  abundant 
hlood  supply  may  lead  to  distinct  pulsation  in  the  dilated  tortuous 
arteries.  At  a  very  early  stage  this  form  shows  a  tendency  to  increase 
by  secondary  nodules,  seated  at  first  near  the  base  of  the  original 
growths.  This  tendency  to  local  dissemination,  which  can  only  be 
determined  by  the  microscope,  explains  the  frequency  of  recurrences. 
Metastases  in  the  viscera,  especially  the  lungs  and  in  the  bones,  are 
very  common.     The  lymplnitic  glands,  as  a  rule,  are  not  involved. 

Only  in  the  eaidy  stages,  and  under  conditions  rarely  present,  is  it 
possible  to  determine  whether  a  sarcoma  of  the  skull  is  centralj 
periosteal,  or  ai-ises  from  the  dura  mater.  If  the  surface  be  hard  and 
bone*like  it  can  only  be  a  central  sarcoma  or  possibly  a  local  periosteal 
hyperostosis.  In  central  sarcoma  the  surface  soon  becomes  altered  by 
softer  an^as  which  bulge  outwards ;  often  the  summit  of  the  swelling  is 
soft  while  the  periphery  remains  hard.  In  this  way  the  appearance  is 
very  similar  to  that  of  a  pertorating  sarcoma  of  the  dura  mater.  The 
latter,  however,  never  lifts  up  the  bony  wall  of  the  skull  but  destroys  it 
by  infiltration  ;  the  growth  is  tlierefore  surrounded  by  a  bony  ring. 
The  latter  is,  however,  on  a  level  with  that  of  the  general  surface  of  the 
skull,  and  does  not,  as  in  the  case  of  the  central  sarcoma,  extend  from 
the  base  of  the  growth  towards  its  summit.  In  the  case  of  the  central 
sarcoma  ihe  outer  and  inner  tables  feel  as  if  they  liad  been  forced 
apart,  while  in  that  of  the  periosteal  sarcoma  the  tables  show  a 
jagged  edge. 

If  every  periosteal  sarcoma  were  composed  only  of  soft  tissues  it 
would  be  easy  to  distinguish  it  from  a  central  sarcouni,  as  long  as  the 
latter  possessed  a  bony  shell  at  its  base,  if  not  at  its  summit*  How- 
ever, osteo-sarcoma  of  periosteal  origin,  a  frequent  growtli,  has  a  bouy 
feeling  also,  both  at  the  periphery  and  summit.  The  latter  possesses 
no  bony  shell,  but  numerous  spicules  of  bone  extend  into  the  growth 
from  the  site  of  its  attachment.  On  ptdpation  these  growths  give  the 
inipression  of  a  bony  capsule,  and  this  leads  to  mistaking  an  osteo- 
sarcoma for  a  central  sarcoma.  The  most  certain  imlication  of  the 
origin  of  a  new  growth  in  the  diploe  is  tlie  presence  of  the  bony  wall 
rising  above  the  level  of  the  surface  of  the  skull  and  extending  towards 
the  summit  of  the  growth.  Sarcoma  of  the  dura  mater  is  recognised 
in  exceptional  cases  only  by  the  above-mentioned  peculiarities  of  the 
gap  in  the  skull,  its  situation  within  the  plane  of  the  surface  of  the 
bone,  and  its  sharp  outline.  It  may  be  diagnosed  earlier  by  other 
symptoms.  **  If  previously  existing  symptoms,  especially  those  of 
intracranial  pressure,  disappear  as  soon  or  soon  after  a  tumour  appears 
at  the  surface  of  the  skull,  the  surgeon  is  safe  in  assuming  that  the 
growth    originated   in   the  dura.      Such  a  tumour  begins  to  develop 
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within  the  cmnial  cavity,  and  brings  about  Ryniptoms  due  to  eticroarh- 
tnent  on  the  mtracraTiial  cavity.  As  soon  as  the  tumour  makes  its 
exit  from  the  interior  of  the  skull  the  diminution  i>f  space  and  the  com- 
bination of  symptoms  resulting  therefrom  cease.  In  the  second  place^ 
perforating  dural  garcoma  usually  pulsates  as  a  residt  of  the  pulsation 
of  the  hniin  being  tnummittcd  to  it.  In  the  third  place,  such  a  tumour 
may  be  forced  hy  pressure  into  the  cranial  cavity*  causing  temporarj^ 
headache,  slowing  of  the  pulse,  and  loss  of  consciousuess.  U  these 
three  syniptonis  be  present  tlie  surgeon  can  witli  certainty  diagnosticate 
sai'conia  of  dural  origin  which  1ms  perforated  the  skull  and  continued 
to  proliferate  outside.  Conversely,  he  carmot,  however,  exclude  the 
dural  origin  of  a  growth  in  which  these  characteristic  symptoms  are 
absent,  A  tumour  may  he  so  clusely  adherent  to  Uie  edge  of  the 
defect  in  the  skull  that  no  pulsation  of  the  brain  can  be  transmitted  to 
it,  or  that  pressure  cannot  force  the  growth  into  the  cranial  cavity. 
The  presence  of  cerebral  symptoms  accompanying  a  tumour  on  the 
surface  of  the  skull  has  no  bearing  on  the  differential  diagnosis  under 
discnssion,  for  periosteal  as  well  as  myelogenous  growths  uuiy  proliferate 
inwardly  as  well  as  outwardly*  The  diagnostic  importance  of  cerebral 
symptoms  depends  upon  the  fact  that  they  occur  before  the  tumour 
beconies  noticeable,  an<l  disappear  after  it  has  nnnle  its  appearance  od 
the  surface.  As  suon  as  the  tumour  reaches  the  surface  of  the  skull  it 
spreads  out  to  an  extraordinary  degree,  tlie  defect  in  the  skull  becomes 
completely  covered »  and  there  is  no  longer  anything  to  distinguish  it 
from  periostea!  and  my elogenoua  sarcomata,  which  similarly  proliferate 
and  attain  an  enormous  size."  Treatment,  It  remains  to  be  seen  what 
operative  attacks,  aided  by  modern  snrgery,  may  avail  in  these  cases, 
but  for  the  present,  unless  an  oppmlunity  arise  for  attacking  such 
grijwths  quite  early^ — f  *£?.,  while  they  are  only  of  small  size— it  will  be 
wiser  nut  to  interfere,*  Ami  this  warning  is  especially  Irne  of  those 
cases  in  which  sarcomata  of  a  specitdly  miiliguant  kind  appear,  often 
after  an  injury,  on  the  crania  on  children,!  where  tlie  swellings  of 
the  scaljt  are  multiple,  or  where  they  are  travelling  out  <d'  the  skull  by 
any  of  the  apertmes,  I'Af.f  the  orbit.  Large  size,  any  evidence  of  fixity, 
duration  of  any  length  will  cause  any  operation  to  be  set  aside,  owing  to 
the  dangers  of  the  operation,  the  possibility  of  its  being  incompleted, 
especially  where  the  brain  is  involved,  and  tlie  risk  of  its  being  impos- 
sible to  close  the  gap.  In  addition  to  the  ipiestion  of  metastases  in 
such  cases,  the  frequent  presence  of  minute  local  secondary  nodules 
(p*  239)  must  be  remembered. 

The  following  case  is  a  good  instance  of  these  growths^  though  tbere 

•  Further  carefuUy  recorded  g&scs,  with  poet- mortem  records,  p^ttyitige>sj>eciiil  atteution 
to  the  ptisaibility  of  rtiiiiovalt  are  much  uetxled  heri;.  An  interesting  oisc  1*1  publishetl  by 
Mr.  Morriu  (Path.  JStw.  7ran*,^  voL  xxxL  p,  259).  The  disease  here  cerlaiuly  took  six 
years  in  lunniug  its  course ;  other  deposils  were  jireseot.  The  patient  died  away  from 
London.  The  growth  is  ytat^nl  to  hiive  begun  in  the  diiiloe,  and  to  liavc  compressetl,  not 
involved,  the  brain*  Dr.  Drummond^  of  Newcastle,  published  three  interesting  cases 
{Mrit.  Mfid.  J^furn.^  vol.  ii,  1SS3,  p.  762),  In  none  of  ihem  was  any  o^wimtiau  possible. 
Other  instances  of  sareomata  of  the  cranial  bones  or  the  dura  mater  are  figured  bj 
Tillmanntj  {TexlbooU  iff  Sur^efif^  vol.  li.), 

f  A  good  inntauce  of  such  Irauuiatjc  fiaroomata  is  recorded,  with  iUusti-atiuna,  bj 
Mr.  Hewetflun,  of  York  (Za/tcet^  voL  t  1^93,  p,  1441). 
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was  much  uncertainty  as  to  its  exact  origin.   The  question  of  operation^ 
as  mentioned  below^  was  repeatedly  tUseusaed  here. 

D.E.f  ag«d  28,  a  Welsh  miner,  waa  sent  to  me,  in  iS8^*  bj  Dr.  KYa.na,of  the  RbonddK 
Vallej.  Three  years  previously  he  had  noticed  a  awellmg,  the  size  of  a  pigeon's  egg,  in 
the  cjentre  of  the  right  parietal  bone  ;  for  a  jear  previons  to  this  he  had  pains  in  the 
bend.  During  his  work  in  the  mine^  his  head  hod  reoeiTed  repeated  blows,  many  blolab, 
characterlstio  scars  being  preaent.  A  month  after  the  swelling  appeared^  fits  began  to 
occur  nightljf  and  lasted  thus  for  three  months  ;  then  they  gradually  became  fewer,  and 
for  the  last  year  there  had  been  none  at  all. 

At  a  spot  2  inches  above  the  left  ear  was  a  large  elevation  of  the  scalp,  measuring 
nearly  5I  inches  in  one  diameter,  and  about  4I  in  the  otbetK  There  was  no  ulceration 
of  the  scalp  tissues  here,  but  unusually  large  vessels  were  to  be  felt  over  the  area  thus 
prominent,  Jn  the  centre  the  bonea  of  the  skull  appeared  to  be  deficient  over  a  circular 
spot  the  size  of  a  fihilling,  as  here  the  scalp  coald  he  deeply  dimpled  by  finger  pressttre 
as  if  through  a  ring  of  penetrated  craniai  bone.  Over  this  central  gap,  pulsation  wu 
itrongly  marked  and  rather  heaving  ;  it  waa  also  present,  to  a  leas  degree,  over  the  rest 
of  the  swelling. 

At  other  parts  of  the  ari^  of  the  growth,  especially  at  several  spots  in  the  periphery^ 
was  a  remarkable  feeling  as  if  of  bony,  trabecular  structure.  It  was  doubtful  whether 
this  was  brought  about  by  growth  invading  a  fiat  cranial  bone,  or  to  calcification  taking 
place  in  the  periphery  of  a  sarcomatous  growth.  On  a  level  with  the  left  ear  was  an 
enlarged  gland. 

Mr.  Target t,  then  Surgical  Registrar,  reported  that  double  optic  neuritis  was  present, 
but  no  oculo-motor  paralysis.  The  refiezea  were  normal,  and  there  was  no  I068  of  Bensa- 
tion  or  motion. 

There  were  no  urgent  symptoms  :  the  patient  had  occasional  throbbing  and  pain  in 
the  swelling,  but  no  obstinate  headache  and  vomiting  ;  he  was  able,  as  yet,  to  work,  and 
stipulated  that  no  operation  involving  risk  to  life  should  be  performed. 

For  these  reasons,  and  because,  owing  to  the  size,  duration,  and  characters  of  the 
growth,  the  risk  of  attacking  it  was  undoubtedly  great,  the  patient  left  the  hospital 
withooiaay  operation  being  undertaken* 

IJjilesfi  such  a  case  can  be  seen  veiy  early  (and  this  is  just  the  stage 
which  does  not  come  under  the  notice  of  the  surgeon),  the  following 
would  appear  to  be  amongst  the  difficulties  and  risks  of  an  operation  id 
these  cases : 

The  necessary  difficulty  and  tediousness  in  isolating  the  affected 
bone,  if  of  any  size,  by  sufficient  trephine- crowns,  and  joining  these 
with  a  Gigli's  saw  (p.  365),  or  the  forceps  of  De  Vilbiss  (p.  363),  or  a 
chisel,!  It  must  be  remembered  that  the  overlying  soft  parts  were 
extremely  vascular  and  perhaps  (from  the  enlarged  gland)  already 
involved  in  the  growth.  The  position  of  these  growths  will  not  always 
admit  of  the  use  of  an  indiarnbber  baud  round  the  head.  In  isolating 
and  going  wide  of  the  affected  bone^  it  was  uncertain  whether  one  or 
more  sutures  would  not  have  to  be  crossed,  and  sinuses,  such  as  the 
superior  longitudinal,  met  with  and  need  securing  (this,  whether  by 
underrunuing  or  otheiivise,  not  being  always  an  easy  matter),  thua 
leading  to  profuse  htemorrhage.  In  addition  to  this  source  of  htemor- 
rhage  there  is  that  certain  to  be  met  with  iu  dealing  with  the  soft  parts 


*  Be  was  still  alive  in  1890. 

f  The  best  means  of  removing  bone  from  the  f«kiill  on  a  large  scale  are  given  at  p.  355. 
I  would  also  refer  my  readers  to  Mr.  Battle's  Instructive  case  (p,  243),  and  Clin,  Sae. 
Trans.,  vot  xxiii.  p.  132. 

S.— VOL.  I,  IJE1 
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and  with  the  cliploe  arouiul  the  affected  bone,*  unleas  tliis  be  exten- 

sivulv  st'lerosiMl,  when  another  difficulty  presents  itself. 

Then,  ^tippimijifjj  the  hone  sufficiently  removed,  wide  of  the  grovrth, 
in  many  pieces*  either  because  of  its  involvement  in  tlie  disease*  or  to 
alh»w  of  further  investigation  in  the  case  of  a  growth  of  douhtful  originp 
if  this  be  found  to  arise  from  the  dura  mater,  this  membrane  Diust 
certainlv  be  d^alt  with,  and  the  same  wouhl  very  likely  be  the  ease  if, 
ori^^inntiiij^  in  the  diploe,  the  growth  had  crept  inwards.  In  further 
isolatinf(  the  disease,  if  it  had  merely  presseci  upoi»  the  brain  and  not 
involved  it,  most  delicate  work  wonld  he  required  :  enlarged  branches 
of  the  mi<hUe  meningeal  and,  very  likely,  dilated  sinuses  w^ould  require 
dealing  with.  If  tbe  disease  had  involved,  instead  of  mere! v  displacing, 
the  brain,  new  ami  special  risks  wonld  have  to  he  encountered  just 
when  the  patient's  condition ,  aftti-r  an  already  prolonged  operation,  was 
least  fitted  to  bear  them.  Thns  the  operator  may  fmd  that  he  is  dealing 
with  a  nnn-encrtpsuled  growth  of  the  hrain  itself,  and  all  that  he  can 
do  is  to  try  and  shell  it  out  with  the  finger  or  sharp  spoon*  Lastly,  the 
arrest  of  all  hiBmorrhage  and  the  possibility  of  closing  the  wound  and 
gap  in  the  sknll^  usually  by  a  second  operation,  if  the  patient  sunrive, 
have  to  be  remembered* 

Such  are  amongst  the  chief  difficulties  and  dangers  which  appeared 
to  me  very  likely,  if  not  certain,  to  be  met  with.  They  do  not  seem  to 
me  to  be  exaggerated. 

Moreover,  in  these  and  in  any  other  prolonged  operations  which  deal 
with  tlie  hrain  and  its  membranes,  the  fact  must  never  be  lost  sight  of 
that,  what  with  the  necessary  interference  with  very  vital  organs,  and 
what  with  the  anaesthetic,  the  margin  left  to  the  patient  between  life  and 
dentil  may  be  a  very  narrow  one.t 

Even  if  the  growth  is  snniU  and  circumscribed,  and  there  is  good 
reason  to  believe  that  it  is  single,  it  will  probably  be  wiser  to  divide 
the  operation  into  two  stages,  as  in  Mr.  Battle's  case  given  below,  if 
the  dura  mater  be  involved. 


I 
4 


*  Aa  attempte^l  removal  of  11  {i^'owth,  aftflfwards  provcil  to  ipritig  frctn  theda»  1 
is  recorded  by  Sir  W.  Lawrence  {Med,  7%m^  and  Gu:.^  1853^  vol.  ii.  p.  129).  The  o|>entioii 
was  ftbandoiietl  owing  to  the  liaamoi rhage.  The  patient  die<i  about  two  inouthti  hiter, 
Volkmftnn  lost  a  patient  with  sarcoma  of  the  dura,  from  tbc  entrance  of  air  into  the 
superior  lougitudinal  sitiud. 

t  Ahuut  fifteen  yeara  ago  I  had  occasion  to  explore  and  attempt  the  removal  of  11 
glioma^  proTctl  later  to  occupy  almost  tbe  entire  riglit  frontal  lobe  of  a  patient  at  Guy*8 
Hospital.  Tbe  pulse  failed  m  ominously  with  cbloroform  lhat»  af t«r  removing  oae  crown^ 
ether  was  given  while  the  trephine  wa8  applied  again,  aetd  the  two  openings  thrown  into 
one.  The  substitution  of  tbis  ana^thetic  was  followed  by  m  much  cyanosia  and  jerky, 
gaaping,  irregular  breathing,  with  a  fixed  cheat  (the  patient  was  a  young  man,  much 
emaciatetl  by  Tomiting  and  headachej  bat  free  from  any  lung  trouble),  tbal  it  was  decided 
to  do  no  more  tbat  day*  Tbe  patient  neT«r  rallied,  and  died  comatose  a  few  hours  later. 
In  this  case  there  had  not  been  lime  to  interfere  with  the  brain  and  its  tneinbranea. 
Another  patient  of  mine,  mimittud  for  epileptic  seizures  connecle«l  with  a  huge  cancellous 
cxoBto«J8  of  the  frontal  Ixjne,  which,  as  it  proved^  w^as  pressing  inwards  uf»ou  the  hrain  and 
mcmbraneBT  had  been  under  obeervatioij  for  a  fortnight,  bia  diet  l>eing  strictly  rt*gulatod. 
On  the  evening  of  Chrigtmas  Day,  his  diet  having  been  not  unnaturally^  but  too  suddenly, 
altered,  a  severe  epileptic  aeiaure  came  on  ;  tbij*  was  frdlowed  by  coma,  rapidly  deepening 
into  death.  1  have  elsewhere  (p.  265)  alludetl  to  t lie  Brntiicuncse  with  which  respiration 
mav  fail  iu  patieuta  the  subjects  of  middle  meningeal  biemorrhuge. 
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The  results  given  bj  von  Bergmann  {loc.$npraciL,Yi.  148),  especially 
when  due  weight  is  given  to  his  unusual  experience  and  operative  skill, 
do  not  seem  encouraging.  Tiie  last  sentence  referring  to  **  eases 
appjuently  permanently  cured  ^*  is  too  vague  to  be  of  any  real  value, 
'*  Tiie  author  has  done  extensive  resections  in  four  eases  of  cranial 
sarcoma  ;  in  one  of  these  the  patient  died,  Tlie  tumour  had  pro- 
liferated to  a  considerable  depth  into  the  occipital  lobe,  and  the  pro- 
fiise  bleeding  which  resulted  caused  collapse.  Tlie  three  other  patients 
recovered*  Two  died  at  the  end  of  one  and  a  half  and  two  years, 
respectively,  as  a  result  of  recurrence  of  the  growth.  Regarding  the 
fate  of  the  third,  he  was  not  able  to  obtain  any  information.  Griin- 
berg  investigated  the  histories  of  all  operations  published  during  tlie 
last  two  decades.  Twenty-two  operations  were  performed  on  seventeen 
patients.  In  three  cases,  two  or  more  attempts  at  interference  were 
made  necessary  by  recurrence  of  the  growths.  Of  these  twenty -two 
operations,  five  were  not  completed,  partly  because  of  bsemorrhage^ 
partly  on  account  of  collapse,  aixd  partly,  owing  to  the  too  great  extent 
of  the  growths.  The  operation  was  completed  in  seventeen  cases. 
Three  of  the  patients  died  as  a  result  of  the  operation,  death  being 
caused  by  entrance  of  air  into  sinuses,  thrombosis  of  sinuses,  and 
cerebral  abscess.  In  seven  cases  recurrence  took  place  soon  after  the 
operation.  In  two  no  information  was  obtainable.  Of  seventeen 
cases,  five  were  aj>parently  permanently  cured,  which  is  a  good  result^ 
considering  the  certainly  fatal  termination  otherwise." 

iii.  Another  similar  but  distinct  class  of  these  growths  is  formed  by 
those  epithelmmata  of  the  scalp  which  have  extended  through  the 
cranium  to  the  dura  mater  or  even  the  brain.  Tillmtmns  (Stfrgeryf 
vol.  ii,)  gives  good  illustrations  of  two  such  epitheliomata  involving  the 
frontal  region  :  one,  in  a  girl  of  14,  which  perforated  the  skull,  was 
successfully  removed  by  Braun;  the  other,  in  a  man  of  56,  was  operated 
on  by  Tillmanns.  Here  recurrence  rapidly  took  place.  A  very 
instructive  case  of  carcinoma*  of  the  frontal  region,  involving  the 
skull,  was  successfully  operated  on  by  Mr.  Battle  {Ciiu.  Sol\  Trans,, 
1899,  vol.  xxxii.  p.  127) : — 

The  patieot  was  33,  and  diiiio^  the  previoos  eight  jean  aeveral  operations  had  been 
{leiiornied.  The  growth  nieasureti  3  inches  by  4^^  bled  freely,  and  could  not  be  moTid 
over  th«  fitibjacent  bone.  There  was  no  imlaation  in  it,  and  the  glands  appeared  to  be 
nonnal^  liemovul  was  effected  by  operation  in  two  stages :  *•  Ootton-wool  having  been 
placetl  over  the  eyes,  a  Martin  a  t>ftndage  was  passed  round  the  he^id  below  the  occipital 
pFotuberance  and  over  the  root  of  the  nose ;  an  Incision  was  then  made  to  the  bone 
about  }  inch  from  the  txlge  po  as  to  completely  encircle  the  growth.  The  mass  was  then 
rapidly  separateil  froru  the  lK)ne  with  the  handle  of  the  scalpel  and  a  periosteal  elevator. 
The  only  htoniorrbage  came  from  places  in  the  bone  which  had  been  invaiied  by  the 
growth,  and  firm  pressure  with  a  itponge  readily  controlled  it.  Several  vessels  were  then 
•ecnretlt  but  aft«r  the  removal  of  the  Martians  bandage  there  was  pretty  free  bleeding. 
Pressure  arrested  this  until  vessels  could  be  caught,  Several  arteries  required  ligature^ 
and  one  or  two  a  ligature  pasj^eil  rontid  them  by  means  of  a  curved  needle.  On  the 
whole,  there  was  no  great  loss  of  blood.  The  sponge  placeil  over  the  growth  where  it 
passed  into  the  bone  was  left  in  position^  and  the  dressings  were  applicvl  firmly  over 
this.    Next  day  the  dressings  and  the  sponge  were  removed,  and  extra  pressure  was  no 


•  Mr.  Shattouk  pronounced  the  growth  to  be  a  spheroidal -celled  carctnomaf  probably 
orfginatiDg  in  the  glaudular  Httuetures  of  the  skin. 
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longer  ftpplied.  It  wii«  eridctit  that  the  botM  wm  affected  to  m  ooDfidenible  extent, 
ftlthougb  it  vrnA  not  oerUin  that  the  growth  hmd  pnwed  ocmipletelj  through  in  more  thAa 
one  |)lace/* 

On  a  lAter  oocaaion — ^tbe  exact  date  it  not  given — the  bone  was  remoTed  partly  bj  a 
hand- motor  working  a  trephine  and  drcutikr  saw  fitted  with  a  special  gnard^*  and  partljr 
hy  a  chbel  and  Hoffman  »  forceps.  **  The  amonnt  which  reqnired  removal  waa  placed 
about  the  centre  of  ihe  fp>nt&I  bone,  and  was  about  2)  inches  in  width.  A  trephine- 
crown  was  removed  to  the  right  of  the  area  marked  out ;  there  waa  a  good  deal  of 
difficulty  in  doing  tM»,  as  the  bone  was  very  hard  and  thickened.  A  raspatory  waa 
then  passed  under  the  bone  to  determine  whether  the  growth  implicated  the  dura  mater: 
this  could  not  be  mnde  out  with  certainty.  There  was  Bome  difficaliy  in  Btartfng  the 
saw  owing  to  the  great  thickness  of  the  bone.  A  chisel  and  Hoffman**  foroepa  were 
accordingly  used  to  make  a  beginning,  aod  the  saw  applied  afterwards.  By  the  alternate 
use  of  these  instruments  about  a  third  of  the  circumference  was  divided.  The  saw  waa 
then  fitarte«l  in  the  other  direction  from  the  trephine-bole,  and  worked  much  more 
qoickly,  till  there  was  only  about  an  inch  left  uncut.  Up  to  this  time  there  had  been 
very  little  bleeding,  but  now  bleeding  was  free.  A  chisel  wub  used  to  cut  throngii  part 
of  the  remaining  bone,  and  then  the  circle  of  bone  whs  raised  from  the  other  side, 
and  the  last  piece  gave  way.  The  bleeding  was  aeeti  to  come  chiefiy  from  a  point  in 
front  in  the  middle  line  in  the  dura  mater,  just  under  the  edge  of  the  bone.  Bleeding 
from  this  |M)int  was  tcnipomrily  arrested  by  finger- pressure.  The  under  surface  of  the 
bone  presented  in  one  part  an  area  of  softened  tissue  about  the  tise  of  a  raisin.  The 
appearance  of  this  was  very  like  that  of  a  flattened  papillomata  sometimes  seen  on  the 
palate  ;  this  growth  did  not  in  any  way  involve  the  dura  mater — in  fact  the  dura  mater 
was  quite  healthy."  The  blejeding  point  in  the  dura  mater  was  arrested  by  presaore  with 
ganze-pnckirig.     At  a  later  peno<l  the  granulating  surface  was  grafted 

Mr.  Battle's  remarks  on  the  mode  chosen  for  removal  of  the  cranial 
bone  are  very  noteworthy :  "  Of  the  i^riiioipal  methods  of  removing 
large  portionB  of  the  skull,  the  one  \Yhich  was  brought  to  my  notice  by 
Messrs,  Down— that  of  a  circular  gaw  worked  by  a  motor — appeared 
the  mo.st  likely  to  fill  til  the  object  in  a  satisfactory  manner.  There 
was,  however,  much  difficulty  in  guiding  the  saw  along  the  line  which 
I  bad  selected ,  and  it  travelled  slowly  through  the  dense  bone,  whilst 
the  cable  attached  to  it  was  cumbrous  and  difficult  to  hold.  Were  I 
again  called  upon  to  perform  a  similar  operation,  or  one  requiring  the 
excision  of  much  bonei  I  should  use  the  method,  since  suggested,  of 
the  wire  saw,  worked  across  from  one  trephine  opening  to  another^  and 
applied  from  within  outwards  **  (p.  365). 


4 


Supplied  by  Messrs.  Down»    The  use  of  electro-motor  trephines  is  referred  to  cm 


p.  3^3 


CHAPTER  II. 

OPERATIVE    IM'TERPEREHCE*,    IMMEDIATE     OE    LATEB +, 
IN  FRACTUBES  OF   THE  SKULIj, 

Indioatioiis. — The  chief  of  these  are  : 

i.  Compound  Depressed  Fhactures.^ — Whether  symptoms  of  com- 
preasion  are  present  or  no,  these  fractures  should,  as  a  rule,  be  explored 
by  reflecting  adequate  flaps,  tlien  elevating  any  depressed  fragments, 
and  removing  any  which  are  quite  loose.  At  the  same  time  the  surface 
of  the  dura  mater,  where  exposed,  should  be  carefully  scrutinised,  and, 
together  with  the  rest  of  the  wound,  thoroughly  cleansed. 

With  regard  to  '*  thorough  cleansing/*  I  may  draw  the  attention  of 
my  ytiungcr  readers  to  the  following  forcible  remarks  of  Prof.  Nancrede 
(he.  supra  cit,)  :  "  Suppose  a  recent  bead-injury  just  brought  into  the 
hospital,  how  should  we  proceed  ?  Do  not  carelessly  pass  the  forefinger 
through  the  filthy,  blood-matted  hair  and  explore  at  once  the  depths  of 
the  wound  to  ascertain  its  nature,  as  is  too  coniraonly  the  rule,  but 
carefully  shave  the  scalp,  scrub  it  with  a  nail-brush,  soap  and  water, 
remove  all  fatty  matter  with  ether  or  turpentine  and  alcohol,  completing 
the  disinfection  by  a  thorough  irrigation  with  mercuric  bichloride  solu- 
tion,** When  the  [latient  is  under  an  anasBthetic  it  will  he  well  in  some 
cases  to  cut  away  any  badly  contused  portions  of  the  scalp  which  cannot 
be  disinfected,  and  to  use  a  small  curette  where  foci  of  dirt  are  ground 
in.  Later,  cleansing  may  still  be  incomplete  unless  a  chisel  is  used  to 
set  free  hairs  or  other  small  foreign  bodies  which  have  been  caught  in 
a  fissure,  or  to  follow  up  one  of  these  owing  to  its  infected  appearance* 

Operative  interference  is  indicated  in  these  cases  for  two  reasons : 
(fl)  Even  if  no  symptoms  of  compression  are  present  at  first,  secondary 
inflanunation  is  very  likely  to  follow  in  a  few  days,  it  not  having  been 
possible  by  expectant  treatment  to  completely  cleanse  the  wound •  If, 
now,  some  minute  fragment  of  the  brittle  inner  table  has  pricked  the 
dura  mater,  fatal  infective  meningitis  is  almost  certain.  Should,  there- 
fore, the  surgeon,  in  these  cases,  wait  for  evidence  of  compression  as  a 
justification  of  operative  interference,  he  will  too  often  vtrait  till  it  is  too 


*  This  term  u  used  to  include  the  use  of  ifae  elevatctr  and  dress tng-foroeps  ba  welt  om 
thftt  of  tbe  trephine,  a  matter  which  h  alluded  to  again  b^low  (footnote,  p,  251). 

f  By  these  terms  it  i&  in  tended  to  make  ft  distinciioa  between  tboae  casee  in  which 
opera!     "^  ^tit  a  few  djijs  after  a  fracture,  and  those  Id 

w  e  injury  (sec  p.  272,  "'  Trephining 
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late.  Evidence  of  the  presence  of  dirt,^  especially  of  dirt  ground  down 
tOj  or  into,  the  bone^  is  a  reason  for  exploring  the  wound,  even  if  no 
symptoms  of  compression  are  present,  (b)  If  the  patient  recover  from 
the  immediate  effects  of  the  fracture,  injury  to  the  inner  table,  insuffi- 
cient to  cause  symptoms  at  the  lime,  and  not  detectable  save  by  an 
operation,  may  be  present  nil  the  time  and  csuse  much  future  trouble* 
In  tlie  wordii  of  Prof.  Nancrede  (Intern,  Ene^eL  ofSurgerp,  vol.  v,  p,  24)  : 
**  Undoubtedly,  many  patients  recover  in  whom  the  bone  is  not  elevated, 
but  in  too  many  epilepsy,  insanity,  chronic  cerebral  irritation,  &c., 
render  life  a  burden,  and  operations  are  then  required,  which  often 
prove  useless,!  ,  .  .  Operations  for  epilepsy  show  at  times  that,  in 
the  eflort  to  brid|*e  across  the  irregular  fragments^  and  from  the  constant 
irritation  due  to  the  cerebral  pulsation  driving  the  dura  mater  against 
the  bony  fragments,  Nature  throws  out  osteophvtic  growths,  which 
eventually — perhaps  after  years — -set  up  serious  trouble."  The  surgical 
treatment  of  traumatic  epilepsy  is  now,  when  a  large  number  of  cases 
operated  upon  have  been  honestly  watched,  found  to  be  very  dis- 
appointing (p.  273).  It  is  by  a  more  frequent  ionnediate  exploration  of 
all  doubtful  injuries  to  the  head  that  we  may  best  hope  to  bring  about 
a  diminishing  frequency  of  traumatic  epilepsy.  (c)  Locality  is,  of 
itself,  an  indication  for  interference.  Thus  aphasia  may  follow  on  a 
fracture  over  the  region  of  the  anterior  inferior  angle  of  the  left  parietal, 
and  paresis  on  one,  apparently  trivial,  over  the  motor  area.  Moreover, 
it  is  injuries  to  the  frontal  and  parietal  regions  which*  if  left  unexplored 
or  insufficiently  treated,  are  so  liable  to  be  foMwed  by  epilepsy. 

A  word  of  warning  is  needed  here.  While  the  more  localised  is  the 
depression  of  a  fracture  over  the  motor  area,  the  more  will  the  surgeon 
be  justified  in  interfering  ;  he  must  not  be  certain  that  he  will  tliereby 
prevent  epilepsy  in  the  future.  Von  Berguninn*8  words  on  this  matter 
are  weighty  ones(Sif/«/.  vf  Pract,  SurgertfyAmer,  Tmn»,,  by  Dr.  Bull  and 
Dr.  Martin,  voh  i*  p.  98).  "As  a  matter  of  fact,  epilepsy  occui's  as 
frequently  in  connection  witli  head  injuries  in  which  no  fracture  exists* 
Depression  is  no  jnore  a  factor  in  the  etiology  of  this  disease  than  any 
other  sear  of  the  brain  or  external  soft  [lurts  that  has  become  adherent 
to  the  skull.  At  present  it  is  known  that  wliere  an  act  of  violence  not 
exceeding  the  limits  of  elasticity  of  the  skull  flattens  or  bends  in  the 
latter  without  producing  fracture,  the  portion  of  brain  underlying  the 

*  To  prove  that  it  ia  not  only  the  risk  of  presaure  on,  or  injury  to,  the  brain,  but  alBo 
Iheeiilrnnce  of  infi*ctivu  matter,  that  iiidicatcB  the  use  of  t hi?  trephine,  Wiigner  (Volkmaun'e 
SftMtnl,  klin,  Vitrtraffr^  pp.  271,  272) — I  nni  indebted  to  Prof.  Nancre<le  for  this  reference 
— points  out  that  it  hiis  been  shown  id  more  than  ont  instance  that  even  a  hair  caaght  in 
A  fissure  will  certainlv  pro<tuce  infection  if  not  promptly  removetl.  The  same  writer  [)Utfl 
the  mortality  of  imaiediate  trephining  at  only  1*23  ;  that  when  twenty -four  hours  or  more 
had  clapscii  at  3333  per  cent, 

t  l-h\  ti uiin  ( 7>aHjr.  Amer,  Surg.  Agjttk*.^  vol.  i*  p.  89),  speaking  of  later  trephining  far 
the  rebeC  of  old  ckprc9.Heit  fnicturea,  Bays  :  **  Although  results  of  these  secondary  operatiotis 
do  not  show  a  flatterbig  pereeotnge  of  snccesa,  I  think  that  the  reiwon  mRy  be  looked  for 
in  the  kte  period  at  which  the  operation  ia  performed,  [t  m  rare  that  the  patient  iubmits 
to  the  dreaded  operation  till  yeara  have  been  wiifited  in  the  vain  endeavotir  to  effect  a  cure 
by  medication.  In  the  meflntime^  the  con«lant  irritation  haa  bef^otten  a  jiemianent 
ImpreMiion  upon  the  brtiin  and  nervous  syitem  which  remains  after  the  off<.-nding  point  of 
irritation  ba»  Lieen  removed/' 
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point  of  impact  may  be  contused.  The  depressed  fragment  of  skull, 
being  elastii*,  springs  back  into  its  former  position,  but  tbe  portion  of 
brain  injured  at  the  moment  of"  depression  undergoes  a  sclerotic 
degeneration  from  wbicli  may  originate  an  attack  of  Jacksonian 
epilepsy ;  tbe  same  may  take  place  as  the  result  of  damage  to  the 
cerebral  cortex  following  depressed  fracture." 

ii.  Simple  Depress ki>  Fractures. — Where  symptoms  of  compres- 
sion are  present,  operative  interference  is  the  only  course  open.  But 
where  no  sueh  symptoms  are  present,  the  expectant  treatment  is  by 
most  surgeons  held  to  be  sufficient.  We  may  perbajis  come  best  to 
a  dt;cision  as  to  usiJig  operative  interference  in  simple  depressed 
fractures,  without  symptoms,  by  dividing  them  into  tbe  three  following 
groups : — 

1.  WTiere  the  depression  extends  over  a  considerable  area,  where  it 
is  sUght  in  degree  {e.g.j  not  more  than  a  sixth  uf  an  inch),  especially 
ii  the  patient  be  young  and  the  bones  yielding,  expectant  treatment  is 
no  doubt  the  best. 

2.  But,  on  the  other  hand,  where  the  depression  is  limited  and  defined, 
where  the  depressed  fragment  not  only  aliects  a  small  area,  but  is  turned 
down  angularly  or  edgeways,  operative  interference  shoukl  be  resorted 
to  at  once,  even  tbough  no  symptoms  are  present,  and  whether  tliere  ia 
a  wound  or  no,  to  prevent  tbe  onset  of  dangers,  immediate  and  remote, 
fully  alluded  to  later  on. 

3.  Tliere  is  a  large  class  of  cases  intermediate  between  the  above, 
where  tbe  fracture  is  a  simple  one,  where  symptoms  are  absent,  and 
where  tbe  depression  is  sufficient  to  cause  anxiety,  tbough  not  so 
sharply  defined  as  to  call  iujperatively  for  operation,  Here,  when  in 
doubt  as  to  tbe  severity  of  tbe  case,  the  surgeon,  if  able  to  rely  on  his 
operative  skill  and  on  the  wound  runuiug  an  aseptic  course,  will  do 
best  to  explore  tbe  fracture.  This  is  especially  tlie  case  in  fractures  of 
tbe  frontrtl  and  parietal  regions,  owing  to  tlie  frequency  with  which 
these  are  followed,  at  a  later  date,  by  epilepsy < 

Finally,  in  any  fracture  in  which  tlie  question  of  operative  inter- 
ference arises,  the  kind  of  vioknce  must  be  remembered.  Was  this 
concentrated  over  a  small  area,  and  thus  likely  to  bring  about  serious 
depression  and  comminution  of  the  internal  table,  or  was  it  indirect 
and  diifuse,  and  thus  likely  to  have  produced  a  long  fissure-fracture 
with  little  depression,  but  perhaps  tearing  open  meningeal  vessels  or 
simises,  opening  up  tlie  middle  ear,  nose,  or  pharynx,  and  spreading 
far  into  the  base  ? 

Injhteme  0/  Site, — It  is  often  said  that  a  depressed  fracture,  even  if 
distinctlv  markeil,  over  the  frontal  sinuses,  does  not  retjuire  operative 
interference,  and  that  miy  such  steps  should  be  avoided  for  fear  of 
leaving  a  fistulous  opening  leatHng  to  passage  of  air  and  troublesome 
em|ihysema.  But  it  must  be  remembered  that  these  sinuses  do  not 
ap[iear  before  tbe  age  of  fifteen  or  sixteen,  and  that,  even  in  adult 
skulls,  the  extent  of  their  development  is  most  nncertuiu,  tbe  sinuses 
being  sometimes  represeiited  by  a  small  unibiteral  cell  instead  of  fair- 
sized  bilateral  cavities,*     Other  sites,   which   it  is  well  to  avoid   in 


*  Hilton,  £^aeyV  HtMfi,  Re^.^  second  serii^s,  toL  tuI.  p.  362. 
p.  8  rf  »i'q.    Sec  p.  3^7  ^**^  *  *^"^  ^^  f**^**^  injury  to  this  regiojK 
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trephming,  if  possible,  are  the  position  of  large  venous  sLnuses,*  that 
of  the  trunk  and  chief  branches  of  the  middle  meningeal  artery  t  and 
also  the  lines  of  the  sutures,  apart  from  any  subjacent  sinuses,  as  here 
the  dura  mater  is  firmly  attached,  unless  it  chance  to  be  loosened  by  a 
violent  blow.  Age,  too,  must  have  proper  weight  attached  to  it,  it 
beirig  well  known  that  in  the  first  few  years  of  life  a  very  considerable 
depression  may  take  place  after  an  iiijur}%  and  yet  be  followed  by 
absence  of  head  symptoms  and  by  spontaneous  recovery.  I 

iii.  PuNCTiriiED  Fractures. — Here,  however  slight  be  the  injury  to 
the  outer  table,  that  inflicted  upon  the  inner  is  certain  to  be  mach 
more  serious.  And  the  more  the  diploe  is  present,  the  more  extensive 
will  be  the  damage  which  its  fragments,  when  driven  down,  will  inflict 
upon  the  brittle  inner  table.  It  must  be  remembered  that  punctured 
fractures,  with  all  their  serious  results,  may  be  caused  by  blunt,  though 
pointed,  bodies  ws  well  as  by  sharp  ones.  Instances  of  these  are, 
blows  with  a  pickaxe,  fragments  of  brickbat,  coal,  stone,  the  trigger  of 
a  clubbed  gun,  or  falls  on  a  fender-ornament.  Immediate  operative 
interference — and  here,  owing  to  the  limited  injuiy  to  the  outer  table. 


*  It  is  worth  while  to  bear  in  mind  that  if  a  large  venous  sin  as  ii  opened,  the  hsinor- 
rhage  can  be»  uauany,  at  once  arrested  by  very  m<hifrat^  pre^ure  applied  at  th^  ri§hi 
Mpat*  The  prenure  ihould  be  made  by  a  nt^rilised  finger^  and  kcpi  u^}  if  needful  hj 
a  pledget  of  sterilised  aseptic  gauxe^  left  in  ^u  for  two  or  three  diija  if  pcaetlble. 
Sir  H,  Cameron  {Lancet^  18S4,  toL  i.  p,  931)  was  able  to  coiuplele  a  trephining  while  very 
alight  pressure  with  lint  controlled  the  bleeding  from  a  wuund  iti  the  8iii>erior  Longi- 
tudinal Bintia.  He  pointit  out  that  the  iiJiaginary  fear  of  fatal  bEEuiorrhage  from  such 
a  wooQd  maj  at  times  deter  from  a  necesaarj  operation  with  the  tzvphlne^  and  it  ia 
w«U  that  it  should  be  dissipated.  Dr.  Hopkins  {Ann,  of  Surg.^  toI  ii.  No.  7,  p.  67), 
in  a  case  of  exteuaive  compound  fracture  of  the  skulls  fouod  that  a  small  lint>compren, 
dusted  with  iodoform,  lightly  applied  to  a  wound  in  the  fiuperiur  lougiludiual  sinaa 
exposed  bj  elevation  of  fragraenta^  readilj  arrested  the  hiemorrhagej  which  persevering 
efforts  with  tenaculum -forceps  had  failed  to  check  with  n  ligature.  Dr.  Parkes  i^Aim. 
Anat,  and  Svrg.,  voL  viii.  p.  ii8)i  in  treatiog  a  wound  caused  by  a  fracture  of  the  sknll| 
arretted  the  terriiic  b hemorrhage  fiiit  by  prefisurCf  and  then  by  introducing  three  fine  cat- 
gut autures.  TheHe  entirely  closed  the  rent  and  controlled  all  bieedlng,  and  though  the 
calibre  of  the  aiuus  was  reduced  fully  one^lhirdr  and  the  sinus  bulged  markedly  at  the 
anterior  extremitj  of  the  sutured  wound,  showing  interference  with  the  backward  blood* 
flow,  there  was  no  evidence  of  cerebral  disturbance  due  to  this  interference  with  so  large  a 
column  of  blood,  the  wound  healing  well  with  antiseptic  precautions.  The  itrict^t  anti- 
septtc  methods  should  be  employed  in  dealing  with  wounds  of  these  sinuses  owing  to  the 
great  risk  o!  septic  phlebitis  and  pysemia, 

f  The  treatment  of  haemorrhage  from  the  middle  meningeal  artery  is  given  at  p.  265. 

I  Good  instances  of  this  are  given  by  Mr.  Le  Gros  Clark  {^DiagmmM  &f  VUe^ral  Lenomif 
p.  94),  Mr.  Bryant  {Surgertf,  2ud  ed.  vol.  ii.  p.  357),  Prof,  JJelaton  {PathottfgU  chirwrpiMU, 
tome  ii.  p.  149).  The  last  two  are  accompanied  by  illustrationa.  On  the  other  hand^  a 
case  by  Dr,  Hayne8,of  Evesham  iBHt,  Mfd.Journ,^  1897,  vol.  i,  p.  203),  shows  that  urgent 
symptoms  may  arise  very  early  in  life,  A  child^  aged  two  years  ami  five  months^  after  a 
slight  fall  was  found  to  have  a  deep  indentatioo  on  the  upper  part  of  the  right  side  of  the 
bi^idf  and  convulsive  twitch ings  of  the  left  arm  and  leg.  Dr.  Hajues,  on  eJKploring  the 
injury,  found  a  fracture  ^'  with  a  good  deal  of  depression/'  An  uninterrupttjd  recovery 
followed  after  trephining  and  elevation  of  the  bone. 

Dr.  NicoU  {Ann.  of  Surg,  1904,  vol,  ii,  p.  ai0|^refer8  to  operate  in  cases  of  birth- 
fracture,  especially  where  these  have  become  ^^t^^  depTessf^|fl|^^^put  out  with  a 
large  trephine.  The  bend  being  reduces"  the  or  ^^^^^k^t  ia  verted, 
iijxin  the  dura^  and  the  flap  sutured. 
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the  trephine  wiU  be  called  for — is  imperatiYely  demanded  in  all 
punctured  fractures,  however  insignificant  be  the  damage  to  the  scalp 
and  outer  table,* 

iv.  In  some  Caseb  of  Fracture  about  the  Inner  Angle  of  the 
Orbit.^ — Those  grave  injuries  which  may  be  caused  by  direct  violence 
from  thrust-wounds  at  the  inner  angle  of  the  orbit,  or  root  of  the 
nose — e.g.,  with  scissors,  slate-pencils,  ferrules  of  walking-sticks,  &c,, 
should  always  be  explored  at  once. 

An  incision  should  be  made  from  without  inwards  along  the  supra- 
orbital  arch,  just  below  the  eyebrow,  to  a  point  within  the  puncture:  a 
flap  should  be  turned  d<iwn,  the  eyeball  gently  depressed,  and  the  inner 
wall  of  the  orbit  and  adjacent  parts  carefully  chipped  away  with  a  small 
chisel  or  gouge.  The  hesniorrbage  fi-om  the  angiiiar  vessels  is  trouble - 
gome.  Any  foreign  body  or  infective  material  is  thoroughly  removed  ; 
the  dura  mater  is  also  inspected.  If  this  be  lacerated  it  and  the 
subjacent  brain  should  he  thoroughly  wiped  over  with  pure  carbolic 
acid^  and  tlie  cavity  carefully  plugged  with  sterilised  gauze,  a  drainage- 
tube  being  used  as  well,  if  needfuL  A  fonientatioa  of  boracic  acid 
Bhould  be  used,  and  the  gauze  changed  daily  at  first. 

The  apparent  slightness  of  these  injuries,  the  trifling  wound— ^ wing 
to  the  mobility  of  the  skin  and  the  slightness  or  absence  of  any  Bub- 
conjunctival  haemorrhage,  the  wound  may  appear  not  to  have  perforated 
the  orbit^the  period  of  latency  of  symptoms,  and  the  onset  of  fatal 
brain  mischief- — inevitable,  though  delayed,  if  let  alone — are  all  well 
shown  in  the  following  case  of  Mr.  Hnlke'e  :t 

A  iiltle  girl,  aged  6  years,  falling  with  a  piece  of  alate-peucil  iu  her  hand,  it  pierced 
her  right  eyebrow  near  its  inner  end,  and  broke  ehort  off.  Admitted  sooo  after  into 
Middlesex  Hospital,  the  liouac-atirgecin  t€N>k  out  of  the  wound  several  splinters  compoBiDg, 
he  thought,  the  whole  piece,  covered  the  wound  with  a  pad  of  lint^  and  hatl  the  child 
pla<:^d  in  beil.  Her  geoeral  condition  did  not  betray  the  serious  nature  of  the  itijury* 
She  slept  (|uietly  through  the  night,  and  ueit  morning  did  not  appear  much  worse  for  the 
accident.  In  the  afternoon,  when  I  then  Grsi  saw  the  child,  1  detected  with  the  probe 
mnother  splinter  of  the  p>encil,  and,  eolarging  the  little  puncture,  exposed  a  piece  of  pencil 
tightly  plugging  a  hole  in  the  bone*  Enough  of  this  was  cut  away  cautiously  with  a 
gouge  to  allow  the  [>encil  to  be  grasped  with  a  forceps.  It  proved  to  be  fihattered,  and 
splinters  representing  a  cyli udcr  three-quarters  of  an  inch  long  were  removeti  Intracranial 
iuOammatiou — ^indicated  by  convulsioaa,  delirium,  a  high  temperature  (103')  and  rapid 
pnlse — supervened.  On  the  ninth  day  after  the  injury  the  temperature  fell  to  97" 5°  0-^& 
child  hftd  [jAfised  a  quiet  night,  and  took  ber  food  better)|  and  from  this  date  it  contiuueid 


•  ^' Hence  it  follows  that  exploratory  perforation  of  the  cranium  is  justifiable  in  all 
caaefi  where  the  nature  iil  ihe  impinging  force  or  the  appearance  of  the  external  table 
readers  spiculation  of  the  inner  table  probable  :  provided  that  leas  danger  to  life  and 
health  ii  inherent  in  perforation  than  in  the  probable  spiculatiou.  ,  .  ,  Whenever  the 
fracture  presentA  the  poBsibility  of  the  inner  table  being  detached  and  aplintered  more 
cxtennivelj  thaoi  the  outer,  1  ahoyld  be  inclined  to  atlvise  perforation.  In  other  words^  I 
would  cut  the  scalp  to  see  the  condition  of  the  outer  table,  and  I  would  cut  the  bone  to  see 
the  condition  of  the  inner  table,  in  every  case  where  the  risk  of  obscure  knowledge  is 
greater  than  the  risk  of  divided  scalp  and  perforated  bone.'* — Dr.  Roberts,  Anfi^  of  Surg^ 
Tol  ii,  Ko.  7^  p.  14. 

t  8fftt,  of  8nrg,^  vol.  i,  p.  586.  Aa  here  pointed  out,  the  injury  is  especially  likely  to 
be  overlooked  if  the  instrument  haei  slipped  under  the  lid,  and  so  reached  the  roof  of  the 
orbit  and  base  of  the  skull,  leaving,  it  may  be,  merely  a  itatch  of  ecchymosis  on  the 
ooiijuoctivi. 
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lubnormjil,  or  odIj  ^ligbtlj  exceeded  the  narmal  aTCra^  until  tbenxtettiith  dftj,  wbeo  ft 
rine  guddenlj  to  lOI''.  With  thin  eleTatioci  of  temperature  were  anocmted  reitle«n«ai, 
di^Uriuni,  a  tlu^hed  face,  icre«iiiitig,  vomit ing,  ootimltioiiA,  and  oooul  Death  occurred 
about  twenty-foyr  hours  later.  At  the  necropsj,  %  Urge  abaoen  waa  found  in  the  frontal 
lobe  of  the  right  hemisphere.  It  enclosed  a  piece  of  pencil  about  an  inch  long^aud  it  liad 
evidently  <]uite  recently  hunt  into  the  anterior  horn  of  the  lateral  Tcntricle*  1%  is  a 
nmttcr  r»f  regnal  that  the  trephine  was  not  employed  initead  of  catting  awaj  the  bona 
around  the  pencil,  which  had  the  effect  ol  looaening  the  splinters,  and  ooDtnbnted  to  tlie 
fntal  mistake  that  the  whole  piece  of  pencil  had  been  removed. 

V,  Foe  the  Removal  of  Foreign  Bodies  Fissuring  or  FRACTURmo 
THE  Skull.— These  are  rare — €,g,,  penknife-blades,  pieces  of  Btone, 
bullets,  &c.  Td  eiisure  certainty  of  complete  removal  the  trephine 
will  usually  be  required. 

The  following  eases  show  how  the  gravest  results  may  ultimately 
follow  on  the  overlooking  of  a  small  piece  of  knife-blade.  Both  (the 
first  case  especittlly)  are  good  instances  of  the  long  tinie  which 
occasionally  intervenes  between  the  injury  and  the  onset  of  urgent 
symptom s  due  to  abscess.  ^ 

The  first  case  is  given  by  M.  Dupuytren  ;•  ■ 

**  II  y  a  hu.it  oa  dix  iins,  iin  jeune  homme  re^^ui  dans  uue  querelle  un  coup  de  conteau 
iur  le  sommet  de  la  tete  ]  ce  couteau  ae  rompit  dans  la  crfine,  oprfes  Tavoir  pcrford.     Le 
chirurgien  qui  pansa  le  lualade  n'examina  point  avec  tout  le  soin  d^irable  I'^tat  de  la 
plaiu  ;  il  en  rapprocha  lea  Ix^rds^  et  le  malade  gulrit.     Pltisienrs  annto  ae  pass^rent  aana 
acci<lent9 ;    HC'aleuient,   de    ti'mps    en   temps,  la  mabide  rc^^sentait  des  dotileurBdans  aa 
cicatrice.    Au  bout  de  <|uelque8  aon^es^  sans  cause  connue,  il  lui  Buivait  an  a^Bonpi^aetnent 
tr^M-fort  de  la  6^Tre  ;  il  vInt  Jk  rHdtel-Diea  et  y  fut  re^u*     En  ezaminant  ta  cioitrice,  je 
sent  is  qu'elle  6tait  Boalev6e  et  dessous  elle  un  corps  Stranger  ;  j'iueiaai  et  fis  Textraction        _ 
d'unc  portion  pointoe  de  lance  de  oouteau,  k  Taide  du  trypan.     Les  accidents  periist^rent,        ■ 
Hs'y  jo i|rn it  In  paralyse  du  cdt^  dn  corps  oppos^  k  celai  de  la  tite  qui  §tait  bleasee.        ^ 
Jincisiii   la  dure  mfere,  il  nc  aortit  Hen  ;  je  plongeni  un  bistoari  avec  prlcautiona  dant  le 
cerveau,  et  il  jaillit  dc  Buite  un  flat  de  pus.     Le  soir  m^me  de  cett^  operation,  tous  let 
accidents  dispararent,  la  fi&vre,  la  somnolence  et  la  delire  ;  et  le  malade  gnerit/* 

In  the  following  case  of  Prof,  Nan€retle's,t  the  apparent  sliglitness 
of  the  injiny^  tlie  long  absence  of  syniptoma,  then  tlieir  sudden  onset, 
the  difliculties  met  with  during  trephining,  the  results  of  promptly 
meeting  them,  and  finally,  death  due  to  a  hernia  cerebri,  are  all 
deserving  of  cai*eful  attention  ; 

On  March  6th,  J.  Y*,  agetl  19,  walked  into  the  Epi«jo|ial  Hospital,  complaining  d  a 
tore  on  the  top  of  his  head,  the  result  of  a  blow  received  two  months  previouslj. 
On  examining  the  wouod,  io  the  centre  of  an  alccr,  located  about  the  pr>sition  of  the 
left  middle  parietal  lobe,  was  fouod  the  broken  edge  of  a  knife-blade.  Ou  being  told 
of  thiN  he  HCi-med  thoroughly  Burprised.  But  litllti  eoukl  l>e  made  out  as  regartls  the 
Incidents  of  the  attack,  except  that  a  man  had  utruck  him  on  the  top  of  the  head  so 
forcibly  that  he  had  fallen  on  hia  hands  and  knees,  but  hatl  recovered  himsvulf  almost 
immetbiiit.4.dy.  He  said  that  he  did  not,  at  that  itme  or  afterwards,  lose  consciousness,  nor 
had  he  had  even  an  headache*  All  symptoms  of  brain  injury  were  alwent.  He  did  not 
cnimihi in  of  any  pain  or  uncomfortable  sensation  when  the  knife-blade  was  removedt  but 
in  t  he  aftemwjn  of  the  same  ilay  he  had  slight  pains  in  the  head.  March  7 :  He  had 
slept  well  No  headache,  temperature  roo^.  Sli^4it  retinal  hyperaimia.  Maich  8 : 
Epileptiform  Beizures  set  in  to-dayt  be^miing  with  twileliing  of  the  right  ann,  but 
toon  becoming  general.    Prof,  Nancrede  trephined  over  the  aeat  of  injury,  the   bone 

•  Lt^oHM  trmim  iU  tiin.  Vhintrg.^  second  ed.  t.  vi.  p.  146. 
f  Ift/et^H.  EneifcL  0/  Sut'ff^,  vol.  v,  p.  83, 
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remoTod  ihowing  a  sligb  t  depression  of  the  inner  table.  The  position  which  the  blade 
had  occwpiecl  couhl  be  seen  in  the  diirji  mater,  there  l)eing  an  opening"  smToanded  with 
dense  eicatricial  tissue.  The  dum  mater  did  not  ftcem  to  be  congested,  and  tiicre  waa 
eridentlj  no  pas  or  fluid  beneath  it.  During  the  neit  three  weeks  the  fits  apparently 
oeaicdT  but  symptoms  indicating  cerebral  abscess— viz,,  temperature  often  low,  97 J°-9S*» 
slow  pnlae^  marked  mental  diilness — set  in,  Mart^h  joth  :  Temperature  99^,  pnlse  70.  The 
patient  was  unconscious^  with  nght^sidod  hemiplegia,  and  rap irlly  sinking.  Prof.  Nancrede, 
on  reflecting  the  flap  covering  the  trephine-hole,  found  it  filled  by  the  tensely  stretched 
dum  mata^  puliyiting  strongly*  A  small  incisioa  was  ma<le  through  this»  bat  nothing  was 
evacuated.  The  coma  rapidly  deepening,  an  aapimtor-neetUe,  connected  with  a  vacuum, 
was  passed  in  at  three  or  four  different  spots  to  the  depth  of  |[  inch,  but  with  no  result. 
Feeling  convinced  that  pus  was  present,  ani!  from  the  symptoms  that  it  was  compressing 
the  ascending  frontal  and  parietal  convolutions,  Pi-of.  Nancrede  proceeded  to  set  a 
large-crowned  trephine  in  front  of  and  btlow  the  flrat  opening,  which  was  slightly  behind 
fJie  fissure  of  Rolando,  Before  the  skull  was  half  dividtii  both  pulse  and  respiration 
ceased.  The  operation  being  rapidly  completetl,  the  dnra  mater  was  incised  without 
reault.  At  this  moment  a  large  drop  of  pus  ooaed  up  through  one  of  the  aspirator 
punctures.  A  knife  being  plunged  into  the  brain  substance,  from  i  to  2  ounces  of  pus 
were  evacuateiL  The  patient  appeared  to  be  quite  dead,  but  vigorous  and  prolonged 
urtificial  respiration  revived  him.  The  next  day  a  hernia  cerebri  as  large  as  a  walnut  was 
protruding  from  the  wound  in  the  dura  mater.  This  increased  in  size,  and  hroke  down, 
the  patient  dying  on  April  4.  At  the  autoj>sy  the  left  parietal  lobe  formed  an  enormous 
abscess  cavity,  the  abscess  being  superficial,  and  destroying  the  greater  portion  of  the 
upper  part  of  the  left  hemisphere. 

TKEPHIKIlfG*   IN  PBACTtJBED  SKULL 

(Fig,   106), 

The  scalp  having  been  shaved  and  thoroughly  cleansed  (p.  245),  the 
patient  brought  under  the  influence  of  A.CE,  or  cbloraforin,f  utdess 
a  condition  of  unconsciousness  renders  this  unnecessarv,  the  head  is 
supported  on  sand -hugs  at  a  convenient  height.  Tlie  fnicture  is  next 
exposed,  the  oUl-liiwhiuned  crucial,  T-  or  Y-sltaped  incisions  being  now, 
when  possible,  replaced  by  the  semilmxar  flap  of  Sir  V.  Horsley.I  The 
flnp  tibould  be  so  arranged  as  to  ftilly  expose  the  field  of  operation  on 
the  sknlh     Its  base  is  usually  below  to  secufe  a  good  blood  supply. 


•  U  has  been  already  stated  that  in  many  caaes  of  depressed  fractures,  after  exposure 
of  the  fragments,  a  pair  of  dreasing-forcepa  and  an  elevator  may  do  all  that  is  ref|uir*iii. 
Where  no  irephioe  is  at  hand,  a  chiticl  and  mallet  should  be  ui^etl.  As  there  is  no  lluid 
coUection  here  there  is  not  the  same  objection  to  the  percusjsionoE  the  nndlet.  As  soon  a^ 
the  dura  is  oipose*!,  the  proper  cranial  chisel  with  a  shoulder  (Fig,  139)  Ia  always  to  be 
prefcrreth  That  the  trephine  itiiclf  is  not  always  needed  should  l>e  clearly  undersitood,  as 
it  h  prohjible  that  elevation  of  fragments  might  often  most  wisely  have  been  performed 
had  it  not  been  for  the  absence  of  a  special  inatrumentj  wrongly  supposed  to  be  essentialt 
or  fijr  the  drtmd  of  an  operation  of  undoubtycd  severity  with  its  necessary  laceration  of  the 
vascular  diploe,  and  recttiirlng  delicacy  and  skill  also. 

t  I  much  prefer  these  antesthetic^-*,  if  possible,  in  cases  of  trephining,  on  account  of 
the  greater  excitement  and  congestion  which  are  usually  associated  with  ether.  But 
whenever  it  is  possible^  and  e5i|iecially  when  the  pulse  and  breathing  are  falling, 
ancesthetics  should  be  dispensed  with.  ^Vhere  there  is  any  tendency  to  drowsiness  or 
coma  *'  the  aniesthetiiit  should  attempt  to  secure  an  analge»ic  rather  than  a  true  ancBsthetic 
state"  (Uewittt  AntPitthtilvH  and  tk^ir  Administration,  p.  54). 

J  The  flap  has  thciie  advantages  ; — (t)  It  is  readily  det^iched,  and  (2)  it  eifK>ses  the  bone 
freely.  (3)  It  allows  of  more  thorough  use  of  antiseptics.  (4)  It  prevents  the  occurrence 
L  of  a  hernia  oifrubri. 


I 

I 


The  incision  goes  down  to  the  bone,  and  the  pericrajiium  is  divided* 
with  the  flap  raised  cle&nlj  and  uniformly  with  an  elevator.  If  it  be 
needful  to  operate  through  tlie  temporal  muscle,  its  fibres  must  be 
sulliciently  severed  and  raised  with  the  flaps,  it  being  somewhat  more 
difficult  to  separate  the  periosteum  here,  on  account  of  its  thinness  in 
this  region,  and  more  intimate  adhesion  to  the  subjacent  bonea*^  In 
reflt^'cting  the  flaps,  free  hiemorrhage  is  nearly  always  met  with,  «8pe- 
cially  in  the  case  of  the  chief  superficial  trunks  and  the  deep  temporal 
arteries,  but  this  is  promptly  and  easily  arrested  by  the  use  of  Spencer 
Wells's  forteps,  which  act  as  most  useful  retractors,  taking  up  but  little 
room,  while  at  the  same  time  they  arrest  the  hsemorriiage.  It  is  always 
difficult,  owing  to  tlie  density  of  the  tissues,  to  take  up  the  vessels  ■ 
lieatly  here.  It  is  quite  permissible,  especially  in  urgent  cases,  to  take  I 
up  the  whole  thickness  uf  the  flap.  Owing  to  its  vascularity  it  will  not 
sliHigh.  No  sutures  should  be  inserted  just  at  those  spots  where  the 
forceps  have  been  applied.  If  bleeding  continues  from  any  crack  in 
the  bone  which  may  now  be  found,  it  will  only  cease  on  the  elevation 
of  the  fragment,  or  on  the  exposure  of,  and  the  dealing  with,  any  sub- 
jacent clot.  The  fracture  being  now  in  view,  if  it  be  found  impos* 
sible  to  introduce  an  elevator,  strung  dressing-  or  sequestrum* 
forceps,  even  after  sawing  ofl*  any  projecting  augle  of  bone,  the  sur- 
geon must  deuide  where  to  place  his  trephine.  In  doing  so,  he  must  choose 
a  spot,  if  possible,  clear  of  a  sinus  (p.  248)  or  large  branch  of  the  middle 
meningeal  artery  (p.  264), t  and  one  which  will  at  the  same  time  support 
firmly  the  pressure  needed  in  the  working  of  the  trephine.  Thus  the 
pin  and  the  greater  part  of  the  trephine-crown  are  placed  on  sound 
bone  (Fig,  106),  while  a  small  part  of  the  trephine  usually  overhangs  a 
depressed  fragment.  But  if  the  surgeon  fears  that  the  fragments  are 
in  contact  with  the  dura  mater,  and  perhaps  injuring  it,  and  that 
the  jarring  movement  of  the  trephine  coming  in  contact  with  one  may 
be  pernicious,  he  will  so  place  Lis  trephine  that  it  rests  entirely  on 
sound  bone,  any  intervening  bridge  being  easily  cut  away,  A  spot 
being  thus  chosen,  a  trephine  of  about  I  inch  in  width  is  taken!  with 
the  centre- pin  protruded  for  about  a  tenth  of  an  inch^  and  firmly  fixed 
in  this  position,  the  trephine  being  so  grasped  in  the  tiatid  that  the  index 
finger  steadies  the  centre-|tin  screw  when  the  bone  is  entered.  The 
instrument  is  now  firmly  applied  to  the  bone,  the  centre-pin  being  bored 
inwards,  and  as  soon  as  the  teeth  feel  the  bone  the  trephine  is  worked 
from  left  to  right  and  then  from  right  to  left,  care  being  taken  to  exert 
equal  pressure  in  both  directions.  While  the  first  groove  is  being  cut, 
the  njovements  of  the  trephine  must  be  light  and  quick,  but  witliout 
jerking,  the  tendency  of  the  instrument  to  slip  being  met  by  steady 
bearing  on  the  the  centre-pin,  and  by  keejiing  the  left  forefinger  at  ■ 
first  vn  the  bone  close  to  tlie  trephine.  I 

As  soon  as  a  groove  sufficient  to  keep  the  trephine  steady  Ims  been 
cut,  the  pin  is  drawn  upwards,  and  so  fixed.     The  rotatory  movements 

•  The  gtmt^f  thicknesa  of  the  soft  pftrtu  which  wili  here  form  the  cicatrjx  wlO,  m  a 
measure,  umke  up  for  the  ditliculty  in  preaenring  the  perioeiteuai. 

t  If  it  \a  real! J  needful  to  treplime  over  one  of  these  vessels,  the  n^miirkg  &t  p. 
wiU  show  how  the  hieniorriiage  Bhonld  be  met. 

t  OilwT  means  of  removing  hone  are  referred  to  hclow,  p.  359. 


I 
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T 


TREPHINING  IN  FRACTURED  SKULL. 


253 


alternating  from  side  to  side  are  now  continued,  care  being  taken  to 
bear  as  evenly  as  possible  on  every  part  of  the  circle,  till  the  diploe* 
(if  this  be  present)  is  reached.  This  is  known  by  the  easier  working  of 
the  instrument,  and  by  the  softer  sound.  On  the  living  body  at  least, 
owing  to  the  oozing  from  the  vascular  parts  around,  the  blood-staining 
of  the  bone-dust  described  as  taking  place  at  this  stage  is  liable  to  be 
fallacious. 

Throughout  the  operation,  but  especially  now  as  the  thinner  table  is 
being  reached,  every  care  must  be  taken  to  keep  the  circle  of  equal 
(lepth^(i)  by  pressing  on  the  saw  evenly;  (2)  by  making  it  bite  in 
equally  from  right  to  left  and  from  left  to  right ;  (3)  by  remembering 
that,  owing  to  the  skull  being  spheroidal  in  shape,  it  is  impossible, 
without  the  greatest  carefulness,  to  keep  the  groove  of  equal  depth  all 

Fig.  106, 


Compound  clepressetl  fracture  of  *Vgutter"  form*  There  being'  no  comminu- 
tion, the  trephine  haA  been  placed  doee  to,  and  m  part  overhangs,  the  fracture. 
(Hatcbinaoo.) 

round  ;  (4)  by  bearing  in  mind  that  while  tlie  averftge  thickness  of  the 
adult  skull  is  one*bfUi  of  an  inch,  the  thickness  fftnes  so  much  that  it 
is  almost  always  greater  at  one  part  of  a  trephine-circle  tlian  at  another,  t 
Thus  at  frequent  intervals  the  flat  end  of  a  trephine -probe,  or  a  quill 
cut  to  a  point  (either  being  first  sterilised),  must  be  carefully  intro- 
duced at  different  spots,  and  when  the  circle  is  found  to  be  deeper  on 
one  side  (still  more  if  it  is  perforated)  the  trephine  must  be  so  slanted 

•  Thii  is  absent  in  early  life  and  io  the  aged.  Again,  over  a  large  part  of  the  nqtiamoua 
bone  and  in  the  occipital  fossae,  diploe  is  never  met  with.  Thus,  in  cases  where  the  diploS 
is  absent,  especially  in  the  thlEiuctl  eulvarta  of  an  jL{;red  eorpr^,  it  is  quite  po&sible^  by  using 
ba»te  or  force,  to  jam  the  crown  of  booe  io  upon  the  brain. 

t  Mr,  Holden's  wonis  (^Landmarit^.p.  5)  are  excellent :  **  Think  that  yoa  are  operating 
on  the  thirmest  skull  ever  teen,  and  thinner  in  one  half  of  the  circle  timn  the  other." 
Sir  A.  Cor*ficr  {Sur^eri/^  vol*  1.  p.  188)  thus  speaks  of  the  opemtfon  :  "  Some  people  say 
that  this  is  a  trifling  operatioo^  not  difficult  to  perform,  nor  dangerous  ;  but  they  deoeire 
you  ;  it  is  one  of  the  rao?st  dangerous  operations  10  surgery  ;  whilst  performing  it  there  \s 
but  a  single  step— a  Btnall  network — between  your  patient  and  eternity." 
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that  its  teeth  are  only  cutting  on  that  part  of  the  groove  which  is  atill 
shallow*  When  the  groove  lias  been  made  sufficiently  deep,  and  careful 
examhifttion  finds  three  or  four  plants  of  penetration,  the  hone  may  be 
removed  by  inserting  the  elevator  at  the  deepest  part  of  Uie  groove  and 
lifting  np  the  disc  of  hone  by  carefully  making  a  fulcrum  of  the  aoutid 
bo  Me  or  i»f  a  finger. 

If  profuse  Inemorrhage  occur  on  raising  either  the  disc  of  hone  or 
a  depressed  fragment,  it  will  prohablycorae  either  from  a  branch  of  the 
middle  meningeal  artery  or  from  a  sinus.  The  treatment  of  the  former 
is  given  at  p,  265  ;  in  the  latter  case  pressure  should  be  at  once  applied 
by  means  of  a  pledget  of  sterilised  gauze  ;  if  this  has  to  be  tucked  under 
an  ed^e  of  bane  to  control  the  bleeding,  a  ligature  of  sterilised  silk 
should  be  fastened  on  to  it,  to  secure  its  withdrawal  in  about  three 
days'  time  (p,  248). 

In  the  case  of  a  punctured  fracture,  a  full^sized  inch  trephine  should 
beappliedrSo  as  to  remove  the  outer  table  around  the  immediate  neigh- 
bourhood of  the  puncture,  and  thus  expose  freely  the  damage  to 
the  inner  table. 

If  after  removing  a  crown  of  bone  more  room  is  still  required,  this 
may  be  obtainetl  eitbt-r  by  tiikini^^  out  a  second  crown  close  by,  and 
joining  the  two,  or  by  the  use  of  a  Hey's  saw  or  the  forceps  of  De 
Yilbiss  (p.  363),  or  of  Hoffmun*s  forceps;  if  the  latter  instrument  be 
used   it  must  be  of  reliable  temper. 

Sufiicieut  drainage  must  be  provided  in  those  cases  which  require  it, 
e.g.,  wliere  infection  is  present,  or  where  a  large  cavity  is  left  under  the 
flap,  in  which  fluid  will  collect.  Any  drainage-tube  used  should  be 
brought  through  the  lowest  purt  of  the  flap,  by  puncture  if  needful,  and 
stitched  to  the  skin. 

Where  it  has  been  needful  to  remove  hone  extensively  the  question 
will  arise  as  to  the  best  means  of  diminishing  the  gap.  In  many  cases 
the  trephine- crown  or  hone  fragments,  as  lung  as  tht^se  are  not  too  small, 
unite  readily  if  they  have  been  kept  in  a  hot,  sterile  saline  solution,  the 
temperature  of  which  has  been  maintained.  In  many  cases,  often  when 
their  survival  is  most  desired,  they  fail  to  unite.  They  cannot  be 
Used  in  compound  fractures  where  they  are  perhaps  infected ;  in 
cases  where  the  dura  mater  and  brain  has  been  injured  and  any  cavity 
or  irregular  surface  exists.  In  cases  of  trephining  for  traumatic 
epilepsy  their  replacement  would,  in  my  opinion,  he  injudicious*  it 
being  here  desirable  to  leave  a  safety-valve  for  the  relief  of  future 
varying  tension.  Where  the  scalp  has  been  extensively  destroyed  the 
surgeon  may,  if  the  patient's  condition  admit  of  it,  diminish  or  close 
the  gap  by  means  of  one  or  more  pedunculated  Haps.  But,  as  a  rule, 
this  w^ill  be  left  to  a  later  stage,  German  surgeons,  Konig  and  Milller, 
have  advised  that  such  flaps,  for  the  better  protection  of  the  braitij 
should  he  raised  with  periosteum  and  the  outer  tiible,  by  holding  the 
chisel  horizontally.  This  is  a  severe  operation,  and  only  possible 
where  the  bone  is  well  developed.  It  cannot  be  employed  in  children 
owing  to  the  non-development  of  the  diploe.  Another  method  is  the 
employment  of  grafts  of  decalcified  hone,  recommended  by  Seiin.  Here 
all  scar  tissue  and  the  edges  of  the  adjacent  hone  must  be  completely 
removed,  so  that  the  graft  will  fifl  »*ately  with  the  cavities  of  the 
diploe  round  the  marghi  of  b.     The  graft  must  be  covered 
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with  the  scalp,  hy  a  pedunculated  flap,  if  needful,  and  strict  asepis  is 
necessrtry  fur  success. 

The  terse  suaiming  up  of  Dn  Amidon  (Ann,  of  Surg.,  No.  3,  voL  i.) 
may  here  be  quoted  ;  **  Lefe  the  operation  always  be  done  with  Huti- 
septic  precautions.  Try  and  secure  only  proximate  coaptation  of  the 
flaps.  Provide  the  freest  possible  drainage-  Use  cohl  ♦  antiseptic 
dressings  witbout  much  compression.  Enjoin  the  strictest  quiet  in 
a  posture   facilitating  drainage/' 

I  have,  hitherto,  been  speaking  of  those  conditions  which  call  for 
im mediate  or  ptimafy  trepbiuing. 

The  following  will  he  aaiongat  the  intermi'diate  or  secondary  conditions 
wbich  may  suggest  trephining  some  days  or  weeks  after  an  injury  tu  the 
skidh  Long  continued  unconsciousness,  as  when  this  lasts  overtwenty^ 
four  hours,  no  other  cause  than  the  injuiy  being  present.  Severe  pain 
if  *  organic.  Convulsions,  especially  if  localised  and  associated  with 
aphasia.  Paralysis,  especially  if  marked  and  occurring  in  adults. 
Dennis  (Med.  New9^  Mar.  21,  1903)  refers  to  a  case  of  a  child  who 
fell  on  the  pavement  from  a  third  storey,  sustaining  an  indented  fracture 
of  the  parietal  bone. 

The  compression  wa8  luflicient  Ur  produce  hemiplegia  of  the  opposite  side  aod  deep 

cottiA.     Dennis  bo  manipulate<i  the  aides  of  the  head  as  to  cause  the  indentation  entirely 

to  disappear.    A^  aoon  m  the  bone  sprang  bock  to  ha  normal  position  the  child  passed 

at  once  from  deep  coma  into  coraplete  oonsciousuess,  and  the  licmiplegia  instantly  dm* 

i  Appeared  (p.  248), 

The  possibility  of  a  linear  fracture  causing  a  depression  of  the  inner 
table  has  often  been  oveilooked,  Messrs*  Shield  and  Shaw  report 
(Lancet,  Feb.   14,  1 903)  an  interesting  case  of  this  kind. 

The  patientp  a  healthy   mart,  aet,   30,  snstaincd  a  sc^lp  wound  in  the  left  frontal 

region.  No  fractnre  was  found,  and  the  man  waa  confined  to  bed  for  a  short  time  for 
^©oncussion*     He  was  perfectly  well  for  some  weeks,  but,  about  a  month  after  the  injury, 

he  began  to  fiuffer  from  pain  in  the  head,  loss  of  memory  and  Hiidden  outbumts  of  pnaBion. 
I  He  gnuiuaUy  reached  a  con<lition  of  dementia,  Tliere  being  no  history  of  alcoholic  excess 
i  or  syphilis  the  Bymptonis  appeareti  to  be  directly  one  to  the  injury.     Shaw  trephined  at 

the  seat  of  injury  and  found  a  healed  linuar  fnujlure  with  a  depression  of  the  inner  table. 

The  opt^ration  was  immediately  foUowed  by  a  most  marked  improvement.    The  patient 

nltimately  recovered. 

It  18  especially  under  tlie  thickness  of  the  temporal  muscle,  itself 
Liftwollen  with  extravasated  blood,  and  the  soft  pailB  over  it  bruised 
rand  tender »  and  thus  interfering  with  the  aecurac}'  of  diagnosis,  that 
the  existence  of  a  depressed  fracture  must  be  remembered,  when  an 
altered  mental  condition,  dulness,  &c.,  and,  if  on  the  left  side,  aphasia, 
supervene  some  time  after  an  injury'.  Traumatic  cerebral  abscess 
(p.  269).  Suppuration  between  the  Ijone  and  dura  mater,  which  is  con- 
sidered in  the  next  section.  Cases  of  ba^morrhagic  pachynieningitis. 
J,  0.  Munm  reports  {ChieaffO  Med.  Raeordfr,  Dec,  1902)  eleven  cases 
of  this  condition,  five  of  which  were  operated  upon,  and  one  of  which 


•  Iced  boracic  acid  dressing  have  been  recommended  in  these  ca«es,  bat  are  not 
reliable,  a^eptically,  in  the  earlier  staf^esi  of  the  wound.  Leiter'a  eoll  and  ioed  water, 
a  layer  of  jaoonet  being  placed  between  it  ftntl  the  usual  drcssinga,  la  the  best  way  of 
applying  cold  m  these  i 
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recovered  after  operation.  He  arrives  at  the  ft) [lowing  eonclusioDS. 
**  (i)  Hfemurrhagic  pacliymeiiingitis  is  found  in  the  insane  and  infants* 
but  for  the  most  pai't  in  men*  not  insane,  after  middle  life.  (2)  Alcohol, 
ByphiliSf  acute  and  wasting  disenses,  eukI  trauma  apparently  bear  some 
causative  relation.  (3)  The  symptoms  are  those  of  diflfuse  sub-dund 
liffiniorrhage,  coming  on  slowly,  producinj^  mental  irritation,  spasm  and 
rigidity  of  the  extremitiea,  convulsions,  and,  later,  paralysis,  the  seqnence 
being  more  or  less  iiTegiilar,  (4)  The  cranial  nerves  are  not  likely  to 
be  alfected.  (5)  The  treatment  is  surgical,  and  should  be  instituted  as 
early  in  the  disease  as  possible.  (6)  Without  operative  relief  in  cases 
with  pressure  symptoms,  the  prognosis  is  practically  hopeless," 


TBBPHIITIH0   FOB   PTJS   BETWEEN'   TWB   BKWLL   AJTB 
BUBA    MATER. 

While  the  mode  of  using  the  trephine  here  will  in  no  way  differ  from 
that  already  given,  a  few  practical  remarks  will  be  made  on  this  most 
important  condition, 

it  is  well  known  that  upenitive  interference  here,  while  less  frequent 
owing  to  the  improvements  of  inodeni  surger}',  has  also  been  less 
snccessfnl  than  it  would  appear  to  have  been  a  hundred  years  ago, 
when  Mr.  Pott  drew  the  attention  of  surgeons  to  the  need  of  trephining 
when  pus  was  present  immediately  beneath  the  skulL  For  while 
Mr.  Pott,  in  his  day,  saved  five  out  of  eight  of  these  cases  in  which 
he  trephined,  fitn^geons  of  later  days,  when  ihcy  have  trephined,  have 
been  usually  baffled  by  the  co-existence  of  pyoBmia,  owing  to  an  infective 
osteo-myelitis  and  phlebitis  of  the  veins  of  the  diploe,  or,  if  this 
ominous  complication  be  absent,  by  finding  the  collection  of  pus  not 
localised  between  the  bone  and  dura  mater,  or,  if  so  localised,  combined 
with  suppurative  arachnitis  also. 

Mr.  liolmes  {Treat  on  Surg.t  first  ed.  p.  130)  brings  forward  the 
following  weighty  statements  :  *'  Some  years  ago  I  published  (Brit*  fl 
Med.  Journ.f  Oct.  16,  1858)  the  experience  of  St.  George's  Hospital  ■' 
in  this  particular  for  seventeen  years — 184 1  to  1857  inclusive.  Eight 
cases  occurred  in  which  the  trephine  was  applied  for  pus.  The  pus 
was  found  in  every  case,  but  all  the  patients  died.  Seven  were 
examined  after  deaths  and  in  six  of  these  unmistakable  evidence  of 
phlebitis  in  the  sinuses  of  the  brain  and  veins  of  the  skull  and  of 
general  pyaemia  was  discovered.  In  the  seventh  case  the  abscess 
reached  the  ventricles  of  the  brain.  There  were  eight  other  cases  in 
which  the  trephine  was  not  used,  and  where  matter  was  found  above 
the  dura  mater,  but  it  was  not  limited  to  this  situation  in  luiy  of  these 
cases,  nor  would  adequate  exit  have  been  procured  for  it  by  tlie  trephine* 
In  nine  other  cases  there  had  been  inb-acranial  suppuration,  but  the 
matter  was  diffused  among  the  membranes  or  in  the  substance  of  the 
brain,  and  lay  entirely  below  the  dura  mater/* 

The  above  most  gloomy  picture  of  what  has  been  usually  met  with 
only  serves,  I  think ,  to  confirm  the  opinion  given  below  (p.  258) >  that 
the  only  hope  for  these  cases  is  early  exploration,  to  treat  them,  in 
short,  more  like  cases  of  acute  periostitis  and  osteo-myelitis  elsewhere 
than  has  hitherto  been  the  case. 
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When  it  is  remembered  that  pus  does  not  form  between  tbe  bone  and 
dura  muter  without  a  previous  stage  of  infective  osteitis  nnd  phlebitis  of 
tbe  veins  of  the  diph>e,  it  will  be  readily  umierstood  bow  easilVi  if  the 
wound  be  contuminnted,  infective  osteo-nijelitis  and  phlebitis,  with 
the  inevitable  result  of  pyemia,  will   follow. 

Indications  of  the  Formation  of  Pub  betwean  the  Bone  and 
Dura  Mater;  Question  of  Trephining, — History  of  a  head  injury 
With  dauiiige  of  some  kind  to  tbe  outer  table.  I'bus  tbere  is  often  a 
ecalp  wound  exp^isinf^  the  pericranium,  often  opening  ibis  up  at  one 
or  two  points,  perhaps  small  and  not  seen  at  tlie  time  ;  occasionally 
the  bone  itself  is  laiii  bare  by  the  injury.  Either  now  or  later  on,  the 
wound  becomes  infected.  After  a  varying  period,  usually  in  the  coarse 
of  the  second  \veek  after  tbe  injury  (durinpf  which  period  definite 
symptoms  are  often  absent),  bea<lac)ie,  fretfuluess,  nausea,  or  vomit- 
ing set  in,  gradually  followed  by  drowsiness,  delirium,  twitchings, 
convulsions,  paralysis,  coma,  and  death. 

This  onrush  of  symptoms  about  the  eighth  or  tenth  day  may  be 
accompanied  by  evidence  of  pyeetuia^viz.,  rigors  folio wcii  by  sweating, 
a  jactitating  temperature,  jjrogressive  enniciation,  atid  affections  of 
viscera  and  joints,  amongst  which  pleuro-pneumonia  is  one  of  the  most 
frequent  and  grave. 

The  surgeon  who  is  watching  a  case  of  this  kind,  and  vvho  is  also  not 
unmindful  of  what  has  happened  and  what  is  liable  to  he  going  on — 
the  injury  to  the  ]»eri cranium  and  hone,  tlie  osteitis  and  osteo-rayelitis 
with  plugging  of  the  diploic  veins,  the  extension  to  the  inner  table,  the 
formation  l>etween  the  bone  and  dura  nniter  of  lymph  ready  to  sup- 
purate, this  deep-seated  in Hji munition  being  only  too  ready  to  extend 
to  the  arachnoid  anrl  thus  become  a  diffused  meningitis — will  find  it 
a  nnitter  of  much  difficulty  to  answer  tbe  questions,  How  fai*  has  tlie 
nriscbief  gone  ?  Is  tbe  case  a  bnpeless  one  7  If  the  intracranial 
collection  of  pus  be  a  localised  one  and  uncomplicated,  welbmarked 
hemiplegia  and  the  ahsenee  of  pyieujic  systems  will  call  ho[)efully 
for  trepliiniiig,  Oji  the  other  hand,  paralysis,  indistinct  or  complete, 
epileptiform  eunvnlsinns,  extreme  irritability,  and,  especially,  any 
evi<lence  of  involvement  of  nerves  at  the  base,  will  all  point  to  that 
form  of  meningitis  which  will  show  itself  as  a  diffuse  layer  of  pus 
and  lymph  over  one  side  of  the  arachnoid* 

Ei|ually  pointing  lo  a  fatal  issue  will  be  the  symptoms  of  pyaemia 
already  alluded  to,  and  needing  no  farther  mention  here. 

AVhat  is  to  be  done  in  these  cases  ?  W|jeJ*e  tbe  evidence  of 
meningitis  is  undoubted,  of  some  days'  standing,  where  the  hemiplegia 
has  been  little  marked,  or  where  it  is  replaced  by  paraplegia,  general 
convulsiotis,  and  other  unfavouruhle  signs,  no  surgeon  will  be  wise  in 
trephining. 

Should  evidence  of  co-existing  pyiemia  be  looked  upon  as  equally 
hopeless  and  equally  negativing  tiie  use  of  the  trephine  ?  I  scarcely 
think  so.  Every  surgeon  knows  that,  although  pytcmia  is  usuallv  fatal, 
it,  very  oecasionallv,  ends  favourably*  Again,  in  treating  pyemia  result- 
ing from  periostitis  and  osteo-myelitis  elsewhere,  we  are  not  deterred 
from  making  free  incisions  and  exploring  tbe  bone. 

The  right  treatment  of  these  cases  must,  of  course,  be  reallv  t*'*'*- 
Yentive — i.e.,  every  scalp  wound  should  be  rendered  aseptic  a!n^ 

B. — VOL.    I,  17 


2S8  OPERATIONS   ON   THE   HEAD  AND   NECK. 

BO  from  the  very  first,  however  sliglit  it  seems  to  be.  But,  as  this  pre- 
caution is  not  always  taken,  and  is  occasionally  impossible,  the  condition 
of  the  ])ericraniuni  and  bone  should  be  explored  earlier,  at  the  very 
first  warning  of  danger.  Instead  of  treating  such  a  case  as  a  special 
result  of  a  head  injury,  and  waiting  for  evidence  of  pus  l)etween  the  bone 
and  dura  mater,  we  should,  I  think,  deal  with  it  as  we  do  with  periostitis 
and  osteitis  elsewhere  ;  that  is  to  say,  that,  in  cases  of  tliis  kind  where 
there  is  reason  to  believe  that  the  bone  has  been  injured,  especial!}'  if 
there  be  any  doubt  as  to  the  condition  of  the  wound  throughout,  the 
surgeon  should,  on  the  Hrst  appearance  of  malaise,  irritability,  head- 
ache, nausea,  chilliness,  explore  the  wound.  Any  granulation^  here 
E resent  will  very  likely  be  at  a  standstill.  A  piece  of  bone  will  pro- 
ably  be  bare  and  ])erlia])s  soft,  the  pericranium  infiltrated  and  sepa- 
rating. The  whole  area  of  bone  which  is  affected  should  be  explored. 
This  is  done  by  removing  the  outer  table  and  exposing  the  diploe 
with  a  treidiine,  IIuHniaini's  forceps  and  gouge.  ^Vherever  infiltration 
with  ])us  or  undue  reddening  is  ])resent ;  the  diseased  condition  must 
be  followed  up.  The  state  of  the  dura  mater  must  be  asceilained  in 
every  case  where  pus  or  lymph  is  present ;  the  whole  thickness  of  the 
bone  lying  over  the  diseased  membrane  must  be  removed  with 
Hort'mann's  f«)rrei)8  as  widely  as  j)08sible.  Where  the  patient's  con- 
dition admits  of  it  and  where  this  step  is  indicated  by  the  symptoms, 
any  of  the  sinuses  that  are  adjacent  to  the  area  of  operation  and  which 
can  be  reached  should  be  explored,  and,  if  infected,  treated  on  the 
lines  given  at  p.  314.  In  any  case  all  infective  granulation  tissue 
must  be  removed  and  i)ure  carbolic  acid  thoroughly  applied.  The 
possible  co-existence  i)f  a  cerebral  abscess  nmst  not  be  forgotten  (p.  250). 
Free  drainage  must  be  provided  with  iodoform  gauze,  and  any  sutures 
inserted  should  not  be  tied  for  a  day  or  two.  Boracic  acid  fomentations 
should  be  applied. 

The  above  depends  on  the  fixed  conviction  that  trephining,  in  careful 
hands,  and  with  due  precautions,  is  not,  in  itself,  a  dangerous  operation, 
and  on  the  fart,  wliioli  is  beyond  dispute,  that,  if  these  cases  are  left 
till  hemiplegia  announces  the  existence  of  intracranial  pus,  the,v 
will,  too  often,  be  left  too  h^ng,  as  this  waiting  will  give  time  for  the 
onset  of  ))yaMnic  infection,  and  for  the  amchnoid  to  be  involved  in  the 
inflammation. 

The  operatii>n  of  trephining  here  will  in  no  way  differ  from  that 
already  described.  Pus  welling  up  from  the  diploic  cancelli,  or  a  fetid 
condition  of  these,  is  ominously  suggestive  of  impending  pyaBuiia.  If 
such  a  condition  be  present,  the  bone  should  be  freely  removed,  and 
disinfected  as  far  as  i)ossible ;  but,  from  the  probable  extension  of 
thrombi  to  the  sinuses,  the  outlook  is  a  very  dark  one.  If  pus  be 
present  between  the  bone  and  dura  mater,  it  nuist  be  thoroughly 
evacuated,  and  free  drainage  i)rovided.*  The  condition  of  the  dura 
mater  should  always  be  examined,  whether  pus  be  found  super- 
ficial to  it  or  no.  If  it  pulsate  freely  and  be  natural  in  appearance 
and  devoid  of  lymph,  nothing  more  need  be  done.     If,  on  the  other 

•  In  these  cisom,  and,  in  fact,  in  any  trephining  cases  where  the  discharges  are  infected 
a  Ix^rncic  acid  fomentation  frc<iuently  renewed,  toiretlicr  with  a  dusting  of  sterilised 
ioiioform,  is  preferable  to  dry  dressings  changed  less  frci^uently. 
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hand,  it  bulge  into  the  trei>hine-hole  devoid  of  pulsation,  it  should  be 
punctured,  this  perhaps  ^iviug  veut  to  a  jet  of  purulent  tiuid  from  the 
arachnoid  cavity*  If  the  arachnoid  is  seen  to  be  covered  with  lyruph, 
this  is  of  the  gravest  omen.  A  second  trephiue-crowu  maybe  removed 
at  the  most  dependent  part,  the  dura  mater  again  opened  here,  and 
iiTiguliun  e m ployed. 

The  following  cases  are  good  examples  of  this  most  dangerous 
conditiou  of  osteitis  of  the  cranium  and  its  sequelse  and  compUca- 
tions  : 

The  first  case,  reported  by  Mr*  Hutchinson  (Clin.  Sitrg,^  vol,  i.  p*  97) » 
shows  pyaemia  proniinent  rather  than  arachnitis  ;  the  secoi»d  (loc.  supra 
ct^,  p.  102),  also  Mr,  Hutchinson's,  shows  the  reverse  conditiou— much 
arachnitis,  and  no  general  pyajmia  infection.  The  third,  one  under  my 
own  care,  shows  both  arachnitis  and  pyaemia  combined.  In  all^  pus  was 
present  between  the  bone  and  dura  mater, 

J.  W,,  a^€«i  to,  on  October  15  received  a  large  lacerated  8calp  woiintl,  a  triatin-ular  rtap 
of  all  the  tissties  of  the  scalp  beiny  torn  up  from  the  left  parietal  boae.  The  pmeraiiiuni 
was  uot  torn  up^  excepting,  perbapSt  at  a  few  p^tinta.  The  buy  was  adniittecit  into  ihe 
London  Hospital  at  once,  the  flap  of  the  scalp  adjiistai,  and  for  aome  time  all  went  on 
perfectly  well,  the  lx>y  being  kept  in  bed  only  for  a  day  or  two.  Oct.  29. — While  up  and 
at  dinner  he  was  noticed  to  l)c  cold  and  shivery.  A  very  severe  rigor  followed.  It  was 
iintJuHsible  to  asceTlaiii  whether,  for  some  day»,  he  had  had  heada<}he  or  not.  In  the 
wound  the  gianulatioiiB  were  pale  aod  glased^  and  a  small  piece  of  dry,  banu  bone  waa 
exposed.  During  the  next  few  days  there  were  repeated  rigors.  Nov,  i. —  He  had  now 
Yery  dt'cideiJly  the  aspect  of  puenmonia,  and  the  breathiui^T  temperature,  pulfte,  and 
cough  confirmed  this.  Nov.  2. — He  scorned  better  than  the  day  before,  the  respiration  being 
more  easy.  There  ia  not  the  slightest  sign  of  paralytic  weaknesa.  *'  Dtmbta  have  been 
expressed  as  to  whether  thk  boy  is  or  is  not  the  subject  of  pyjemia.  He  looks  comfort- 
able^  excepting  for  the  blaeneas  of  the  lips,  which  is  less  than  yesterday.  That  he  \s 
suffering  from  pneumonia  all  must  admit,  and  that  the  pneumooia  docs  not  produce  the 
Qgnal  train  of  symptoms  (no  mat -colon  nxi  sputuait  no  great  dyspncea*  &c.).  If  there  had 
been  but  a  single  rigor^  it  is  very  possible  that  it  might  have  been  indicative  only  of 
pneumonia,  but  their  recun-ence  seems  to  me  to  denote  pycemia.  This  diagnosis  ia  also 
favoured  by  the  fact  of  his  apparent  improvement  at  times  and  great  variations  in  condi- 
tion.'* The  wound  waa  now  secreting  a  very  fair  quantity  of  healthy  pus.  Its  granulations 
were  much  bLtier  than  they  had  been,  and  fairly  florid.  Dnring  the  next  three  days  the 
thoracic  symptonus  increased.  He  emaciated  rapidly.  Consciousness  was  perfect  to  the 
last,  and  he  had  neither  paralysis  nor  convulsiona.  All  traces  of  granulation  disappeared 
from  the  wound.  Re  died  November  7,  There  were  very  numerous  pysemic  deposits  in 
the  lungs,  lively  and  spleen.  Beneath  the  scalp  wound  was  bare  and  greenish  bone  the 
size  of  a  crown-piece.  The  edges  of  the  wound  and  the  pericranium  were  loose  over  a 
surface  as  large  as  the  palm  of  the  h.i%nd,  comprising,  in  fact,  nearly  all  the  {mrietal  bone. 
There  wa«  a  recent  scar  in  the  scalp,  crossing  the  vertex  transver^*ely,  just  above  the  lamb* 
doid  suture  ;  the  pericranium  here  waa  thickened  and  inflamed,  and  the  bone  on  both  sides 
of  the  Ragittal  suture  here  was  green.  On  applying  the  trephine  at  this  spot,  dirty-green, 
fetid  pus  exudetl  on  the  inner  surface  of  the  bone.  It  must  be  observed  that  this  portion 
of  intiamc^i  bone  extended  on  each  side  of  the  sagittal  suture,  and  that  it  was  under,  not 
an  open  wound,  but  a  soundly  henletl  one. 

E.  S.,  agetl  10,  was  adraittt^»  July  2X»  into  the  London  Hospital  with  very  extensive 
laceration  of  the  sc^lp  ou  the  left  side,  laying  bare  the  parietal  bone.  During  the  tirst  few 
days  he  seemed  to  be  doing  well.  July  26.— Bone  as  large  us  a  crown-piece  is  expo**ed, 
white  and  dry,  above  the  left  ear,  July  29, — A  strong  rigor.  July  30. — Wound  without 
granulations^  looldug  glazed.  July  31. — Very  restless.  Uses  aU  his  limbs  at  times,  but 
the  left  ones  much  Ix^tter  than  the  right,  Aug.  i. — The  skull  was  ti-ephincd  in  the  midtlle 
of  the  exposed  bone,  a  inches  directly  abjve  the  left  ear.  The  dura  niater  was  covered 
with  yellow  lymph.     It  pulsated  pi-etty  freely.    On  cutting  through  it  about  a  tlrachm  of 
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thin,  purulent  fluid  jcttoil  out.  The  visreral  arachnoid  was  seen  to  becoTered  with  Irmph. 
Aug.  2. — He  still  uses  his  left  arm.  but  never  his  right  hand.  When  the  brain,  which 
bulgctl,  pulsating,  into  the  wouml.  woh  presiictl  back,  thin  pus  ran  out  in  considerable 
quantity  from  the  arachnoid  cavity.  His  aspect  was  that  of  a  |)atient  in  the  verj  last 
stage  iif  fever.  Death  t<K>k  place  on  August  3.  The  bone  around  the  trephine-aperture 
was  dry  nnd  green.  Everywhere  on  the  left  side  the  |)arietal  arachnoid  was  concealed  by 
a  thick  deiKwit  of  puro- lymph,  whilst  everywhere  on  the  right  side  the  membranes  were 
perfectly  free  from  de(H>sit,  |toli8he<l  and  glistening.  The  superior  longitudinal  sinus 
contained  purifomi  fluid.  The  skull  at  the  neat  of  injury  H-as  discoloured  over  an  extent 
almost  as  large  as  the  pnlm  of  the  hand  :  mljacont  to  it  were  other  {mtches.  greenish-yellow, 
oi>aque.  and  non-v.'U'cular.  There  were  no  pyaemic  deixMits  in  the  lungs  or  in  the  viscera 
of  the  abdomen. 

K.  S.,  agefl  40,  8lipi)ed  while  getting  utf  an  omnibus,  January  22, 1877,  and  was  admitted 
into  Guy's  Ihispital  under  Sir  H.  Howse's  care  with  a  scalp  wound  4  inches  long,  ex{)osing 
the  right  parietal  bone.  Owing  to  some  oversight  the  wound  was  not  dressed  at  first 
antiseptically,  tlie  disclinrgc  Ixicanic  offrnsive,  and  erysiiK'las  of  the  scalp  setting  in, 
she  was  tran.sfiTred  to  my  care  on  February  i.— At  this  time  almost  the  entire  right 
parietal  bone  was  ex(M)seil,  owing  to  sloughing  of  the  iiericmnium.  Incisions  were  made 
where  nee<lfui,  druinngc-tul>eri  introiluccd,  anil  in  a  few  days  the  erysii>elas  had  subsided 
and  the  wtmnd  wain  swei't.  Feb.  11. — She  had  a  rigor  for  the  first  time.  Feb.  13. — There 
was  sonic  paralysis  of  the  loft  side  of  the  facu  ami  tlu>  left  limbs.  The  tcm)»erature  was 
104°.  Feb.  15.-  The  hemiplegia  Iteeomlng  more  markL-il,  I  trephined  through  the  exi»osed 
bone,  about  i  inch  alH)ve  the  right  parietal  eminence.  I* us  was  met  with  in  the  diploic 
cancelli.  On  ]-ciiii»ving  the  erown  of  lx)ne.  an  ounce  of  thick,  foul,  greenish  pus  welled  up. 
The  inner  surface  of  the  Ixtne  was  very  rough,  the  dura  mater  which  corresponded  to  it 
being  ct)vcre4l  with  velvety  i^ranulaticns.  As  the  dursi  mater  did  not  pulsate,  it  was 
punctureil,  but  with4»ut  result.  The  pntieiit  l)ecamc  more  conscious  sfter  the  operation, 
but  soon  la[)sed  again  into  a  semi-coniatose  state,  (^mvulsive  seizures  of  all  the  limbs, 
with  twitchings  of  both  sides  of  the  face,  then  set  in,  ami  continueil  till  the  (tatient** 
death  on  February  17.  The  ])arietal  bone  wils  found  to  l>e  dying  for  a  considerable  area, 
the  diplue  being  gre(.'n  and  offensive.  The  pus  stvinetl  all  remove<l  from  the  dura  mater, 
but  there  was  suppurative  aiuchnitis  over  the  right  hemisphere,  reaching  up  to  the  falx  in 
one  direction  and  the  base  in  the  other,  but  stopping  short  of  each.  There  were  numerous 
pyaemic  abscesses  in  the  lungs  and  liver. 

In  the  following  case  Sir  W.  Macewen  {Pi/o<]enic  Diseases  of  the  Brain 
and  Sjnual  Cord,  p.  289)  was  more  fortunate.  The  case  was  one  of 
intracraiiiul  extra-diiral  suppuration  with  paciiynienin^i^itis,  exhibiting 
"  Pott's  puffy  tumour,"  and  originating  in  infective  bruising  of  the 
scalp  and  deeper  tissues,  but  here  the  pachymeningitis  was  fortunately 
limited  and  pyasmia  absent. 

I.  R.,  ageil  4'),  rceeivc<l  from  the  shaft  of  a  cart  a  severe  blow  on  the  left  side  of  the 
vertex,  about  an  inch  from  the  middle  line.  He  was  subset juently  able  to  work  for  a 
week  without  feeling  anything  wrong  except  slight  pain  over  the  jiart.  Later  on  he 
felt  feverish,  the  pain,  which  was  of  a  dull  character,  increase*!,  and  was  accompanied  by 
occasional  sharp  stabs  over  the  vertex.  He  also  hiul  great  headache  and  prostration. 
There  was  a  distinct  puffy  tumour  over  the  scat  of  tiie  former  injury.  This  swelling,  the 
patient  declared,  ciime  on  three  weeks  after  the  accident,  and  after  it  fornietl  he  had  some 
relief  from  the  pain.  The  primary  swelling  fi-om  the  bruising  hml  subsided  some  weeks 
before  tlie  puffy  swelling  appeareil.  On  incision  the  skull  was  found  bare,  a  small 
quantity  of  semi-i)urulent  exudation  bathing  the  brme.  The  dijjloic  tissue  was  filled  with 
granulation  tissue,  which  could  l)e  traced  in  small  jK^rtions  penetrating  the  bone,  both 
through  the  external  and  almost  through  the  internal  table  of  the  skull,  which  was  dark 
in  colour.  Between  the  internal  plate  of  the  skull  and  the  duni  there  was  a  considerable 
layer  of  freshly  fcinnwl  granulation  tissue  Iwthwl  in  punilent  exudation.  The  i>atieut*a 
symptoms  (luickly  disappeared  after  the  operation. 
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TREPHINING-    FOR    MIDDLE    MENINaEAL 
HLEMORRHAGE*    (Fig.  107). 

IndicationB,— Wieii  ft  patient,  after  receiving  an  injury  to  the  head, 
ha^  hIiowii  Sfcivenil  t>f  the  sjjnptoms  ^iven  below. 

It  is  notewortliy  that  the  injury  and  amount  of  violence  vary 
extremely.  While  luosi  fre<]ueiitly  serious,  as  in  falls  on  the  head,  the 
viideuce  ma}^  he  extremely  slight,  as  when  a  patient  slips  goin^j  down- 
stairs and  strikes  the  head  against  the  wall,  when  a  boy  receives  a  blow 
from  a  ericket-ball,  or  when  a  child  has  a  fall  of  2  feet  6  inches  out  of 
a  swing.  From  this  the  following  conclnsious  follow  naturally  :■ — 
(a)  That  in  the  cases  of  severer  violence,  laceration  or  coutnsion  of  the 
brain  ai*e,  only  too  frequently,  complications  ;  (b)  Where  the  violence 
has  been  slighter,  either  no  fraclnre  may  be  present,  or,  if  one  be 
present,  it  is  often  only  a  mere  iissure,  and  may  involve  tlie  internal 
table  only.  It  is  a  point  of  practical  impoi-tanee  that  the  slighter  the 
iTijnry  the  less  likely  are  the  soft  parts  to  show  any  damage.  This  has 
led,  in  several  cases,  to  the  injury  being  overlooked* 

i.  Interval  of  Consciousness  or  Lucidity . — This  interval  between  the 
stunning  eiiects  of  the  injury  or  concussion  and  the  onstt  of  com- 
pression from  the  effused  blood  varies,  when  present,  in  length  from  a 
few  minutes  to  several  hours.  In  about  half  the  cases  it  is  well  uuirked. 
In  a  second  claHs  it  is  but  little  marked,  and  may  easily  be  overlooked 
altogether.  In  a  third  and  last  set  of  cases  this  interval  is  never 
present  at  all,  owing  to  (i)  The  presence  of  a  very  large  ha^morrliage, 
producing  compression  symptoms  ;  (2)  Co -existing  depression  of  bone ; 
{3)  Co-existing  injury  to  the  brain  ;  (4)  Drunkenness  of  the  patient. 

ii.  Condi titjH  of  the  LJmhHas  to  Hemiph'ffiat  Parahfsis^  Ri(jiditif^  t^T.— 
Hemiplegift,  though  well  marked  in  a  large  propoition  of  cases,  must 
not  he  looked  upon  as  essential,  and  middle  meningeal  hfiemorrhuge 
must  not  be  overlooked  because  hemiplegia  is  absent,  ill  markeil,  or 
replaced  by  some  other  condition  of  the  limbs.  At  least,  the  following 
seven  conditions  of  the  Ihnbs  may  be  met  with  in  middle  meningeal 
ha^morrlnige. 

(a)  Hemiplegia  jiresent  and  well  marked,  the  leg  or  arm,  and  usually 
both,  when  taken  up  and  let  go,  dropping  like  those  of  a  corpse.  This 
condition  is  present  in  probably  one-third  of  the  cases.  It  is  note- 
worthy that  occasionftlly  the  hemiplegia  is  on  the  same  side  as  that 
injured,  the  extravasation  taking  place  on  the  side  opposite  to  that 
struck.  Thus  in  a  case  of  Kronlein's,  while  the  contused  wound  was 
over  the  right  jmrietal,  the  part  strnek  in  the  fall  downstairs,  the  artery 
was  lacerated  on  the  left  side. 

0}  Hemiplegia  present,  but  little  marked.  In  these  cases,  which 
are  not  nncomniun,  the  extravasation  may  be  overlooked.  They  fall 
into  at  least  two  divisions.  In  one  the  liemiplegia  is  little  nnnkcd 
throughout,  due,  perliaps,  to  some  power  of  accommodation  on  the 
part  of  the  brain,  or  to  the  circulation  remaining  feeble  owing  to 
co-existing  shuck  from  the  time  of  the  injury  to  the  moment  of  death. 


•  For  fuller  information  cm  this  Diost  ini(iortAni  subject,  I  mtiy,  perhapB,  refer  th«s 
r«4wler  to  an  article  contribut€<l  to  the  (rut/'*  Jlotp,  lUjwrts^  1886,  p.  147 
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In  another  groap  of  cases  the  hemiplegia  is  ill  marked  beeanae  of 
brief  duration,  coming  on  as  it  does  in  these  cases  towards  the  close. 
together  with  coma,  giving  but  little  warning  and  leaving  but  short 
time  for  interference. 

When  there  is  an  v  doubt  as  to  the  existence  or  degree  of  hemiplegia, 
the  following  tests  should  be  carefully  made  use  of:  whether  the 
patient  resists  on  the  surgeon  attempting  to  more  the  limbs ;  the  power 
of  the  grasp,  if  any  ;  tlie  result  of  a  needle-prick  ;  whether  the  patient 
moves  either  of  his  hands,  or  which  of  them,  when  the  cornea  is 
carefully  tonclied,  or  the  cilia  gently  pulled. 

(y)  Hemiplegia  present,  but  temporary.  A  very  rare  eondiUon, 
produced  probably  by  the  brain  being  able  to  accommodate  itself  to  the 
blood. 

(8)  Monoplegia,  or  the  paralysis  more  marked  in  one  limb  than  the 
other.  While  a  large  hfeniorrhnge  generally  makes  pressure  upon  all 
the  motor  area,  von  Bergmann  and  Kronlein  point  out  that  the 
opposite  arm  is  the  ))art  aflfected  first  and  most,  the  branches  of  the 
arter}'  liaving  become  quite  small  by  the  time  they  reach  the  centre  for 
the  leg. 

(c)  General  paralysis.  Another  rare  condition,  the  existence  of 
wliich  may  be  explained  by  a  very  larjje  clot — e.g.,  on  the  left  side, 
rapidly  effused  and  making  pressure  through  the  left  side  of  the  brain, 
u])on  the  right  as  well — or  by  eo-existing  extravasation  into  the  brain 
substance  itself. 

(0  Absence  of  any  paralysis,  A  very  rare  condition,  and  one  which 
is,  ))erlia]>s,  due  to  the  blood  effused  from  the  middle  meningeal  artery, 
finding  its  way  through  a  fracture  in  the  skull,  beneath  the  scalp.  (See 
footnote,  p.  263.)  Another  explanation  may  be  that  the  clot  is  posterior 
to  the  motor  area,  of  the  rarer  occipito-parietal,  and  not  the  more 
frequent  temporo-parietal  variety  (j).  264). 

(rj)  Ijimbs  rigid,  convulsed,  or  twitching.  It  is  only  too  probable 
here  that,  in  addition  to  middle  meningeal  extravasation,  contusion  or 
laceration  of  the  brain  substance  will  be  found  nt  more  spots  than  one. 

iii.  CimditUm  of  thf  Pupils. — Whilst  this  may  be  various,  there  are 
at  least  tliree  conditions  which  are  most  important : 

(a)  If  tlie  piii>i)s  are  natural  as  regards  reaction  to  light,  the  com- 
pression of  the  l)rain  is  probably  recoverable  if  trephining  be 
ininufdiately  j)crf()rnied.  Further,  it  is  more  likely  to  be  a  case  of 
compressicm  only  of  the  brain,  witliont  otlier  injury. 

0^  If  tlie  pupils  are  insensitive,  often  at  the  same  time  dilated,  the 
conii)n^sKion  is  ]>robubIy  extreme,  and,  while  tre))hining  is  urgently 
called  for,  it  is  h-ss  likely  that  in  these  cases  the  brain  will  recover 
itself  after  removal  of  the  clot. 

(y)  If  one  pupil  is  found  widely  dilated,  the  other  being  natural  or 
contnuiied  in  size,  and  if  the  dilatation  be  present  on  the  side  of  the 
artery  injured,  in  other  words,  opposite  to  the  side  of  the  body  which 
is  paralysed,  it  is  a  rare  but  most  valuable  sign,  the  explanation  of 
which  we  owe  to  Mr.  Hutchinson  (Loud.  Iloap.  Rep,,  1867, 
vol.  iv.  p.  29). 

Taken  with  other  evidence  of  middle  meningeal  ex^ 
condition  of  the  ])ui)il  ])oints  to  a  large  clot,  reachv 
base   and   pressing   forwards   upon    the  sphenoida* 
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compressing    the    third    nerve.     But   it   is   a   rare   condition*     The 
behaviour  of  the  pupils  is  very  variable, 

iv.  71ie  Pulse, — This  will  vary  according  as  the  case  is  one  of  well- 
nmrked,  uiieomplicated  extruvasatiou,  or  complicated  with  contusion  or 
lacerathjii  of  the  brain  ;  and,  if  the  concussion  stage  lias  been  severe, 
accoi'iiing  to  tlie  degi'ee  to  whk-li  the  heart  has  recovered  frojii  this. 

In  weii-marked  uncomplicated  compression  the  pulse  will  be  glower 
than  normal— c*f/,,  66,  52  and  still  falling,  42,  and  usually  somewhat  full 
and  labouring.  If,  later,  a  pulse  which  has  been  typically  slow 
becomes  very  rapid  it  means  that  the  final  stage  of  paralysis  of  the 
vagus  has  set  in,  and  that  a  fatal  termination  is  imminent. 

v.  Comaf  or  Unconsciousness. — With  regard  to  tliis,  the  following 
points  should  be  borne  in  mind : 

(a)  The   degree  of  unconseioiisness   will  vary  with  the  size  of  the 

branch    injured,  and   the   rapidit}^  with    which  the  blood  is  eifused, 

nlVliere  the  effusion  is  rapid  and  the  compression  great,  the  coma  may 

as  deep  and  complete  as  in  apoplexy.     But,  in  other  cases,  it  will 

found  that  though  the  coma  is  ai*parently  deep,  this  is  not  really  so ; 
thus  the  patient  may  moan  constantly,  or  may  move  his  limbs  feebly 
when  disturbed, 

ip)  The  connnencing  coma  may  be  taken  for  natural  sleep,  or 
j  drunkenness,  in  which  conditions  the  patient  may  be  allowed  to  lie  till 
'  it  is  too  late, 

(y)  III  a  few  cases  the  onset  of  the  coma  is  deferred  till  late  :  its 
onset  is  here  sudden,  its  course  rapid,  and  it  generally  ends  in  death, 

vi.  Respiration, — This,  in  well-marked  cases,  is  often  stertorous  and 
somewhat  slow.  In  cases  where  stertur  has  not  supervened  to  call 
attention  to  the  existence  of  compression,  other  and  still  graver 
alterations  in  the  breathing  may  be  present,  alteratiims  which  are 
warnings  that  the  end  is  not  far  off,  and  that,  in  the  case  of  intended 
trephining,  tliere  is  no  time  to  lose— viz.,  catchy,  short  respirations, 
cyanosis,  and  gasping,  irregular  breathing,  ceasing  for  intervals  of  ten 
or  fifteen  seconds,  and  tlien  repeated. 

vii.  State  of  the  Scalp.—Wlien  the  history  is  deficient,  or  when  the 
signs  of  compression  are  not  well  marked,  ecchymosis  or  contusion  of 
I  the  parietal  an<i  temporal  regions,  giving  rise  to  a  pulpy  or  puffy  feel, 
are  of  great  value.  This  condition  will  be  especially  nmrked  when 
the  hromorrhage  from  the  middle  meningeal  artery  is  finding  its  way 
tlirongh  some  fraoture  into  the  tissues  of  the  scalp.* 

Treatment. — ^Early  trepl lining   should  be  performed  as  follows  : — 

The  scalp  should  he  shaved  widely,  for  the  liberal  application  of  ice, 

*  later  on,  if  JieedfuL     No  anasthetic  should  be  given  if  the  patient  is 

unconscious,  or  the  respiration  failing.     If  any  be  enrployed  the  greatest 

care  must  be  taken  on  account  of  the  risk  of  vomiting  and  aspiration- 


•  There  i«  a  good  fipecimca  of  this  in  St.  George's  Hospital  Museum,  Series  No.  4, 

Qgarecl  by  Mr.  Holmea  in  his  Surg/rrtf^  fourth  ed.  p.  140,  Fig,  59,     It  shuws  the  parietal 

*****  of  a  child,  id  which  a  gapiog  fissure  croisefi  the  miildle  raeuiugeni  artery,  producing 

•  <^traTiisfltion  inside  the  skull,  and  fltill  more  exteraidly,     1  have  tiephined 

■»,  similar  caac-     Here,  daring  the  half-hour  which  elapsed  l>etween  the 

wid  operatioii^  a  distinctly  increasing  swelling  was  noticed  in  the  scalp 
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pneumonia.  Von  Bergmami  alluiles  to  tlie  freqaencj  with  which  this  form 
of  pneuiiioiiia  proves  fatal,  in  patients  who  have  heen  deeply  comatose, 

even  some  ilays  after  trephining  has  been  suceessfully  employed.  The 
beati  being  BUp)»oi'ted  on  Hand-ba^8  or  a  tinn  pillow,  the  middle  metiingeiil 
area  on  the  side  which  is  bruised,  and  on  the  side  opposite  lu  the 
hemiplegia,  is  explored  by  tnrnin*^  up  a  semihinnr  flap,  the  centre  of 
which  is  ij  inch  behind  the  extenml  angtdHr  process,  and  i  inch 
above  the  zygoma^ — roughly  speaking,  two  fingers*  breadth  above 
the  zygoma,  and  about  the  same  beliiiid  the  external  angular  process 
(Fig»  I25i  p*  333V.  Kronlein  {Dentach,  Zeitichr.  f,  Chir.,  Bd,  xxiii. 
Hft,  5  u.  4,  March,   1886),  distinguishes,  according  to  the  point  of 

Fio,  107. 


Midtlle  metiiiiijC'iiJ  luctnoiihaj^e  with  extciiHive  ftw^turt'  uf  the  sktilL  Prep. 
1593**.  G  iiy*»*  Ho^^pital  Mufseum,  From  the  severity  ot  the  fracture,  which  involves 
both  vjiult  and  buse,  such  a  caae  gives  very  little  hope. 


rupture,  three  hiematoinata — art  anteriitr,  frouto-tempontl ;  middle, 
teniporo-parietRl  ;  and  poslerior,  or  parieto-occipttal.  He  advises 
trephining  first  at  the  nsu«l  place  ;  if  nn  hretnatonia  be  found  here, 
a  second  perfbnitiiin  slioiild  be  maile  further  back,  a  little  above  and 
behiiKl  the  ear,  tn\  more  accurately,  at  the  inter-section  of  a  line 
drawn  backwards  IVoui  the  upper  margin  of  the  orbit  with  a  vertical 
one  carried  up  directly  behind  the  mastoid  prneess,  Kidargenient  of 
either  of  these  oijeiiiiigw  will  enable  the  surgeon  to  deal  with  a  middle 
or  parieto-temporal  htematoma.  The  brisk  htemorrbage  which  takeR 
place  from  the  scalp  will  be  bt-st  arrestetl  by  ap[ living  Spencer  Well 
forceps  to  the  Ideeiling  points,  the  forcep^5  tliUH  not  only  arrest] 
h£enioiThage»  but  aiting  as  retrnetors  also,  Tlw  i>ericraiiiuni  is  tl 
carefully  sei>aratedj  and  any  fissin^e  tir  fracture  lonked  for  on  the  bi 
Whether  one  be  found  ur  no,  a  crown  of  bone  is  next  removed  iv 
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full-sized  trephine.  When  this  has  exposed  the  ck>t,*  hflemorrhage 
may  still  he  going  on,  waniiii^  of  which  will,  perhaps,  be  ^iven  by  the 
pulsation  of  the  clot.  This  baviiig  been  removed  by  a  sraull  lithotoui)^- 
scoop,  one  of  Votkmanu^s  spooii?^,  the  handle  of  a  snviill  teaspoon,  or,  if 
soft,  better  by  irrigatiun,  the  bierjiorrhnge  may  eease,  or  it  may  continue 
profusidy,  wellin*:i  np  from  k  point  (piite  out  of  reaclu  In  such  cases, 
the  Burgeon  may,  after  saving  bis  patient  from  the  dangers  of  com- 
pression, tiave  to  face  those  of  most  serious  btemorrliage.  In  such  a 
contingency,  much  will  depend  on  the  acceasihility  of  the  bleeding 
point,  whether  it  is  in  the  wall  of  the  skull,  or  in  the  foramen  in  the 
base  ;  the  following  steps  may  be  made  use  of — a  good  light  is  essentiaU 
and  an  eleetric  laiup  the  best:  (i)  Litjature  of  the  artery,  a  second 
trtjphine  opening  beitjg  jnade  beh^w  if  needfid,  and  the  intervening  hone 
chipped  away;  (2)  Crushing  together  with  forceps  the  edge  of  the  hone 
from  which  the  bleeding  comes;  (3)  Under-running  the  artery  in  the 
dura  uiater  with  a  tine  curved  needle  ;  {4)  The  use  of  Ilorsley's  wax 
(carbolic  acid  one  part,  oil  two  parts,  wax  seven  parts)  ;  (5)  If  the 
bleeding  spot  is  found  b^-  the  aid  of  a  pointed  jirobe  to  lie  in  a  distinct 
bony  euual,  the  haemorrhage  may  be  arrested  by  plugging  this  canal 
with  a  tiny  boiled  and  asejitic  wooden  peg ;  t  (6)  Forcipressure  by 
means  of  a  pair  of  Spencer  Wells's  forceps  left  in  situ  for  twelve  hours ; 
(7)  Pressure  by  suturing  the  edges  of  the  wound,!  first  tinnly  plugged 
with  tampons  of  itidoform  gauze  wrung  out  of  i  in  20  carbtdic  acid 
lotion,  aided  hy  digiljil  pressure  on  the  connuon  carotid;  (8)  The  above 
means  failing,  wliirb  is  unlikely,  ligature  of  the  external  or  connnon 
carotid  had  better  be  resorted  to.§     If  such  a  step  be  really  needful, 


•  Perhaps  another  cmwii  must  he  reniove<l  for  thitii*  Thui«,  in  one  case,  when  trephining 
over  the  trunk  of  the  iiiidiiie  iiieniiigeiil,  I  came  Jowu  on  the  ^jrokinged  tail-like  oxtreniitj 
of  a  hii^e  c"Iot»  reaching  far  away  upwarJs  and  baek wards,  and  due  to  a  branch  being 
opened  at  some  distance  bj  a  moat  extensive  fii^snTe* 

t  This  waa  suggested  by  Sir  T.  Smith,  and  ti»ed  aucoesftfully  by  Mr.  Willett  and 
Mr.  H.  Marsh,  at  St.  Burtholomew's  Hosintnl,  in  cases  of  hsBinorrhage  from  the  descendinjg 
piihitme  artery  (^Clin.  Sor.  Tmnx.,  voL  xi.  p,  71)- 

X  ThiB  can  only  be  carrie<i  out  when  the  edges  of  the  wound  are  ehmn-cut,  and  also 
when  the  siirgwon  is  able  to  see  his  patient  at  short  intervals,  or  to  leave  him  in  comi^etcnt 
hnndfl  ;  otherwise^  if  tlie  hsemorrhage  persist,  this  atep  may  increase  the  risk  of  that 
com preit^ion  whieh  the  operation  had  been  inteudeil  to  obviate. 

§  Ligature  of  the  common  carotid,  if  preferre<i,  h  justified  by  a  successful  cJiae 
recordeil  by  Dr.  Lidtkdl  {Amer.  Journ.  MetL  Sfi.^  vol,  Ixxxi,  p.  344),  in  which  secondary 
hiemorrhage  from  the  middle  meningetd  artery,  three  weeks  after  a  shcll-vvouud  in  the 
temp<iral  region,  was  succe^^sfnlly  arrestetl  by  ligsitiire  of  the  common  carotid.  If  the 
patient'f*  ci^ndition  be  very  grave^  ligjitnre  of  the  common  and  not  the  cxt<irnai  carotid 
will  geoemlly  be  resorted  to,  as  being  more  quickly  done.  The  additional  i^pe-cial  risks  of 
this  opemtion  are,  however,  well  known.  Recently  {Brit.  Mrd.  Jnurn,,  Dee,  31^  190*1) 
Dr,  K.  L.  Rubiiisou,  of  Guernsey;  reports  another  auccciSBful  caf^  with  several  fjoiots  of 
ijitcreHt.  The  patient^ a  "woman  mt.  20,  had,  in  falling  from  a  shop-counter,  struck  her  heatl 
IgBinst  a  sbelf*     She  ha<l  walked  ho    e^  a  quarter  of  a  mile  ofT,  ant  I  there  vomited  blood. 

an  hour  later,  she  suddenly  became  unconscious 

t  pupiL     A  fracture  was  found  in  the  anterior 

He  ba«e.     The  bone  when  trephined  was 

up  into  the  opiening  as  aiwjn  as  this 

»it!  bleediug — ti|ipiuentiy  theojxndng 

•'  compreasiion  of  Mie  right  carotid 
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a  temporary  closure  of  tlie  common  carotid  (g.r.)  will  perhaps  suffice. 
It  is  always  to  be  remembered  that  local  bemostasis  is  greatl}'  to  be 
])referred,  and  that,  of  the  methods  given  above,  ligature  of  the  middle 
meningeal  artery  itself  is  the  safest. 

Dr.  Shej)herd,  of  Montreal,  records  {Brit.  Med.  Joum,,  i8g6,  voL  i. 
p.  905)  an  iiistnictive  case  of  middle  meningeal  haemorrhage  in  which 
ligature  of  the  connnon  carotid  was  successfully  resorted  to.  That  the 
haemorrhage  was  not  severe  at  first,  and  pressure  symptoms  from  the 
slowly  spreading  clot  were  not  marked  until  the  day  after  the  accident,  is 
explained,  in  l)r.  Shepherd's  opinion,  by  the  fact  that  the  rupture  of 
the  artery  was  low  down,  where  the  dura  mater  was  closely  attached  to 
the  base  of  the  skull,  and  where  it  needed  considerable  force  to  separate 
it  from  the  bone.  In  many  cases  of  middle  meningeal  hcemorrhage  the 
artery  is  injured  higher  up,  and  a  clot  more  readily  forms  where  the 
dura  mater  is  not  so  closely  adherent  to  the  bone. 

A  large  nnd  vorj  thick  clot  having;  been  exposed  by  the  rcmoyal  of  two  trephine- 
croviiis  in  t)ie  line  of  a  fissured  fracture  in  the  anterior  part  of  the  left  {mrietal  bone, 
the  empty  menin<;cal  artery  couM  l>e  sei'n  ramifying' on  the  dura  mater,  while  blood  wiis 
freely  welling  up  froui  below.  The  incision  was  extended  down  to  the  lygoma,  the 
temporal  muscle  and  )>eriosteum  pulkii  asiflc,  and  a  [uecc  of  bone  2  inches  wide  by 
3  inches  long  chisolle<l  away,  in  the  ho|>e  of  reaching  tlic  bl(M?<ling  point.  After  a  large 
amount  of  clot  had  been  reinove<l,  there  was  furious  blci><ling  fmni  below.  The  brain  and 
it«  menibmne  were  held  aside  with  bnKul  rctract«>i-s,  ami  it  was  seen  that  the  fracture 
ran  thrt>ugh  the  foramen  spinosuni,  and  then  across  the  l)ody  of  the  sphenoid.  The 
artery  was  evidently  toni  in  tlu;  foramen.  It  was  dccide«l  to  tie  the  common  carotid. 
This  immediately  checkwl  the  free  haMiionhajn'.  though  venous  oozing  continued.  All 
the  blood  clot  having  been  washed  out,  the  space  at  the  l»ase  of  the  skull  was  packed 
with  moist  iodoform  gauze,  one  end  of  this  Inking  brought  out  at  the  lower  end  of 
the  wound.  The  patient  soon  reoovere<l  consciousness.  Two  «layB  later,  while  the 
gauze  was  l^'ing  airefully  removed,  '* there  was  a  tremendous  spurt  of  blood**  as  the 
last  piet^e  came  away.  The  wound  was  thorcfi>rc  agiiin  pucktHl  <]uickly  with  iodoform 
gauze,  which  ari-ested  the  hiumorrhage.  Three  days  after,  the  jiatient  hod  a  chiU,  a 
temi>crature  of  102-5'',  i^i*<l  paralysis  of  the  left  side,  and  motor  aphasia  set  in.  These 
gradually  disappeared  in  another  three  days,  and  the  giiuze  was  cautiously  removed,  the 
last  piece  without  any  bleeding,  ten  days  after  the  date  of  the  second  plugging.  The 
patient  made  an  excellent  recovery. 

Dr.  Shepherd  considered  tliat  tlie  j)arrtlysis  and  aphasia  were  due 
to  tlie  compression  elVocted  by  the  lar^e  quantity  of  firmly  packed 
iodoform  pauzo,  and  not  to  ligature  of  the  carotid,  for  these  signs 
came  on  only  after  the  second  i)Hcking  and  were  very  temporary'  in 
duration.  The  compression  would  have  be<'n  rendered  still  greater 
when  the  f^auze  became  s«)aked  with  blood.  Dr.  Shepherd  resorted  to 
ligature  of  the  common  carotid  instead  of  plugging  the  foramen,  because 
this  might  liave  separated  the  fracture  in  the  base  of  the  skull. 

As  in  all  operations  on  the  head  and  brain,  where  the  patient's 


and  direct  i)ressure  with  cyanide  gauze  saikcd  in  adrenalin  solution,  the  right  common 
carotid  was  tie<l.  This  was  successful  at  once.  As  the  patient  came  round  from  the 
anrosthetic  it  was  seen  tliat  the  hemiplegia  had  disappeared.  Save  for  rather  tardy  di9> 
appearance  of  the  paralysis  of  the  third  nerve  the  recovery  was  uneventful.  Two  months . 
later  the  patient  was  '*  absolutely  well.'*  Not  the  least  interesting  ixiint  in  this  cms  is 
the  fact  that,  or  far  as  the  rei)ort  goes,  the  clot,  which  must  have  been  a  large  onOi  WSS 
removed  to  a  very  limited  extent. 
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condition  is  a  grave  one,  infusion  of  saline  fluid   (p.  140)  should  be 
resorted  to  when  the  ai'tery  has  been  secured* 

How  far  the  surgeon  should  remain  satisfied  with  partial  removal 
of  the  clot,  or  proceed  to  remove  the  skull,  aud  then  the  blood,  more 
extensively,  mu8t  depend  on  the  surgeon's  surroundings,  the  amount 
of  skilled  help  which  he  can  command,  but  chiefly  on  the  state  of 
the  patient,  the  size  of  the  chit,  aud  whether  the  depression  in  the 
dura  mater  begins  quickly  to  pulsate  and  to  rise  up.  If  these  last 
points  are  in  doubt,  there  should  be  no  hesitation,  the  condition  of  the 
patient  admitting  of  it,  in  removing  more  bone  {p.  362),  and  any  clot 
which  seems  firm  and  dense,  till  all  cause  of  depression  in  tlie  membrane 
is  removed. 

Prognosis, — With  reference  to  this  point,  I  may  quote  the  following 
remarks  from  my  paper  in  the  Gup's  Hospital  Reports,  vol.  xliii. : 

'*  The  chief  points  on  which  this  depends  are,  wht-ther  the  middle 
meningeal  extravasation  is  |>robably  complicated  w^ith  such  iiijuries  as 
exteuKive  fractures  and  brain  injury,  and,  secondly,  upon  the  date  of 
trephining,  and  whether,  at  this  time,  the  brain  recovers  itself  quickly 
or  not.  With  regard  to  the  former,  or  the  existence  of  couipli cations, 
the  surgeon  will,  if  asked  to  state  the  probable  result,  base  his  opinion 
on  the  history  of  the  case^  the  severity  of  the  violence,  tf.ijf.,  height  of 
fall,  whether  any  interval  of  lucidity  has  been  present,  and,  if  so,  for 
how  long  arid  how  far  this  has  been  well  marked,  how  far  the  symptoms 
of  compression,  well-defined  hemiplegia,  the  falling  pulse,  the  stertorous 
breathing,  l^c,  are  present  or  replaced  by,  or  complicated  with,  those 
symptoms  which  are  believed  to  point  rather  to  laceration  or  contusion 
of  the  brain  and  its  membranes— viz*,  restlessness,  convulsive  move- 
ments or  twitchings,  pulse  quick  and  sharp,  and  other  evidence  of 
pyrexia,  which  show  that  intlamniation  of  the  brain  has  probably 
supei'vened  upon  the  injury  to  its  Rubstance.'' 

The  seventy  cases  on  which  the  above  paper  was  based  appeared  to 
fall  into  the  three  following  groups  : 

A.  The  Most  Hopeful  Cases  for  Trephmim}, — Violence  comparatively 
slight ;  laceration  of  middle  meningeal  arlery  or  its  hranches  ;  fracture 
of  skull,  if  present,  slight  and  localised  to  one  side  of  skull,  f.t\,  not 
implicatiug  the  base  ;  compression  present,  but  little  or  no  contusion 
or  lareratiim  of  brain.     Twenty-seven  cases. 

B.  Less  Hopeful  Cases, — Violence  greater ;  laceration  of  middle 
meningeal  or  its  branches  ;  fracture  implicating  middle  fossa  ;  some 
injury  to  brain,  but  this  im\y  triviaL     Twenty  cases, 

C  Cases  probaidi/  Hopeless  from  the  First, — Violence  very  great ; 
laceration  of  middle  meningt^al  or  its  branches;  fracture  of  skull 
extensive,  perhaps  implicating  several  bones  and  sutures  both  in  the 
vault  and   base  ;  injury  to  brain  very  severe*     Twenty- three  cases. 

Sub«dural  Hsemorrhage* — This  obscure  and  difficult  subject  has 
recently  liad  much  light  throw^n  upon  it  by  a  most  elaborate  and 
hel|>ful  paper  bv  W*  H.  Jt  'en,  M.S,  (Gui/'s  Hosp,  liep.,  vol.  lix.) 
The   diff*  ^-dural    htemoiThage,    intracranial 

suppur.  sy,  cerebral  Inemorrhage  and 

meni  iterly  way,    ¥u\\  albiwance  is 

^ten  be  prr'sent,  and  while 
pen  (i)  the  long  duration 
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of  lucid  or  latent  intervals,  as  in  the  ease  given  below ;  {2)  the  presence 

of  a  Btnilp  woiiimI*  a  bruise,  recent  or  remote  ;  (3)  the  existence  of 
Hutchinson's  pupil  (rifh'  mipra,  p,  262),  which  is,  however,  rarely 
present,  he  pointn  out  that  as  diiit(iio8is  will  be  always  tlifficult  and 
often  inipossilile,  the  ouly  treatment  in  these  ilays  of  ni<tilern  surgerj 
is  early  trei)liiuiug*  The  friends  of  the  patient  should  lie  warned  that 
while  this  step  is  the  only  safe  treatment  where  suh-dural  bieiuorrha^e 
is  present,  it  will  fail  when  severe  laceration  of  tht'  bruin  is  present  as 
well,  and  nhn  m  tbose  cases  where  it  has  been  impossible  to  exclude 
such  conditi«ms  as  idiopathic  epilepsy  or  nriemia-  The  following 
points  of  practical  importance  are  brought  out  by  Mr.  Bo  wen  in  liia 
pflper.  (a)  No  fracture  may  he  present  in  these  cases  of  suh-dural 
hfemorrbafre,  ( Jperatrtrs  who  may  be  inclined  on  exploring  a  case 
tci  close  the  wound  because  the  bones  are  found  uninjured,  should 
bear  the  above  in  mind»  (M  If  on  opening  the  <lura  at  n\ore  than  one 
[dace,  no  clot  is  found  and  the  brain  bulges  tbroufib,  pulsating,' 
the  following  possibilities  must  be  borne  in  mind,  (i)  The  diagnosis 
may  he  wrong  and  an  intra-cerebral  ahscesg  may  he  present.  If 
this  is  excluded,  and  if  the  passage  of  a  curved  direct^»r  into  the 
arachnoid  (-avity  for  the  purpose  of  expk*ring  neiglibouring  areas 
proves  negiitive,  the  i>pp<mite  side  of  the  skull  should  he  trephined 
and  a  careful  search  made  there*  (2)  As  in  the  case  of  miiidle  meningeal 
hflenmrrhage,  it  may  be  a  case  of  extravasation  from  contre'Coup^  or 
the  case  may  be  one  of  those  very  rare  ones  in  which  the  motor  fibres 
have  not  crossed*  (3)  Where  suh-dnral  ha^inorrbage  is  present, 
tenseness  and  non-pulsation  of  the  dura  mater  are  far  more  valuable 
than  the  colour  of  this  membrane.  **  If  colour  be  relied  upon,  two  con- 
ditions at  least  nuiy  lead  to  err(*r,  one  being  that  the  compressing 
agent  is  not  always  blood,  hut  may  be  blood  and  serum,  or  serum 
alone,  when  there  will  he  no  discolouration,  uotwitLstanding  the  presence 
of  pronoun  red  com])rcsHion  ;  the  other  thai  a  tliin  hiyer  of  blood  over 
the  surface  ot  the  brain,  associated  with  severe  ciuitusioii,  yet  incnpable 
of  compression,  may  cause  tlisc^douratitm,  and  this  may  also  appear 
to  be  present  when  merely  caused  l>y  the  vei-y  distended  veins  on 
the  surhice  of  the  brain  pressed  against  the  membrane/*  (4)  With 
regard  to  the  method  of  rejnoval  of  the  clot  there  is  nothing  to  he 
added  to  the  iiccount  given  at  p.  265,  (5)  Hieniorrhage  may  hediftkult 
to  stop  and  may  recur  dangerously.  In  such  cases  it  is  possible  that  a 
sinus  has  been  opened  by  a  fracture  running  info  the  base.  Cerebral 
nrteries  ami  veins  have  reijiiired  ligature.  (6)  As  to  the  abvisahility 
of  {irainage  no  rule  can  be  laid  down.  Only  when  it  is  certain  that  all 
clot  has  been  removed,  and  that  the  iield  of  operation  is  sterile,  should 
the  woniul  be  entirely  closed.  Kach  case  must  be  treated  according 
to  the  special  cundititms  found.  The  following  case  muler  the  care  of 
the  h*te  Mr.  IL  W.  Allinglunn  (CIul  Sot\  Trans.,  voL  xxii.  p,  220; 
Jirit,  Mf'tL  Jotnit.f  vid.  i.  1 889,  p.  887)  is  a  most  interesting  one,  the 
bleeding  having  cnme,  upparently,  from  a  laceration  of  t)ie  frontal  lobe. 
The  length  td'  the  **  latent  '*  interval  will  he  noted< 

A  mnn,  ageil  4(1,  wa«  admit teil  iato  the  Great  N<>itbem  HofipUnl,  December  7,  havii^ 
faUc?a  off  a  tram  car  when  half-tlruuk.  He  complaiiunl  of  pain  111  tlie  leff  slioiiMcr;  there 
was  no  cviik'nce  of  injury  to  the  hea<.i.  Tlie  next  fniir  *lavH  the  ]>aticiit  was  very  dm  way, 
ftud  irHtJible  wht-ii  dtslurtied.     There  was  no  paralysis,     Ik-ct'inbiT  l^i,  the  pntieiit  Wia 
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seized  with  convnlflfons.  Tlieae  began  in  the  moscles  of  the  left  side  of  the  face,  the  mouth 
being  drawn  up,  ami  the  eyelids  nioverl  in  cluuic  siiasm.  The  muscles  of  the  neck  were 
nexl  uilected,  and  Hubsoquently  the  It^ft  arm  uikI  leg  |)as.H>ed  into  a  state  of  cluuic  ftpaaiu. 
The  breathing  wa>i  ?iturtorons.  The  tongue  was  not  bitten.  Chloroform  having  bt'cu  given^ 
a  eiirveti  inci»ian  was  made  frum  the  right  external  angular  to  the  mastoid  [>roces9,  A 
large  tlap  having  been  tiirned  <lowu^  a  cnnvii  of  bone  wasi  removecl  over  the  right  fissure 
of  Rolando — r.i?,,  about  2§  incht^  behind  and  J  J  alxive  the  external  angle  of  the  orbit. 
The  |JHJsterior  branch  of  the  midtUe  meningeal  i-an  across  the  dura  mater  exposed.  This 
niembmne  did  not  pubate,  and  appeareti  to  show  a  bkck  mass  beneath  it ;  the  artery 
being  secured,  the  dura  mater  was  incised  and  u  large  black  clot  exptiswh  Al>oiit  3  ok.  of 
Ihih  Imving  been  removed,  partly  by  irrigation,  a  large  cavity  coukl  be  fult  as  far  as  the 
finger  could  reach  ;  the  bmin  appeared  to  be  much  kcerated  over  the  frontal  lobe.  The 
patient  ultinratelv  made  a  gorxi  recovery. 

TEEPHIHlirG   AHD    EXPLOBATIOM'    OF    CEREBRAL 
ABSCESS    DUE    TO    IITJURY. 

ladieations  for  Esplormg  ;  Symptoms  and  Diagnosis  of  Traumatic 
Cerebral  AbscesSi — Mmuv  of  these  are  given  nl  soiueif hat  fuller  lengtli 
in  reference  tu  tlmt  form  uf  cerebral  abscess  whicli,  as  one  of  the  results 
of  otitis  media,  istliscusseii  at  p.  305.  To  begin  with,  there  is  oi'teii  the 
history  of  an  injury.*  This  nnty  have  been  a  stab  with  a  knife  (p*  250), 
a  graze  of  the  head  with  brief  eoiietission,  a  fraetni*e,  esfjecially  a  com- 
pound one  assuciated  with  an  infected  hernia  cerebri,  a  blow  witli  a 
stone,  a  glancing'  bullet,  &c,  Dr«  Carson,  of  St.  Louis,  records  (New 
York  Med,  Jonrn,  Apr.  27,  1905),  a  case  in  which  an  abscess  of  the 
Ilolandic  area  followed  the  ordinarily  trivial  bite  of  a  wood  tick,  the 
infection  reaching  the  brain  through  some  of  the  emissary  veins.  Tlje 
abscess  had  been  upene<l  and  apparently  healed.  When  Dr.  Carson 
opened  the  abscess  two  months  after  the  injury,  necrosis  of  the  skidl 
was  present.  The  patient  recovered,  but  witli  total  blindness.  Again 
the  nasal  fossa:;  mtist  not  be  forgotten  as  shown  by  the  case  I  mention  at 
p.  311.  Dr.  Carson  also  mentions  the  case  of  a  child  where  the  infection, 
atarting  in  a  nasal  catarrh  the  resnU  of  an  injury,  extended  through 
the  cribriform  plate  to  the  brain  and  formed  an  abscess  which  resulted 
in  death.  Olten,  but  not  always,  follows  a  latent  period  devoid  of  brain 
symptoms,  which  nniy  last  from  a  few — c,/;.,  four — days  to  three  or 
four  weeks  or  much  longer.!     This  latent  period  is  succeeded  by  brain 


•  But  the  help  in  the  case  which  the  history  of  an  injurii*  gives  is  not  always  present, 
and  this  is  an  indication  fur  always  examining  for  any  wound  or  acar,  and  exploring  it, 
however  un important  it  may  seem  to  l>e,  in  these  cases.  Thus,  in  the  following  cawe 
(Halke,  Syttt.  (\f  Surg.,  vol  i,  p.  626),  the  necrosis  niij^ht  have  been  overkK>ked»  and  .the 
fit  and  rigiditjr  put  down  to  another  cause.  A  mitldlle'aged  woman,  having  fallen  down  in 
a  fit,  was  brought  to  the  Midtllesex  Hospital.  She  was  unconueious,  and  her  left  arm  and 
leg  were  rigidly  flexeti.  On  her  right  temple  was  a  amnll  festerinf^  wound,  lemling  to 
necroaetl  bone.  On  perforatin^if  this  with  a  trephine,  pus  was  forcibly  ejected  through 
a  shiughy  hole  in  the  dura  malur.  Thu  spastic  rigidity  of  the  left  arm  and  leg:  inimetliately 
disapfteart-d,  but  the  patient  soon  die<K  A  large  abscess-cavity  was  found  in  the  anterior 
lobe  of  the  right  cerebral  li em i sphere. 

T  As  in  M.  I>upuytren'»  and  Prof.  Nancr€dc*8  cases  at  p.  250  ;  so^  too,  in  a  case 
of  Mr,  Hulke*s,  alludeti  to  in  a  footnote,  p.  270.  the  patient,  an  errand*boy.  eoritinueii  to 
work  for  devcn  weiikB  after  Ihe  injury,  more  or  leas  henclache  being  pr^isunt  all  the  tiniL% 
i^tch  oiiug  on. 
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Byiiiptoins  increasing  in  sererity  and  ^oinj;  on  to  those  of  coropres- 
8ion — viz.,  hea<iacli(.'  felt  over  the  si«le  injured,  but  not  necessarily 
most  int<fiise  at  i\w  injured  spot;  nausea  or  vuniiting ;  some  pyrexia, 
althou^'h  the  temperature  usuallv  rises  sluwlv,  if  it  rises  above  normal 
at  all.* 

Other  symptoms  are  mental  dulness  (the  answers  long  delayed,  but 
intelligent  when  they  come;,  a  slow  pulse,  perhaps  rigors,  progressive 
enuiciation,  perhaps  accompanied  by  vomiting.  Whether  local  nerve 
symptoms — ^'.7.,disturliances  of  sensation  and  motion — are  present  must 
depend  on  the  position  «>f  tlie  al»scess.  If  the  injury  has  been  over  the 
motor  area  (Figs.  123  to  128)  nerve  symptoms  maybe  clearly  marked  ; 
but  if  over  the  anterior  part  of  the  frontal  or  temporo-sphenoidalf  lobes, 
they  may  he  entirely  ahst-nt.  Thus  hemiplegia^,  a  paralysis  limited — 
e.g.y  of  upper  liml),  and,  later  on,  gradually  increasing, — epileptic 
seizures,  spasms,  spastic  rigidity,  all  have  been  met  with,  but  must  by 
no  means  be  relied  upon  ;  and  even  when  paralysis  is  present  it  may 
escape  observation,  as  when  there  is  slight  paralysis  of  the  muscles  of 
the  lower  half  ofthe  leftside  of  the  face,  and  some  loss  of  power  in  the 
left  hand  and  arm,  but  only  temporary. JJ  Here,  as  in  otitis  media,  there 
is  but  one  rule,  and  that  is,   that  in  all  cases  where  an  abscess  of  the 


•  On  tlii>i  jind  uthcr  iMiiiit**  I  wimM  refer  my  hmiIlts  to  p.  302.  Prof.  Nancrede  (/or. 
gup  fa  ('if.,  p.  95)  writ«?s  thus  : — "  I  U'litvc  that  an  ft)»(rss  involviiijij  thr  cerebral  tissue 
alone  will  Iw  ajronnpaninl,  in  umst  cases,  by  a  Mibnornial  «»r,  at  least,  a  normal  teiii- 
iKjrature.  Wlicrc  a  hi|;h  trmpcratiirr  is  n-»tc<l,  cither  the  jms  CMllci-tion  is  a  localised 
Hiippunitivtf  ariu'.hnitis  limited  by  adhrsions.  or  tliere  is  a  mcnin<:itis  in  addition  to  the 
alwce.'ss."  l*r«»f.  Nancrretle  «iU(»te.s  briefly  a  case  rccordctl  by  Dr.  H.  L.  Brown  {Boxt,  Med. 
and  Sunj.  Joiirn.^  l>c<'.  2<j,  18S1,  p.  (no)  in  wiiich  the  tempeniture  wits  97*  for  eleven  days. 
More  rarely,  the  t em |»e ratine  shows  tliK'tuatinns,  as  in  a  cjuse  of  Dr.  Hurney  Yeo  (i/riY. 
Med,  Journ.^  ^^Th  ^'^*l-  "•  !»•  ^4)»  More  rarely  still,  the  temi)eraturc  continues  high 
throughout. 

t  With  ri'},'aril  to  the  larjfe  ci.llcetions  of  pus  often  foun<l  here.  Dr.  Yco  (/iv.  *My»ra 
r//.,  p.  885)  ipiotrs  as  fiilliiws  fr^m  nuj,'u«'nin  (Zi»'ms>en'8  (\jrlopftdin,  vol.  xii.)  : — '*The 
ditlieulty  of  diaj,Mio>is  is  incna-ied  by  the  circum>tanee  that  no  ))ands  of  fibres,  which 
are  direct  cnnductors  of  sensibility  or  motion,"  pass  throu^jh  this  lobe  ;  and,  therefore, 
an  abscr.Hs  hen*  "  may  attain  a  c<»nHiilerable  si/.e.  and  may  cause  j^eneral  symptoms  of 
compression,  befori'  any  distinct  sympton  of  local  disease  arouses  the  suspicion  of  a 
lo<MiIiscd  alfection  (»f  the  brain.'' 

\  Mr.  Iluike,  in  relatiiij,'  ihe  case  of  a  Ihjy  which  he  brou«;ht  Ijcfore  the  Medico- 
C-iiirui^'i<'aI  Society,  March  11,  1879,  lai<l  stn'ss  on  tlic  fact  that  hemiplegia  occurring 
some  time  aft«'r  an  injury  to  the  hea<l  was  signilicant  of  disease  in  tl>e  brain  itself  rather 
than  of  arai'hiiilis. 

§  The  value  of  areurately  noting;  symptoms  which,  thou^li  of  Imt  brief  duration,  may 
be  very  important  <;uiiles  in  treatment,  is  well  shown  by  a  cjise  of  Sir  W.  Maeewen's 
(/*«///cc/,  iSSi,  \oI.  ii.  p.  582).  A  b<iy,  {ij;nl  u.was  aiimitteil  into  the  Glasjjow  Royal 
Infirmary,  tw«»  weeks  after  a  fall  upon  his  hi-ad.  with  a  partially  heakH.1  wound  and  bare 
Uuie  over  tlie  lift  cNcbrow.  A  week  latir  he  had  a  rip)r,  considerc*!  to  indicate  the 
proUible  foiiiijition  «)f  pus.  Kivi'  davs  later,  or  twenty-six  days  after  the  injury,  the 
patient  had  w  convulsion  coniiiK-d  to  ihr  ii;:lit  siile  ;  when  this  had  passed  off,  he  was 
ilislinctly  aphasi«\  Thr  seal  of  tiie  al»sc«'ss  now  seeimtl  to  l>c  the  ihinl  left  frontal 
convolution,  and  tiepiiiiiiM)'.  was  pu)ptiMMl.  Tiie  frii-nds,  however,  refused  to  i)ermit  this, 
as  the  patient  had  rce«»vered  eonNrmusurss,  thou^'h  tiny  were  warned  that  the  improve- 
ment wouM  bi'  only  tiwuporuiy.  ThirtN  liours  later,  the  Convulsions  of  the  right  side 
recurred,  the  temprralure  los,-  ,|uukl\  fii»m  lOl'^to  lor\  and  the  patient  died  before  the 
o|HMatioii  eould  Ik*  pi'ilonned.     I  hr  situation  of  the  al»8cess  was  vmlied  after  death. 
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brain  maii  be  present,  explomtion  should  be  undertaken,  and  that  this 
step  shuuld  not  be  deferred* 

For,  the  sur^'eon,  who  is  watching  what  he  believes  to  be  a  cerebral 
abscess,  must  always  remember  that  after  a  period  of  latency,  which 
may  biHt  weeks  or  more,  acute  symptoms  may  set  in  suddenly  and 
quickly  close  in  death."* 

Operation  of  TrepMning  for  Traumatic  Cerebral  Abscess., — As  the 
ftttiility  of  cerebral  abscess^  if  left  to  itself,  is  so  higfi — 90  to  100  per 
cent. — trephhiiiig  is  abundantly  justified,  hut  it  must  he  conducted 
aseptically  for  fe^ir  of  setting  up  suppurative  meniii^fitis  and  brain 
softening.  The  chief  diflicnlty  is,  of  course,  hitting  oO'  the  seat  of  the 
abscess,  especially  in  cases  where  there  are  no  definite  nerve  symptoms 
to  guide,  and  where  the  histor}^  of  the  part  of  the  head  injured  is 
indehiute  also.  To  obviate  the  necessity  of  niultifde  trephining,  Dr. 
Fenger  and  Dr.  Lee,  of  ChicMgo,  have  recommended  (jTm/is.  Amrr.Stmj* 
Assoc.f  vol.  ii.  p.  78),  as  easier  and  safer,  exploratory  puncture  and 
aspiration.  This  must  be  done  methodically,  with  a  needle,  4  inches 
long,  set  in  a  large-sized  hy|>odennic  syringe.  The  needle  shonhi  not 
be  too  tine,  and  the  gauge  should  be  pow^erful  enough  to  make  sufficient 
suction,  as  a  tine  needle  is  readily  plugged  with  brain  substance,  Tliis 
may  be  easily  taken  for  pus.  The  needle,  sterilised,  is  pushed,  through 
a  trephine-hole,  straight  in,  in  a  definite  direction,  fur  J  inch  or  I  inch  ; 
the  piston  is  then  witlnlrawn  a  little,  and,  if  no  pus  follows,  the  needle 
is  pushcil  J  incli  further,  and  the  piston  again  withilniwn.  The  depth 
to  which  it  will  he  permissible  iinally  to  push  the  needle  will,  of  course, 
vary  with  the  position  of  the  trepliine-opening  and  the  direction  of  the 
punctui*e,  the  surgeon  being  guiiled  by  the  anatoni}^  of  the  brain.  The 
punctures  are  to  be  repeated  at  intervals  of  ^  iuch  or  i  inch,  the  utmost 
care  being  taken  to  push  tlie  needle  in  straight,  and  to  avoid  all  lateral 
movements.  Tlie  loss  of  resistance,  and  the  sensation  that  the  point 
moves  in  a  cavity,  ai'e  to  he  carefully  watched  for.  If  after  a  reason- 
able number  of  punctures,  no  pus  is  vvitlnlrawn,  the  operator  may  feel 
convinced  tliat  none  is  present.  An  abscess  in  the  brain  is  usually  as 
lai'ge  as  a  walnut,  often  mucli  larger.     More  details  are  given  at  p.  306. 

Puncturing  healthy  brain  tissue  with  a  tine,  perfectly  aseptic  needle 
can  do  but  little  mischief. 

The  needle  should  be  kept  as  a  guide  till  the  abscess-cavity  is 
definitely  opened  either  by  inserting  a  pair  of  Lister  s  sinus-forceps,  or 
a  sharp,  straight  bistoury.  The  abscess  must  be  thorougMy  drained 
and  made  to  close  from  the  bottom.  From  au  experience  of  three 
successful  cases,  I  have  not  found  it  so  easy  to  keep  a  drainage-tube 


•  The  fittdden  cessation  of  breathing  in  cerebral  cA^es  lias  been  alreaiij  Doticecl  at 
pp.  242,  2G3.  So,  too,  in  a  case  which  Mr.Gamgee  brought  before  the  Modieo-Ciiirurgical 
Societj,  June  14^  1S79,  A  boy,  who  Ixad  been  trephined  for  enepected  cerebral  abscess^ 
the  pus  not  being  foanrl,  suddenly  ceaj«cd  breathing  the  day  after  the  operation.  The 
patient,  though  apparently  deatl,  having  been  partly  revived  by  artilicia!  respiration,  the 
duni  mat<?i'  and  brain  were  incised — a  stop  which  hmi  not  been  taken  before,  as  the  former 
fitmcture  looked  healtbyr  and  did  not  bulge  into  the  trejdiinediole  ;  pus  welled  upland  the 
child  surviveil  for  a  week.  At  Oie  necropsy  an  abscess  2  inches  long,  aaci  atill  containing 
on  ounce  of  purulexit  fluid,  was  found  in  the  right  front  til  lobe  ;  the  abscess  had  burst 
-^^-rnally,  causing^  purulent  menin^iii^.  In  other  oases  the  sudden  onset  of  grave 
^  is  due  to  the  absL-e^s  luplming  into  tbu  lateral  ventricle  (p.  250). 
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securely  in  the  abscess-cavity  as  it  is  to  find  this  (p.  310).  The  abscess- 
cavity  may  be  washed  out  with  a  lotion  of  biniodide  of  mercur}*  (i  in 
2000),  or  one  of  bichloride  solution  ( I  in  4000);  all  the  fluid  injected 
should  be  withdrawn. 

The  following  cases  of  traumatic  cerebral  abscess,  in  addition  to  those 
given  at  p.  250,  and  in  the  footnotes  to  pp.  269,  270,  are  good  instances 
of  the  disease  and  also  of  its  successful  treatment : 

A  labourer,  a^ani  60,  was  ndmitt^^l  into  the  Middlesex  Hospital,  under  the  care  of  Mr. 
Hulke,  a  fortnight  after  UMiig  struck  a  glancing  blow  on  the  right  temple  by  a  falling 
ladder,  which  stunneil  him  for  a  few  minutes  and  caused  a  considerable  bmise.  He 
continue<l,  nevcrthclesH,  to  work  as  u»<iial  until  the  middle  of  the  third  day,  when  headache, 
which  he  ha* I  ha«i  from  the  time  of  the  accident,  Ijecame  very  severe — so  severe  that  hit 
wife  feared  that  he  would  go  out  of  his  mind.  On  admission  the  pulse  was  56,  and  the 
temperature  slightly  below  the  normal.  The  patient's  mind  was  unclouded.  About  one  week 
later,  in  the  night,  he  became  insensible,  and  in  the  moniing  the  right  upper  and  lower 
limbs  were  found  aljsolutcly  palsie<l  as  regards  motion,  and  nearly  so  as  regards  sensation. 
When  the  arm  or  thigh  was  sev(^rely  pinche<l,  he  gave  scarce  any  sign  of  consciousness  of 
it,  but  shrank  slightly  when  the  left  limbs  were  pinched  similarly.  Two  days  later,  spastic 
rigidity  of  the  left  arm  supervened.  A  small  disc  of  bone  cut  out  beneath  the  bruised 
bone  on  the  right  temple  appeare<l  uninjured.  The  dura  mater  bulged  up  so  tensely  that 
pulsation  could  neither  Ihi  seen  nor  felt  ;  it.s  exiH)se«l  surface  appeared  healthy.  A  needle 
connecteil  with  an  exhausting  syringe  wa<  pushol  through  it  to  a  depth  of  i^  inch.  A 
brownish  turbid  fluid  rr>se  up  into  the  receiver,  and  continued  to  flow  after  the  needle  was 
withdrawn.  The  minute  opening  was  enlargeil  with  a  scal}H.'l,  and  a  coa<(idcrable  quantity 
of  fluid  e9cai)e«l.  The  flaps,  which  had  been  reflected  I,  were  replaceii,  and  the  wound  was 
very  lightly  dressetl  with  a  little  boric  oharpie.  An  hour  later  he  ask(>d  for  food.  Nest 
morning  the  8i>a8tic  rigidity  of  the  left  arm  hsui  gone.  On  the  second  day  slight  return  of 
power  was  noticed  in  the  right  limbs,  and  befi»re  t he  end  of  a  week  their  palsy  had 
disappeared.  For  a  very  few  days  after  the  operation  the  charpie  was  wetted  and  dis- 
colouretl  by  the  flui<l  which  continued  to  ooze,  but  the  wound  soon  healed, and  two  months 
after  the  operation  the  patient  ap(>eaiXHl  quite  well.     (^Hulke,  Nyx/.  of  Surg.^  vol.  i.  p.  628.) 

It  is  interesting  to  note  in  the  following  case  that  the  hemiplegia 
which  followed  the  operation  was  only  transitory.  It  also  shows  that 
grave  symptoms  may  be  latent  for  as  long  us  five  months  if  a  skull 
wound  remains  unhealed. 

A  chihl,  aged  4J,  ha«l  sustainetl  a  severe  conii>ound  fracture  of  the  right  frontal  bone. 
The  removal  of  some  necrosetl  |x>rtions  of  l)one  led  subseijuently  to  a  slight  hernia  cerebri. 
The  sinus  pei-sisted,  but  the  child  seemetl  well  in  other  respects,  until  about  five  months 
after  the  accident,  when  left-si<led  convulsions  (chiefly  of  the  muscles  of  the  face  and  arm) 
came  on,  and  an  alarming  condition  rapidly  develope<I.  The  sinus  was  oi>ened  up  and  a 
director  passe<l  ft>r  a  distance  of  i  inch  into  the  right  fmntal  lobe  downwards  and  back- 
wards. A  free  flow  of  fetid  pus  occurrctl,  and  after  the  cavity  had  been  washed  out 
with  carbolic  solution  (i  in  40),  a  drainage-tube  was  insert e<l.  The  latter  was  removed  at 
the  end  of  a  fortnight.  Left  hemiplegia  foUowetl  tlie  operation,  but  it  passed  off  some 
twenty-four  hours  subseciueutly.     Recovery  was  rapid  and  complete. 

TREPHINING   FOR   EPILEPSY    AND    OTHER   LATER 
RESULTS    OP    A    CRANIAL   INJURY. 

This  is  one  of  the  advances  in  cranial  surgery,  the  results  of  which 
have  not  come  up  to  the  expectations  formed  of  it.  Tlie  operation — 
one  of  the  most  ancient  in  the  history  of  surgery — after  being  almost 
abandoned  for  centuries,  has  been  again  taken  up  in  the  last  seventeen 
years,  with  all  the  advantages  of  modern  surgery,  especially  in  those 
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cases  where,  after  an  injury,  epileptiform  convulsions  beginning  in  the 
leg,  arm,  or  face  are  due  to  lesions  of  the  corresponding  parts  of  the 
motor  area*  Tliis  form  of  convulsion  forms  a  large  part  of  the  epilepsy 
wliieh  bears  Dr.  Hughlings  Jackson's  name*  I  fear  that  any  candid 
ioqiiirer,  weighing,  fairly,  unsuccessful  as  well  as  successful  cases,  and 
attaching  due  importance  to  the  facta  tliat  many  of  the  former  have  not 
been  published,  and  that  most  of  the  latter  have  been  published  pre- 
maturely as  to  final  resiilt^ — Le.^  before  they  have  been  submitted  to  the 
time- test— will  come  to  the  conclusion  that  the  result  of  trephining  for 
traumatic  epilepsy  is  a  disappointing  one. 

It  will  be  woilh  while  to  go  a  little  into  detail  with  regard  to  the 
grounds  which  liave  led  me  to  the  following  conclusions  : 

Beaiilts  of  Operation.— [^ater  collections  of  cases,  and  (what  is  of 
paramount  impoitance)  keeping  cases  more  carefully  under  after- 
observation,  have  shown  that  the  operation  for  traumatic  epilepsy  has  not 
come  up  to  the  expectations  formed  of  it.  Thus  Prof*  Agnew  {Trans, 
Amer.  Siirfj,  Assoc,  1891,  vol,  ix,  p.  15)  gives  results  in  57  cases  o|>erated 
upon  at  Piiiiadelphia.  Of  these  57  cases,  4  died  (a  mortality  of  8^77), 
4  were  cured,  4  were  operated  upon  too  recently  to  venture  an  opinion, 
4  passed  out  of  observation,  32  experienced  temporary  benefit,  and  9 
obtained  no  relief*  Of  the  4  repoi-ted  as  cured.  Prof-  Agnew  is  careful 
to  point  out  that  2  liad  not  been  under  observation  longer  than  ten 
niontlis,  a  period  quite  inadequate  to  allow  us  to  speak  with  any  confi- 
dence as  to  the  final  result.  It  is  shown  by  cases  quoted  below  one  of 
Nancrede's  (p.  275),  and  Benda*s  case  (footnote,  p.  276),  over  3  years  and 
6years  had  passed,  respectively,  before  the  relapsesof  epilepsy  took  place. 

From  the  above  statistics  Prof,  Agnew  was  of  opinion  tluit  surgery 
would  du  but  little  for  traumatic  and  Jackson ian  epilepsy.  He  held 
that  the  treatment  must  be  mainly  preventive.  **  It  is  not  saying  too 
much  to  assume  that  surgery  is  responsible  for  the  great  majority  of 
traumatic  epileptics,  and  tbougli  this  statement  does  not  by  any  means 
criminate  the  surgeon  of  an  early  day  .  .  .  the  doctrine  that  depressed 
fractures  of  the  skull  without  symptoms  required  no  operative  interference 
I  hold  to  be  responsible  for  many,  very  many,  of  the  unfortunate  set|uelcB 
of  head  injuries.  However  small  may  be  the  depression  which  follows 
a  fracture  of  the  cranium,  save  in  one  or  two  localities,  it  will  encroach 
enough  upon  the  dural  nerves  to  cause  more  or  less  irritation ;  though 
insignificant  at  first  and  not  at  all  recognisable  to  the  consciousDess  of 
the  patient,  yet  eventually  that  irritation  will  be  propagated  to  the 
meninges,  and  later  on  to  the  cortex  and  brain  ganglia,  until  finally  the 
puroxysmal  explosion  occurs;  and  then,  even  when  the  initial  lesion  is 
removed,  the  slowly  established  habit,  created  by  years  of  excitation, 
will  remain  as  an  ineradicable  legacy*  No  amount  of  foresigiit  can 
determine  what  happens  to  the  inside  of  the  skull,  after  an  injury,  by 
an  inspection  of  its  exterior  surface.  Whenever,  therefore,  the  pro- 
fession can  accept  the  doctrine  that  all  depressed  fractures  of  tba 
cranium,  however  slight  the  depression,  and  entirely  independent  of  pres- 
sure symptoms,  are  proper  subjects  for  trephining,  then  will  traumatic 
epilepsy  largely  disappear  from  the  list  of  surgical  diseases.''* 


•  Reference  to  the  warning  giten  »t  p.  246^  that  an   injury  to  the  hewl  may  cause  a 
contusion  of  ih©  brain  aa«l  Buljatquent  ackrotic  degeneration,  and  tbus  epilepsy,  without 
B.^VOL.  I.  iS 
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Dn  E.  G.  Mason,  of  New  York,  tubulates  {Med,  New§t  vol.  i.  1896, 
p.  313)  70  cases  in  a  paper  wbich  is  especially  valuable  because  he 
refuses  to  accept  aiiv  cases  as  '*  cnre9  **  unless  the  patients  have  been 
under  observation  fur  tliree  years,  and  have  had  no  return  of  fit*. 
Starting  with  this  most  sound  and  wise  proviso,  he  finds  3  cases  only 
(oi  8*6  per  cent.)  can  be  accepted  as  cures  ;  6  (or  8'6  per  cent)  showed 
improvement  of  mt»re  tlian  a  year*8  duration  ;  in  14  (20  per  cent.)  there 
was  no  iniprovenjent ;  in  3  cases  deaths  due  to  the  operation,  followed 
(vide  infra,  8ttin).  In  38  cases  (54*4  per  cent.)  tlie  period  of  obserra- 
tion  whirh  liad  elupsed  since  the  operrttion  was  not  sufficient  to  jiistif3r 
ft  decided  opinirm  being  given,  "though  extravagant  claims  were  niade 
in  not  a  few  cases.** 

Another  American  authcmty,  Dr.  Sachs,  Consulting  Neurolofnat  ta 
Mount  Sinai  Hospital,  New  York,  workinji  with  Dr.  Gerster,  Surgeon 
iu  the  HoHpital,  after  a  wide  experience,  came  to  the  same  opinion  some 
years  ago,  and,  it  is  noteworthy,  after  furtlier  opjioitunities,  abides  by  it. 
Publisiiin^,  fourteen  years  ago  {Ami'r.Journ,  MnL  *SVi.,  Nov.  1892),  the 
results  of  9  cases,  these  authorities  stated  that  the  **  prospects  are 
rather  gloomy,"  and  that  *'  the  auccessful  cases  will  probably  he  those 
in  which  there  was  gome  tangible  organic  lesion  which  has  been 
removed  at  a  very  early  period,  or  tliose  cases  in  which,  after  injury  to 
the  skull,  trephining  has  been  done  before  tlie  effect  of  the  depression 
of  the  skull  baa  resulted  in  the  development  of  epilepsy.*'  Writing 
again  in  the  same  journal^  tour  years  later  (Oct,  1896),  to  record 
9  other  cases,  Dr.  Sachs  and  Dr.  Gerster  say  that  *'  the  experience  of 
later  years  has  taught  us  that  this  statement  was  a  just  one^  and  that 
the  views  then  expressed  still  hold  good  ;  but  we  have  gradually  been 
convinced  that  if  the  cases  for  operation  are  selected  more  carefully, 
and  if  the  surgical  ifchniqfie  m  perfected,  the  prognosis  need  not  be 
stated  quite  so  gravely,  and  that  it  is  possible  not  only  to  relieve  manVi 
but  to  cure  some  of  the  cases  of  epilepsy.'*  A  little  later,  as  a  result 
of  most  carefully  prepared  tables,  in  wliich  the  19  eases  are  recorded, 
we  are  told  :  *'  If  we  were  to  attempt  to  give  a  purely  statistical  state- 
ment we  might  say  that  of  the  19  vaai's  here  7*eportedf  3  were  curexl^ 
2  grmthj  improved^  3  somewhat  improved ;  while  in  11  cases  there  wag 
absolutely  no  ifrtprovetuent*  These  last  11  cases  are  equally  valuable, 
however,  in  showing  that  partial  epilepsies  which  have  existed  for  a 
long  number  of  years  cannot  be  cured  or  improved  by  any  operative 
procedure*"' 

In  52  American  cases  collected  hy  I>x\  Starr  {loc,  supra  citt  p.  28), 
13  being  utider  bis  own  observation,  13  were  cured,  11  improved,  15  not 
improved,  and  13  died.  Here  also,  in  several  instances,  tlie  time  that 
had  elapsed  between  the  operation  and  the  date  at  which  the  case  is 
reported  is  quite  inadequate. 

StaiT  (p,  112)  says  as  to  the  result  in  these  cases;  "It  is  evident 
that  in  the  majority  there  has  been  a  faihire  to  permanently  cure 
epilepsy  by  operative  interference.  When  we  raise  the  question  why 
the  operation  has  failed,  the  obvious  reply  is,  that  the  original  condition 
which  gave  rise  to  the  fits  has  not  been  removed.     This  is  evident 
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any  fracture  or  depressjon  of  the  bone,  liowever  slight,  will  show  that  the  Above  san^ino 
statement  mufit  be  nccept^^d  with  aome  re^rvntlon. 
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from  a  fitu^y  of  tlie  pathological  clmnges  already  eoumeratefl.  It  i8> 
of  course,  quite  possible  to  elevate  depressed  bone,  to  remove  a  cyst, 
or  to  take  away  any  inaBS  of  connective  tissue  or  tumour  which  com- 
presses the  brain.  But,  on  the  other  hand,  it  is  useless  to  break  up 
adhesions  between  the  dura  and  pia  or  between  pia  and  brain,  because 
they  will  inevitably  re-form  after  the  operation.  ,  ,  ,  Fine  trabeculro 
of  connective  tissue  entering  the  cortex  from  the  pia,  and  forming  a 
dense  scar  tissue  in  and  about  the  motor  cells,  give  rise  to  an  irntation 
which  can  only  be  removed  by  the  excision  of  the  mass*  But  excision 
of  such  a  mass  together  with  the  brain,  or  excision  of  a  softened  mass 
of  brain,  is  inevitably  followed  by  a  formation  of  a  connective  tissue 
cicatrix  which*  in  turn,  will  act  as  an  imtant.  .  .  *  I  think  the  fact 
that  the  underlying  organic  brain  disease  producing  the  epilepsy 
cannot  always  be  eradicated  by  an  operation  fully  explains  the  fail n res 
whicli  have  been  recorded  by  so  many  observers,  ...  But  when  it 
is  taken  into  consideration  that  in  no  case  is  it  possible  without  an 
operation  to  determine  the  exact  pathological  condition  present,  and 
that  a  certain  proportion  of  the  pathological  conditions  are  removable, 
it  is  evident  that  an  operation,  if  not  attended  with  danger,  may  be 
reasonably  undertaken/* 

On  account  of  the  importance  of  the  subject  I  give  the  most  matured 
opinion  of  another  American  authority  on  the  Surgery  of  the  Head, 
Prof,  Nancrede,  of  Michigan.  Tiie  cases  are  three,  and  well  rejjorted 
(Anuah  of  Surgerif^  i8g6,  vol,  ii,  p.  I22)*  In  all  three  a  cortical 
centre  was  excised,  in  all  three  the  fits  recun^ed,  though  in  one  case 
two  and  a  half  years,  and  in  another  somewhat  over  three  yearsj  liad 
elapsed  since  the  operation  :  **  The  brief  hi  stones  related,  the  remarks 
made,  and  the  conclusions  now  to  be  given  have  seemed  to  me  only 
woithy  of  attention  because  they  are  the  results  of  the  rather  unfavour- 
able experience  of  a  former  enthusiast  for  the  removal  of  cortical 
centres  in  epilepsy,  and  give  what  is  unusual,  the  closing  results, 
though  somewhat  unsatisiactory,  of  cases  reported  by  the  operator 
hiiuself.  It  is  conmion  enough  to  read  of  cures  (?)  a  few  weeks  or 
motjths  after  operation^  but  rarely  are  the  relapses  recorded  vears 
later." 

The  following  are  the  chief  conclusions  to  which  Prof.  Nancrede 
has  *'  somewhat  reluctantly  been  forced  '* : 

*'  (i)  Removal  of  the  discharging  lesion  in  cortical  and  Jacksonian 
epilepsy  can  only  be  regarded  as  palliative ;  the  operation  scar,  in  all 
instances  thus  far  accessible  to  me,  in  time  becoming  a  new  source  of 
irritation.  {2)  The  earlier  the  operation  is  done  after  the  disease 
becomes  fully  established,  the  longer  will  the  immunity  last;  and  it  is 
possible  that,  if  trephining  is  done  very  early,  the  operation  may  in  a 
few  instances  prove  curative,  especially  if  any  reliable  metliod  can  be 
devised  to  lessen  the  extent  of  the  inevitable  adhesions  between  the 
brain  and  the  memhruncs.*  (3)  Eenioval  of  tlie  discharging  lesion  is 
imperatively  demanded  as  a  life  saving  measure  in  tliose  rare  cases 
where  the  intervals  between  the  fits  are  so  short  that  the  paroxysms  are 
practically  continuous,  (4)  In  all  cases,  especially  tliose  characterised 
by  frequent  paroxysn  to  permit  the  earl)^  resumption 
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of  work.     Operation   removes  only  one  of  the  factors  productive  of 

epilepsy,  but  tlie  ready  response  to  stimuli  still  remains,  and  can  only 
disappear,  if  ever,  after  a  prolonged  periori ;  therefore  careful  avoidance 
of  everything  which  can,  either  through  tlie  mind  or  bodj,  ercite  sudden 
and  severe  cerebral  congestion  must  be  avoided  for  the  longest  possible 
period — for  the  remainder  of  life,  if  possible,"* 

But  while  it  is  authoritatively  proved  that  the  value  of  trephining 
for  traumatic  epilepsy  has  heeii  greatly  exaggerated^  owing  to  many 
operations  having  been  ill-advised,  and  also,  what  is  less  excusable,  to 
premature  reporting  of  "  successes,**  it  by  no  means  follows  that  this 
operation  is  to  be  abandoned.  It  is  to  be  employed  on  more  careful 
and  more  siientific  lines.  We  should  be  more  careful  in  promising 
success  save  in  cases  of  recent  date,  where  there  has  not  been  time  for 
the  changes  to  occur  which,  as  we  have  seen,  must  render  recurrence  of 
the  convulsions  after  a  time  a  matter  almost  of  certainty.  In  other 
cases  it  will  be  only  honest  not  to  hold  out  much  hope  of  cure,  but  to 
explain  to  the  patient  and  his  friends  that  the  operation  more  or 
less  must  be  uncertain  ;  that  its  dangers  are  slight  in  experienced 
hands  ;  that  while  cure  in  the  truthful  sense  of  the  word  is  unlikely, 
some  relief  will  almost  certainly  he  granted  in  the  number  and  severity 
of  the  fits  ;  that  as  to  any  headache,  &c.,  from  wliich  the  patient  suffers, 
it  is  ii Impossible  to  state  what  the  amount  of  relief  will  be  till  the  parts 
have  been  explored;  and,  having  said  this,  we  shall  be  wise  if  we 
leave  the  decision  in  the  hands  of  the  patient  or  his  friends. 

For,  as  we  know  uothiug  of  the  actual  causation  of  epilepsy  in  these 
cases,  so  we  must  rest  uncertain  as  to  the  relief  which  a  trephine- 
opening  on  wide  lines  may  give.  If  headache  or  optic  neuritis  are 
present,  these  will  be  rt'lieved.  As  to  convulsions,  we  may  hope  that,  in 
cases  which  are  not  of  too  long  standing,  the  relief  to  tension  may  help 
towards  recovery  tlie  impaired  vitality  of  cells  so  delicately  constituted 
as  those  of  the  brain.  In  other  cases  the  opening  may  allow  of 
the  intracranial  circulation  undergoing  fluctuations,  to  which  it  is 
inevitably  exposed,  without  the  unstable  cortical  centres  becoming 
congested  and  irritated  and  prone  to  explosions,  as  would  otherwise  be 
the  case. 

J.  Chalmers  Da  Costa  (Medicine,  February,  1904)  writes  that  he  is  in 
entire  agreement  with  the  last  two  paragi^aphs  which  I  wrote  in  1903. 
His  conclusions  are  as  follows:  **  Operations  for  epilepsy  are  distinctly 
disappointing  and  rarely  curative ;  and  are  indicated  in  only  a  small 
proportion  of  cases.  They  frequently  produce  temporary  benefit. 
They  may  save  life,  but  they  are  not  entirely  free  from  danger,  and 
occasionally  leave  the  patient  worse  than   before. t     The  mortality, 

*  The  vicwB  of  the  American  authorities  on  the  results  of  surgical  treatment  of 
epilepsy  have  been  quite  bcvrue  ont  by  the  experieiire  of  Continental  surgeons — vii,, 
Bergnmun  {BetL  kUn.  Wi^ck.^  April  22,  1895),  Kuleoburg  (iftlrf.,  April  15,  1895),  Solly 
{Ch&riie  Annal.  Jahrgang^  xx.).  For  a  tnore  recent.  expreBsion  of  German  opinion  the 
Proeeei lings  of  the  Geminn  Surgical  Conjp'esfi  of  1903,  may  be  consulted  {AnnaU  ef 
Surgery ^  Dec.  1903}.  The  opinion  of  von  Bergmaim  {!ih\  »uprn  cUJ)  as  to  the  permanent 
Talue  of  the  openitiou  is  abo  unfavourable.  He  Btates  that  the  cj*ae  of  Benda  which  wii 
umed  to  be  cured  after  8iz  years^  has  recently  again  become  epileptic^ 
f  JC.if.  when  cortical  centres  have  been  oxtensirely  removed.  On  this  subject  the 
reader  is  referred  to  pp.  283,  375, 
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though  small,  is  not  inconsiderable.     The  actaal  number  of  complete 
recoveries  is  probably  under  5  per  cent*' 

Condition  of  the  parts  which  may  he  met  with  during 
the  operationj  and  which  may  have  originally  caused  the 
epilepsy, 

(i)  The  Soalp, —Shaving  often  reveals  scars  known  or  undiscoveredp 
When  operation  was  again  resorted  to  in  this  disease,  some  years  ago, 
it  was  hoped  that  tenderness  of  such  scars  would  be  a  valuable  guide 
and  characteristic  of  cases  to  be  benefited  by  operation.  Thns,  Mr. 
Walsham  (St.  Bart,  Hasp.  Rep.f  1883,  vol.  xix.  p.  127)  found  that,  of 
82  cases,  the  scar  or  spot  was  sensitive,  tender,  or  painful  in  42. 
Pressure  in  some  caused  vertigo,  convulsions,  rigidity  or  spasmodic 
twitchings  of  certain  groups  of  nmscles.*  Larger  collections  of  cases 
have  shown  that  these  instances  are  fewer  than  was  lioped,  the  share 
taken  in  epilepsy  by  tender  scalp  scars  being  a  small  one,t  An 
instance  of  these  rare  cases  may  be  found  quoted  by  Dr.  Agnew 
{Trans*  Amer,  Surg,  Assoc. t  vol.  ix.  pp*  16,  17),  in  which,  111  a  patient 
operated  on  by  Dr.  T.  S.  Miller  with  success,  a  branch  of  the  great 
occipital  nerve  was  found  caught  in  an  old  fracture.  In  8  out  of  the 
44  cases  collected  by  Mr.  Walsham  a  sinus  was  present  leading  down 
to  bare  bone. 

(2)  Til©  Periost©Tim,— -This  may  be  found  extremely  thickened,  and 
very  closely  adherent  to  the  bone.  Excess  of  vascularity  may  also  be 
met  with.     Osteophytic  deposits  have  not  been  observed. 

(3)  The  Skull.— Lesions  of  all  kinds  have  been  present.  Depres- 
sions, fractures,  fissures,  are  common.  From  tlie  inner  table  a  spicule 
or  exostosis  |  may  project  inwards.  With  regard  to  these  last  con- 
ditions, it  is  very  noteworthy  that  in  one  of  the  cases  collected  by 


•  It  13  especinUj  in  those  cases  in  which  prcssare  on  a  tender  icar  producea  convulsive 
movements  ou  the  same  side,  that  the  surgeon  raay  be  content  with  removing  the  scar* 

t  Dr.  T,  H,  Maaley,  of  New  York  (Jaurn.  Amer.  Med.  AiMW.^  vol  ii.  1895^  p.  10x7)1 
gives  the  following  warning  with  regard  to  these  scars:  ''In  many  who  come  to  na 
with  these  scars  on  their  scidps,  no  doubtj  if  we  instituted  a  searcliing  enquiry,  we 
should  find^  in  some  of  them  at  least,  that  they  were  producetl  by  a  faU  in  an  epilejitic 
selrure." 

J  The  term  exostoHia  is  sometimoa  applied  to  the  depressed  bone  ;  this,  when  circum- 
[  icribed  and  oateophjtic,  is  easily  dealt  w  ith.    An  alli<i<l  condition,  rarer,  and  one  mneh 
more  diiBcult  to  deal  with.    Is  deaciilied  by  Dr.  Echeverria  {Arch,  Oen.  de  Mid.^  1878, 
t.  ii.  p.  535),     A  conical,  irregulnr  projection  of  Wne,  measuring  2  X   2J  inches,  here 
compresa*.'<l  the  dura  mater  and   brain,  being  situated  very  close  to  the  superior  longi- 
tudinal sinus,  just  to  the  left  of  the  occipital  prolaberancc,     lu  trcphiniug,  the  crown 
tntere*!  into  this  exostosis,  th**  renioval  of  it  proving  most  laborious,  the  operalion  lasting 
rthree  and  £i  half  hoaia.    The  patient  recovered.     A  case  of  Kochler's,  of  nerlin  {DeyUvhe 
\M^.  W&ek.^  No.  46,  1889),  illastrates  a  less  locaLisse<l  condition,     A  sword-cut  had  injured 
[•the  bone,  without  deprcsaton.     Epileptic  fita  followed  in  six  weeks.     About  a  year  later 
I  trephirdng  was  success! ally  performeil.    The  dura  mater  was  a*lhercnt,  the  bone  much 
[tliickenetl  and  covered  with  thorn-like  processes  pressing  on,  but  not  perforating,  the 
[  dura.     Before  deciding  whether  any  diffuse  thickening  of  the  bone  is  really  morbid  the 
iTaryiug  thickness  of  the  ^Vnti  u,  different  pArts  must  be  remembered*    Good  iUustrntious 
I  of  a  blunt  spionlp  "nl  tabic  are  given  by  Dr.  VV'illiamMon  and  Mr  Jones 

^(^Brit,  M***f    ''"  *»  months  after  the  operation  the  fits  recurred, 

>red,  A  small  spicule  of  necrosed  bone  "  pro- 
'  last  report,  recovery  was  complete. 
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Mr.  Walsham,  though  nothing  was  detected  at  the  operation,  a  spicule 
was  found,  at  the  necropsy,  not  far  from  the  tre|>hine*hole|  this  point- 
ing to  the  advisability  of  sweeping  a  probe  carefully  and  with  aseptic 

precautions  so  as  to  explore  the  parts  at  some  distance  from  the 
circumference  of  the  opening.  Another  point  which  is  of  great 
importance  with  regard  to  the  indications  for  trephining  as  given  by 
the  state  uf  the  skull  is  this :  several  cases  have  been  recorded  «rhich 
prove  that  it  is  not  always  safe  in  trephining  for  epilepsy  to  rely  on 
the  position  of  a  fracture,  unless  that  fracture  coincides  very  closely 
with  the  spot  selectt^d  for  trephining  fioin  the  character  of  tlie  fit. 
Tims,  iu  two  cases  related  by  Dr.  Starr  (Itx*.  supra  cit,,  pp.  30,  32), 
depressed  fractures  existed,  epilejjtic  attacks  had  developed  sub* 
sequenlly  to  them,  hut  the  fit,  which,  in  both  patients,  began  in  the 
aruii  indicated  disease  in  the  middle  third  of  the  motor  area,  while  the 
position  of  the  fracture  was  upwards  of  two  inches  away  from  this 
spot.*  In  another  case,  where  the  surgical  indication  ur  position  of 
the  fracture  was  put  aside  iu  favour  of  the  medical  one,  or  the  evidence 
given  by  the  tits,  the  latter  proved  to  be  the  correct  one,  as  on  raising 
tike  button  of  bone  a  splinter  from  the  internal  table  was  found  pene* 
trating  the  dura  mater  and  brain,  though  at  the  spot  selected  there 
was  no  evidence  of  fracture. 

(4)  The  Membranes. — Before  opening  the  membranes  the  surgeon 
should  remember  that  it  is  at  this  stage  that  danger  begins.  Aseptic 
trepliiniiig  in  experienced  hands  entails  no  risk,  but  it  is  another 
matter  when  the  membranes  are  opened  and  the  brain  itself  is  inter- 
fered with.  The  risks  of  haemorrhage,  sudden  cessation  of  breathing, 
shock,  infection,  hernia  cerebri,  have  now  to  be  faced.  Both  the  dura 
and  pia  mater  may  be  found  mucli  thickened,  blended  with  each  other 
and  adherent  to  the  cortex.  In  some  cases  they  form  respectively  the 
outer  and  inner  wall  of  a  cyst» 

(5)  The  Brain. — When  pathological  changes  are  present  in  the  part 
explored,  the  cortex  may  be  found  compressed  or  indented,  stained, 
sclerosed  or  softened.  Cysts  in  the  cortex,  perhaps  the  result  of  old 
hemorrhage,  are  not  uncommon  lesions,!  and  are  amongst  the  most 

*  Such  cascfl  cmphafijse  t.b«  nce<l  of  a  weeping  ft  probe  ftround  the  margiiia  of  the 
trepliinc-hole,  80  aa  to  explore  the  Deighbouihood  tboraughly. 

f  The  following  are  mstances.  In  the  first  (Echeverria,  ha*  supra  cit,^  p.  535)  an  old 
hiBmorrhage  was  present  The  patient,  ugccl  22,  had,  ten  jears  before^  fractured  his  right 
parietal  bone.  Epileptic  iL»  began  mx  months  after  the  injury,  and  their  increasing 
frequency  was  aasociated  with  au  extreme  degree  of  idiocy,  the  patient  being,  on 
admiseioOi  a  mere  automaton  witbuul  intelligence  or  memory*  On  the  seat  of  fracture 
being  explored,  a  kind  of  pouch  was  found  embnicing  an  old  blood  clot.  When  this  was 
turned  out,  the  haemorrhage  was  so  fret  tw  to  require  the  actual  cautery.  The  intellectual 
faculties  wei'e  largely  rcistored  by  the  opemtioot  and  the  fits  were  also  much  reduced 
in  fre<iucncy.  The  death  of  thu  patient  took  place,  nearly  nine  months  later,  from 
meningitis,  apparently  due  to  (.-iiKijiure  to  the  sun.  An  autopsy  showed  that  the  ciot- 
containing  eiivity  was  in  connection  with  the  meninges,  and  apparently  continuous  with 
one  of  the  branches  of  thtj  mtrJdle  nicnitigeal  artery.  In  the  second,  a  cyst  was  also  the 
cause  of  thii  mischieL  Thus  {Ann,  of  S»nj.^  vol.  iii.  No,  6,  p.  522  ;  Amet\  Journ^  Med, 
ScL,  April,  iSS6)^  after  a  pistol-shot  wound  of  the  skuH,  abotit  j  inch  from  the  middle 
line,  and  if  ineh  from  the  hairy  sciilp,  aberration  followed,  culminating  in  marked 
insanity.  On  the  depression  in  the  fnreheftd  being  explored  by  a  crucial  incision,  bu 
opening  in  the  skull  was  diticovered,  cloied  by  Jibrous  nialeriai    In  the  expectailoa  ot 
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hopeful  for  treatment.  As  cysts  can  rarely  be  removed,  their  lining 
membrftne  sliould  be  carefully  curetted,  wijjed  over  witli  pure  carbolic 
acid,  liglitly  phi^ged  with  iodoform  gauze,  and  dniined,  otherwise  a 
fresli  secretion  of  Hiiid  and  a  recurrence  of  the  gymptonis  is  almost 
certain.*  Any  blood  clot  nmst  be  removed  by  curetting  or  carefidly 
cut  away.  If  old,  it  may  resemble  yellowish  scar  tissue.  If  the  dura 
has  been  opened  to  get  at  it,  the  edges  of  this  membrane  must  be 
drawn  together  with  sutures,  drainage  being  employed  if  needful. 

Before  cutting  through  tliickeoed  membranes,  especially  if  adherent 
.to  the  brain,  the  surgeon  should  remember  the  following  case,  which 
'occurred  in  the  experienced  hands  of  Dr.  Gerster  himself: 

The  pftfcieBt,  set.  17,  hmi  been  operated  on  twice  before.  The  epilepsy  continuing  and 
the  patient  being  anxious  for  n  third  operation,  an  attempt  was  made  to  lessen  the  teniion 
caused  bj  a  Pcar  at  the  site  of  the  firs^t  operation,  over  the  left  arm-eentre.  Gutting 
through  this  scar,  the  surgeon  found  an  enormously  thiekened  membrane  Ijetweeii  the 
dnm  and  the  scalp.  In  the  altempts  to  separate  adhesions  and  cut  through  thickened 
membrane,  excessive  hiemorrhiige  occurred,  which  it  was  impossible  to  check  for  some 
time.  The  patient  did  not  recover  from  the  shock  of  the  operation,  and  died  In  collapse 
tliree  days  later. 

Dr.  Hamilton,  of  Chicago  (Amer*  Jour,  Med.  Set.,  1894,  vol.  ii. 
p.  952),  when  exploring  behind  the  right  fissure  of  Rolando  in  a 
piitient  suffering  from  lieadaehe  and  blindness  of  the  riglit  eye  after  an 
injury,  made  use  of  the  following  manoeuvre : 

Finding  the  cranium  and  dura  healthy,  he  opened  the  latter  and  passed  in  a  loop  o! 
iilver  wii^  in  different  directions.  On  withdrawing  it  on  one  occasion  a  firm  coagulum, 
measuriQg  3  centimetres  in  length,  was  found  adherent  to  I  he  wire.  On  the  second  day 
after  the  operation,  cunvolsioDE  and  spasm  appeared  in  the  left  arm,  together  with  loss  of 
conBciotwneas,  The  wound  huviug  been  o|>ened  up,  clots  were  found  pressing  on  the  dura 
mater.  These  were  removed.  Vision  was  qnicklj  restored,  and  the  patient  remained 
quite  well  a  year  later. 

If  nothing  be  found  wlien  the  dura  is  opened,  the  surgeon  may, 
before  deciding  to  interfere  with  the  brain  itself,  explore  the  neiglibotir- 
hood  of  the  wound  witliin  the  dura  with  a  blunt-pointed  instrunient, 
e.(f.t  a  female  catheter,  or  a  curved,  tlrxible  ilireetor,  sterilised.  Bj 
this  means  a  idot  or  cyst,  whieh  wunld  otherwise  have  been  missed, 
may  be  detected,  and  dealt  with  by  enlnrgiug  the  opening. 

But  even  when  clots  and  cysts  may  seem  to  have  been  satisfactorily 
dealt  with,  and  the  fits  cease  at  once,  mischief  in  the  brain  may 
co-exist  (especially  if  the  case  be  one  of  long  standing)  and  lead  to 
their  recurrence  (ride  infra). 

The  majority  o(  lesions  v(  the  brain  will,  however,  be  found  to  be 
much   less   amenable    to  treatment.     How  varied  they  are  is  shown 


flndiiif  an  abscess  cavity,  the  needle  of  a  byixiderniic  syringe  was  thrust  in  here  in  several 
directioDa  until  the  hiirrel  wiw  found  to  be  filling  with  a  serous  fluid,  all  of  which  was 
witbdmwn,  to  the  extent  of  about  2  drachms.  On  emerging  from  the  anfesthetic,  the 
patient  was  found  to  have  fuUy  regained  hia  mental  efiuilibnnujj  in  which  condition  he 
remained  five  months  later,  the  wound  having  quickly  healed. 

•  Prof.  Kocher  (^La  tSim.  Med.^  April  12, 1899)  hjia  been  obliged  to  |*roloiig  the  drainage 
of  a  cerebral  cyst  for  three  years  in  order  to  ensure  the  disappearance  of  the  epileptiform 
criteo. 
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by   the    folluwing    list    eaumeratc*d    by  Dr.   Starr  (Brain    Surgery^ 

*'  Any  affection  of  tbe  meniBges,  whether  pacbymeningittB  or  lepto- 
meaiDgitis,  o{  traumatic  or  syphilitic  or  tubercular  origin ;  or  dew 
growths  upon  or  in  the  cortex  of  the  brain  ;  or  cysts  formed  as  tbe 
result  of  Binall  circumscribed  hfiBmorrha^es,  or  of  spots  of  softeniiig 
from  emboUsm  or  tlirombosis  of  a  cerebral  artery  ;  or  eircuitiscribed 
encephalitis  or  sclerotic  patches,  may  act  us  centres  of  irritation  in  the 
cortex  of  the  brain.  The  majority  of  tliese  forms  of  disease,  when 
exactly  h)calised  in  a  small  aren,  appear  to  bt-  traceable  to  traumatism, 
either  to  a  blow,  a  fall  on  the  head,  or  to  a  fracture  with  or  without 
depression/' 

But  it  is  not  only  the  variety  of  the  lesions  of  the  brain  which  ma3'| 
after  an  injury,  produce  Jacksonian  epilepsy,  that  is  worthy  of  careful 
note ;  it  is  their  nature  which,  it  appears  to  me,  makes  the  majority  of 
cases  recurrent  after  any  operation,  however  skilfully  performed.  At 
first  sight  hremorrhages  and  cysts  would  appear  capable  of  benig  dealt 
with  by  cargful  curetting,  drainage,  kc,  (vide  supra).  But  going  with 
these  coarser  lesions  there  is  almost  always  present  some  meningo- 
encephalitis, circumscribed  or  diffuse.  Coen  (Ziegler's  Beitr,  z.  Path, 
Anat,u.  PhysioL,  i88S,  Bd.  ii,  S.  toy),  van  Gieson  (New  York  Med, 
liecordf  April  24,  1893),  Starr  (ri<f<  ««j?ra)— the  latter  especially — have 
shown  the  frequency  of  the  ocourretice  of  adhesions  between  the  pia  and 
the  cortex,  of  a  chronic  degeueration  of  the  pyramidal  cells,  and  of  an 
increase  in  the  neuroglia.  The  bearing  of  this  on  excision  of  the  cortex 
will  be  alhuled  to  later  (p.  282) t 

Operation.* — To  begin  with,  a  painful  cicatrixt  may  be  freely 
excised-  This  may  be  done  with  some  hope  that  nothing  further  in 
the  way  of  operation  will  be  required  in  cases  where  the  scar  is  con- 
stantly painful,  tender,  or  hot ;  where  it  corresponds  to  the  course  of 
some  known  nerve  ;  and  in  any  case  where  the  original  wound  was 
lacerated,  or  contused,  and  slow  in  healing,  and  where  there  is  any 
chance  of  a  splinter  of  wood  or  metal  being  embedded  in  the  scar.  J 

If  it  be  necessary,  as  it  usually  is,  to  remove  a  crown  of  bone,  an 
appropriate  semilunar  flap  (p.  35S)  must  be  reflected,  with  the  aseptic 
and  other  precautions  already  given.  Hemorrhage  is  next  arrested, 
and  the  flap  retracted  by  Spencer  Wells's  forceps,  the  pericranium  being 
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*  Durittg  tJiia,  the  surgeon  miut  be  on  hie  guard  for  tbe  sudden  BU(>erTeiLtion  of 
epileptic  seizures  or  convulsive  movements  of  one  lirab — e,^.^  when  lie  is  preesLng  on  a 
scar,  or  raising  a  crown  of  bone  much  ihlcltened  and  adherent  to  the  dum  mater. 

t  Prof.  Briggs  {Tram,  Amer.  Surg,  Ata&c.^  toL  ii.  p,  116),  in  a  most  exceneut  puper,  in 
which  large  personal  eJt|>erience  throws  much  light  upon  the  subject,  speaks  of  having 
had  five  8ucb  coses.  Alter  thorough  removal  of  the  scar^  the  wound  was  left  to  heal  bj 
jTftnulation  \  in  all  tbe  attacks  were  arrested.  In  one  of  Dr.  Echeverria*fl  caaeti  (/w. 
mipra  eit.%  convulsions^  vertigui^  kc,^  were  cured  by  the  removal  of  a  imall  fibroma 
adherent  to  the  frontal  periosteum  and  snpra*orbital  nerve.  Dr.  Starr's  opinion  (l0e» 
iupra  cit,^  p.  68),  on  the  other  hand^  is  much  Jess  favourable  :  **From  my  experience  I 
consider  that  true  reflex  epilejjiay  from  scara  in  the  scalp  is  a  very  rare  occurrence.** 

t  Dr,  Johnson  (^Clin.  Sue*  IVanji.^  voL  vi.  p,  ^^}  records  a  case  where  trisroua,  f&ciftl 
neuralgia,  and  paralysis,  with  a  recm-rence  of  epilepsy  (the  patient^  aged  44^  had  been 
free  from  iitd  for  twelve  yeara)|  were  caused  by  a  sharp,  angulai'  piece  of  flint  embedded  in 
a  painful  cicatrix  of  the  cheek,  the  removal  of  whicli  wwb  followed  by  complete  recovery* 
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care  full}'  turned  off  the  bone,  aud  its  coudition  noted  as  to  thickening 
and  other  evidence  of  old  inflammation <  The  bone  being  thorouglily 
exposed,  the  surgeon  must  be  prepared  for  the  following  conditions — 
viz,,  the  line  of  an  old  fraetore,  necronis  (indicated  by  a  sin  us  with 
prominent  grauulatiuns),  hypertrophic  sclerosis  amounting,  in  some 
cases,  to  eburnatioii,  and,  on  the  under  surface,  depressed  frngments  of 
the  intennd  table,  spurs  or  nodules  of  hone.  Any  sequestrum  will,  of 
course,  be  removed.  For  dealing  with  the  bone  the  surgeon  will  select 
out  of  those  methods  described  at  p.  359  the  one  witli  wliich  be  is  most 
familiar.  In  trephining  the  surgeon  will  use  the  precautions  given  at 
p»  253,  remembering  that  here  he  is  eapecially  likely  to  be  dealii^g  with 
a  crown  of  hone  of  varying  density  at  different  jioints  of  its  circumfer- 
ence.* It  must  be  elevated  with  particular  caution,  as  a  spicule  may 
have  made  its  way  through  the  dura  mater  and  be  pressing  on  the 
brain,  t 

If  the  first  crown  show  nothing  abnormal,  a  probe  should  be  gently 
inserted  between  the  bone  and  dura  mater  and  carefully  swept  around, 
so  as  to  give  information  of  the  condition  of  the  inner  surface  of  the 
surrounding  hone.  If  the  crown  show  changes  which  are,  however, 
not  localised  to  it,  more  bone  must  be  taken  away,  preferably  by  the 
forceps  of  De  Vilbiss  (p.  363),  till  all  that  is  thickened  arui  capable  of 
exerting  pressure  on  the  brain  and  its  membranes  is  removed. 

If  no  change  can  be  fonnd  in  tlie  crown  removed,  or  in  the  surround- 
ing bone,  what  more  should  be  done  on  this  occasion?  If  there  be 
reason  to  suspect  the  presence  of  an  excess  of  cerebro- spinal  fluid  or 
of  an  abscess  in  the  brain,  because  the  symptom  a  of  this  condition 
(pp,  269,  301)  are  present,  or  because  the  dura  mater  bulges  up  with- 
out pulsation!  into  the  trepbine-hole,  the  treatment  should  be  ns  directed 
at  p.  306* 

Directions  as  to  dealing  with  any  cysts,  and  how  far  it  is  wise  to  go 
in  attacking  thickened  membranes,  have  been  given  at  p.  279.  These 
details  of  the  operation  would  not  be  complete  without  Hoxne  reference 
to  the  question  of  excising  portions  of  tbe  cortex  where  no  lesion 
BuMcient  to  account  for  the  epilepsy  has  been  found  more  super- 
fioiaUy.  Tiiis  is  not  to  be  lightly  undertaken.  1  have  already  (p.  275) 
pointed  out  that  Prof.  Nancrede,  of  Michigan,  has  with  great  candour 
recorded  three  cases  in  wliich  he  took  this  step;  in  all  the  fits  recurred, 
though  in  one  case  not  for  two  and  a  half  years,  while  in  another 
""  somewhat  over  three  years  "  had  elapsed •  And  this  candour  is  the 
Igreater  as  Prof.  Nancrede  allows  that  formerly  he  thuught  well  of  this 
procedure.     Dr.  Saclis  and  Dr.  Gerster  {lot\  Sirpra  ciL)  have  given  this 


•  Free  and  most  embarrasaing  hsemonhnge   may  be   met  with    in  sawiug  through 
altereil  diploe  traversed  by  large  sitius-Uke  veuous  channels,  requiriug  firm  pressore  during 
|izid  after  the  operation,  plugging  with  a  tiny  »terilLse*i  wooden  peg^  or  crushing  the  boue 
together  with  forceps  at  the  bleetling  point  (pp.  265,  362), 

t  In  one  case  Prof.  Briggs  (/*>£?*  Jtujjra  mt.,  p.  106),  on  elevating  the  bone,  found  that  a 
spicule  of  bone  hud  penotmled  the  superior  longitudinal  Binus.  The  haemorrhage  waa 
arrested  by  pressure,  ant  I  the  patient  made  a  good  recovery  from  the  operation. 

t  In  a  case  of  Dr.  Oliver's  (Laitcet^  1887,  voL  ii.  p.  1185)  the  dur? 
tenaely  through  the  wound.     An  incUioo  was  followed  by  a  few 
^  oontuining  shreds  of  iibrin.     For  a  dav  *■  ^rum  amoimti 

Icon  tin ued  to  esc»n>e. 
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metliod  a  full  trial,  huviog  employed  it  in  five  cases.    Their  ex perieDoa 

leudn  iUem  to  llie  conclusion  thai,  in  epilepsy  of  long  standings  the 
excision  of  cortical  tissue  does  no  good,  and  such  excision  is  hereafter 
to  be  restricted  to  epilepsies  of  short  duration.  And  again :  "  Sinea 
such  cortical  lesions  are  often  of  a  microscopical  character,  excisioD 
should  be  |»ractised  even  if  the  tissue  appears  t*)  be  perfectly  normal  at 
the  time  of  operation  ;  but  the  greatest  caution  should  be  exerci&ed 
to  make  sure  that  the  proper  area  is  removed/* 

Not  only  may  tljis  step  cause  severe  hemorrhage,  shock,  and  open 
the  dour  to  infection,  hut  it  is  impossible  to  see  bow  it  can  do  otherwise 
than  lead  to  fusing  of  the  scid|>  membranes  and  cortex  in  a  scar  which 
will  becnnie  increasingly  dense  with  time,  and  bring  about  'Vanchoring 
of  the  brain,'*  with  its  gi-ave  disadvnntages  (p.  375)  and  sclerosis  of  the 
cortex,  leading  inevitably  to  a  recurrence  of  the  trouble.  To  put  it 
briefly,  it  seems  to  me  certain  that  wheu  taking  ibis  step  the  surgeon 
is  ahnost  sure  to  replace  one  traumatic  epilepsy  by  another^  which, 
supervening  somewhat  later,  is  traumatic  also,  but  in  addition » unhappily, 
surgical  as  welh^ 

What  is  needed  is  to  prevent  the  adhesion  of  brain,  membranes,  and 
scalp,  and  at  present  none  of  tbe  methods  used  are  reliable.  Possibly 
transplanting  a  flap  of  scalp,  bone,  and  membrane  might  succeed,  but 
such  a  step  is  too  severe  to  be  undertaken  at  tlie  close  of  an  operation 
already  severe  and  prolonged,  and  if  deferred  for  some  days  its  object 
would  probably  be  defeated.  The  use  of  gold  and  other  pliable  metal 
plates  between  the  dura  and  the  skull  will  not  prevent  the  formation  of 
adhesions  between  the  dura  and  brain.  A  case  of  Dr.  Oerster's  proves 
this.  Having  removed  a  cerebral  cyst,  this  surgeon  placed  a  gold  plate 
between  the  dura  and  the  skulL  Two  years  and  nine  months  after  the 
first  operation  it  was  necessary  to  perform  a  second,  and,  while  the  gold 
plate  was  found  lying  exactly  as  it  liad  been  introduced,  the  best  result 
attained  was  **  that  the  surrounding  tissue  had  undergone  fewer  clumges 
tban  would  have  been  the  case  if  the  ordinary  scar  had  formed.** 
Other  materials  have  been  suggested  by  the  ingenuity  of  American 
surgeons*  Beach  has  used  gold-foil,  Abbe  rubber-tissue  j  but  these 
substances  have  been  proved  to  have  the  disadvantages  of  causing 
formation  of  adhesions  and  scar  tissue,  of  disintegrating,  and  of  causing 
suppuratiom  Dr,  L.  Freeman,  of  Denver  (Aiul  Simht  Oct  1898), 
having  tried  gold-foil  in  a  case  of  trephining  fVu*  cerebellar  tumour, 
and  fonud,  three  months  later,  that  **  considerrtble  new  connective  tissue 
had  formed,**  recommends  the  use  of  egg- membrane,  as  bein^  inex- 
pensive, readily  obtainable,  strong  in  spite  of  its  thinness,  and  durable, 
and  not,  in  tbe  full  sense  of  the  w^ord,  a  foreign  body.  The  above  claims 
are  based  upon  two  experiments  on  animals,! 

Another  objection  to  the  removal  of  motor  centres  (except,  of  course, 
in  cases  where  they  are  involved  by  a  growtli)  is  tbat  tliis  step  may 
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•  After  mere  incision  of  the  dnra  or  meninges,  the  cicatrix  left  will,  no  doubt,  be 
linear  ami  Hrimll,  and  the  inuer  surface  of  tbe  Bkull  Hin<x»th  Had  mlbL'^ionH  absent,  but  tbe 
condition  present  nfter  removal  nf  one  or  more  centres  wiU  ha  very  different* 

t  While  the  iurerval  that  Dn  Fre<?maij  allowed  to  ekpae  in  one  of  hta  two  CMOi  l« 
some  what  sbort^  his  method  is  bo  simple  and  easily  employed  that  it  deierTei  a  1 
trial. 
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merely  replace  one  inconvenience  by  another.  It  is  true  that  in  mimt 
cases  the  loss  of  power  has  been  teuiporary,  but  in  some  this  has  not 
been  tlie  case.  Certainly  not  every  patient  wouhl  r boose  to  luse  his 
epilepsy  at  the  cost  of  having  a  right  arm  or  leg  permanently 
paralyse  il 

Furthermore,  it  is  easy  to  untie rstand  that  in  inexperienced  hands 
]R'rmunent  (binuige  may  be  readily  intlicted  on  the  centres  grouped 
about  the  motor  area,  bringing  about  a  condition  by  which  one  foim  of 
distress  will  merely  be  exchanged  for  another* 

If  it  be  decided,  owing  tu  the  gravity  and  fref|ueocy  of  the  attacks, — 
especially  where  the  rondition  amounts  to  the  patient  being  practically 
in  what  is  a  status  epileptic  as— their  liuiitation  to  one  or  two  centres, 
the  absence  of  any  other  extra-cerehral  cause,  and  perhaps  also  the 
failure  of  a  previous  operation,  to  remove  one  of  the  motor  eentres,  this 
should  be  accurately  localised  by  electricity.  To  trust  to  measurements 
of  the  skull  is  not  enough •  Sufficient  of  tlie  motor  area  having  been 
exposed,  the  diua-aracbnoid  is  opened  and  all  hiemorrliage  arrested.  By 
means  of  two  aseptic  platinum  electrodes,  diiferent  parts  of  the  motor 
area  are  examined,  the  results  most  carefully  noted,  nnd  when  that  spot 
is  reached  which  causes  motion  in  that  particular  jjart  of  the  bi)dy  first 
affected  in  the  fit,  that  particular  spot,  and  that  only,  should  be  excised 
(Keen).  Its  limits  having  been  determined,  any  large  veins  which 
enter  the  field  of  the  operation  are  lirst  tied  with  fine  sterilised  catgut 
passed  under  tliem  hy  Sir  V.  Horsley's  needle- director.  The  area  of 
tlje  centre  is  then  niarked  out  by  a  sharp  knife  lield  vertically  to  the 
surface  and  penetrating  to  the  white  niatter.  The  centre  is  then  excised 
by  a  sharp  knife  or  scissors  going  to  the  same  depths  about  3  unn.,  or  a 
quarter  of  an  inch.  Haemorrhage  is  best  arrested  by  ligature  of  any 
bleeding  points  if  possihle,  hot  aseptic  lotions,  or  ciiinpression  with 
gauze  wrung  out  of  hot  lotion,  or  sterilised  adrenalin  chloride.  The 
cautery  should  never  be  resorted  to  if  it  can  possibly  he  avoidetl.  It 
introduces  sepsis  and  suppuration,  and  may  lead  to  a  hernia  cerebri 
and  blood-poisoning  (p.  339).  It  prevents  the  surgeon  bringing  together 
tVie  thips  of  diu'a  mater  over  the  excised  centre.  Drainage  will  usually 
be  required  on  account  of  the  oozing,  and  will  be  imperatively  needed 
if  the  cautery  Ints  been  employed* 

After  the  removal  of  the  centre,  to  make  sure  that  this  has  been 
effectual,  it  will  be  well  to  again  make  use  of  electricity  (Keen). 

Most  strict  antiseptic  precautions  sliould  be  made  use  of  before  and 
during  the  operation  ;  snflicient  dnnnage  should  he  provided,  and,  in 
bringing  the  wound  together,  the  drainage-tube  nnist  not  be  pressed 
upon  or  closed.  Great  care  most  be  taken  to  keep  the  wound  sterile 
later  on,  iuiection  leading  to  infective  softening  ami  hernia  of  the  hrain. 
Only  if  it  lu^s  been  needful  to  remove  much  hone  sbouhl  any  of  this  be 
prfserved   ami  replaced,  with  the  precautions  given   at  p.  234.'*     In 


*  ProL  Kocher,  of  Bern  {Im  Stu^t.  MttL^  April  12,  iSgg,  p.  121),  ia  of  o|>inion  that  not 
only  should  the  bone-flifeC  not  be  repluccd,  but  that  the  dura  mater  itseU  gbLmkl  be  witlely 
excised.  He  holds  that  one  of  the  chief  causee  of  epilepsy'  eoiiaista  in  an  exiiggeratiifti, 
IocslI  or  general,  of  the  intracruninl  pressure.  He  believea  that,  in  a  number  of  coaes  of 
ejccision  of  cerebral  centres,  except  in  those  where  the  excision  has  been  sufficientlj 
complete  to  bring  atxiut  a  detiuite  paralysis,  the  succe^a  sboukl  be  attributed  rather  to 


jS|  opkrations  on  the  head  and  neck. 

vnnvn  \k\\€^xv  ilurin^;  tho  operation  there  has  been  anj  eaeape  of 
orii'liio-Npinnl  tliiid.  tho  dressings  will  soon  need  to  be  repacked  or 

rliiiiif;i'«|. 

rmisos  of    Falluro  altar  Ttaphining  for  Tranmatlo  Spflapvy.— 

Ainmi^Nt  ihrNO  iiiv  : 

I.  \i«t  hitting  otV  (lio  ri^ht  spot. — A  bonj  spicnley  undetected  at  the 
•  •jiriiition,  liiiH  Imm'ii  t'ouiu),  at  the  necropsy,  not  far  from  the  trephine- 
liolr  \\\.  .*  -.s>.  To  uwvx  this  contingency,  or  to  find  a  clot,  it  has  been 
iiilnii'«l  i.«  H\\vc\\  i\  proho  or  wire-loop  (p.  279)  carefully  round  the 
\liiinM  itl   till'  tirphnit'-hoIi\ 

.•  A  ^nii ml  mill  liitTust^  thickening  of  the  bone  round  the  site  of 
liijiin    yii,li    p.  /Si,  iin<l  t'oi^tuote,  p.  277). 

(  Mi'inlniinrs  too  inucli  iliickoneil  and  too  adherent  to  the  cortex  to 
iiilintl  i»l   iliiMi  W\\\^  >iiM\  dctiiclied  (p.  ^79)- 

^  Ow  in^  {^^  \\\v  Imi^  conliuuAnoe  or  to  the  amount  of  the  irritation, 
i)i«>  Imiiiii  nun  lii>  pel ni.-iticiitiv  HiTtvted  (ricff  tiij>ra,  p.  273).  Thus  in 
hi  (hiiiii'-i  \\««i.In  iiliriiilx  tpioicd  ip.  J46),  there  are  cases  of  depressed 
hiiiiiitr  III  wlu.li  *' tlir  ioiiNtAiit  irritAtion  has  begotten  a  permanent 
iiiipii  .1  iiKti  iip.<ii  till'  Imiiui  iiutl  nervous  system  which  remains  after 
llii>  .«ll>  ii.liiii'  p.^int  ft  Itonc  has  l>oeu  removed.'*     The  grosser  and  more 

1 li.M  .(  ih.  1.  r.i.m.  ilir  iiioic  Nperdy  will  be  the  relief.     As  long  as  the 

IMi^  Mil  i(iHiitii->|i,>t|  in  ntiiiiltrr  ntul  severity,  the  prognosis  is  still  hopeful, 
rill  iii:i  HUM  li.'  \ir\  nIow  ill  (iissppearing.  The  supervention  of 
hi.-«iiiill\    i:i,   it|   i.»ui*.r,   \«'iv   j;i*jive. 

1  \Miili>  iniiiKi.l  lelnt  has  been  i^iven  in  some  cases  of  violent 
li  iiipi  I ,  ill  tiiMt.mi.  itiul  iiirliiiuliohu.  wliet  her  associated  or  not  with  local 
rpilijt.M  ,  ilii>  niniu*  mil'  lioKl.s  with  tlic  (ornicr  hs  with  the  latter,  »•«.,  if 
ilii  hiiri\iil  ImIwciii  iIii>  iii)iin  iiiul  trephining  has  been  along  one, the 

run:  Ift  \rM    IiKi'In    It*  Im*  liiipri  lr«'t. 

(I  Nif'liii  .•!  iiiiri  iinitiiii'iit,  botli  luciiicnl  and  surgical,  but  chiefly 
llii:  tiiiim  I  Ti.tl  Niinri«'ilc\  \>orils  [^lutim.  Enc.  5 ur^.,  vol.  v.  p.  102) 
iiic  \\iiilli\  III  ii  nii'iiilnnnt  r  :  **  The  opcnition.  indeed,  removes  the  most 
iinpHiiiini  I  aiiMi' oi  iln'rpilrpM,  but  oul\  one  cause.  The  disturbed 
ill riilai lull  111  lliK  iioMiniM  i-rniicN,  aiid  tlie  oxcessive  mobility  of  the 


lilt:  ii|ii  lihi^  III  ilir  iliii.i  iiiiidi.  wliirli  t'niiil<liAlu*«  :i  s^Mt  of  s^ifotv-valve  suMceptible  of 
ii>:iiliiiiiiH  I  III:  liiittii  iiiuiiil  inritMiiiv  III  oMu-i  t*:)}M's  ho  h:is  sKvii.  lifter  incision  of  the 
iliiiii  iiittiii,  iiiii  iiiil\  i-}iili-|ini.iiiii  M'tmicvt,  Imii  ii|v;\!«ui>  fitul  t^ri'sis.  ilisuipix^ar.  In  cases 
mIii-ii:  hiiiiiiiaiii-  i|iil(|iii>  liit.1  lii-t!ii  tlfiinittfl\  t-iiusi  \w  \\i\s  Uvii  able  to  proTe  that  the 

bilt:  lit  l|r|i|iiiiihf{  wan  llllr.!  tli  U\  n  mU|i|i1o  Uli'liibliilio.  or  sho\\i\l  A  K>S»  of  SUbstAHCe 
ru|ial'li:  nl  in  iiii^  an  ti  tiiilii,\  \iihi'  ;  \^liili<  ill  liu^v  oiim'>  in  wliioli  u  rivurnMice  of  the  fits 
tiiiiL  |iliii-ii  ilii'  iiii-itiUiaiii)  Wild  li'htntiiii;  aiiil  iniiuolulo  Kivlu-r  woiiUl  thort'fore  only  put 
luiiik  I  lie:  itiM-  wUvw.  a  \»'i>  ilciiiiiif  K'su»ii,  Mioh  as  an  i-Xxwio-ii*  or  jnvwth,  has  been 
iriiiii\ril  i  Ml  all  itihrin  lliit  bkiill  hlioiiM  U'  Irft  o|h'ii.  Aoivmliiii;  to  von  IVrgmann  (loc, 
tuimt  tit.,  |i.  {ii>  I'liif.  Koi'hoi-  huxiii)*  foiiiul  that  liirpM\v>tii*  s^'.irs  aihl  muoh  ccn4)ro- 
Hpiiial  tliiiil  ill  iiiii«  or  liiilli  lalnul  Vtiiiliii'U<H  niv  fr(S)iu'nTlv  fi>unil  in  oases  of  traamatic 
epili-|>M,  ••  iivoiiiiiii'iiilh  luiiiliar  puiii'ttiio  ami  puiiotuiv  of  tho  voniriclo<.  nlsi>  ilraiuage  of 
llin  \i'iiiiioli-H,  aiul  till'  iiitabliHliim'ut  of  larjfo  o|HMiinp«in  tho  skull  with  mova bio  coverings. 
Kov  lliJH  purpiw  h«^  roihuvH  tho  wizo  of  tho  Ume-tlap,  aftor  it  has  Uvn  tnriuNl  down,  to 
HUi'h  n  iloKifPtlmt,  after  Umii^  n'plaot»»l.  thoio  ivinains  n  iHTinaiuiit  doftvi  in  the  skull 
uUiut  uiiti  tiiiKt'r'H  broaillh  wiilo,  covoroil  only  by  tho  m»ft  |mrts.  llo  asoril>es  to  this 
upfi-atloii  the  function  of  a  iiafety.H|||^ aiul  claims  to  have  cuixil  more  oases  of  epilepsy 
by  thin  priHHsluro  than  by  any  1 
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nervous  Bystem,  can  only  disappear  with  time  ;  and  if  all  other  sources  of 
peripheral  irritation  are  not  most  carefully  gutirded  against,  the 
patient  may  be  slightly,  if  at  all>  benefited,  whereas  judicious  after- 
treatment  will  sometimes  relieYe  an  apparent  operative  failure/'  I 
would  hIso  refer  my  readers  to  the  words  of  this  authority  quoted  at 
p.  276.  The  words  ** judicious  after-treatment  "  should  especially  refer 
to  alcohol,  exposure  to  the  sun,  overheated  small  rooms,  &c. 

7,  Trepliining  for  fits  not  belonging  to  traumatic  epilepsy  in 
character. — There  is  no  doubt  that  the  glamour  of  a  new  operation 
and  **  the  chance  of  finding  something"  have  led  to  this  operation 
being  performed  in  unsuitable  cases,  which  have  not  been  published. 
It  cannot  be  too  strongly  laid  down  that  no  operation  is  justifiable  in 
other  epilepsies  save  the  Jack»onian,  of  which  so  many  are  traumatic 
in  origin.  That  is  to  say  that  in  ordinary  idiopathic  epilepsy  the  con- 
ditions justifying  operation  must  be  of  tlie  very  rarest.  They  would 
be  something  of  this  kind  :  Epilepsy  witli  intense  local  headache  ; 
Epilepsy  in  which,  after  the  general  convulsions,  paralysis  or  paresis  of 
any  group  of  muscles  follows.  Those  who  trephine  in  idiopathic 
epilepsy  because  it  is  impossible  always  to  exclude  traumatism  in  idio- 
pathic cases,  or  because  there  is  a  bare  possibility  that  a  hemorrhage, 
the  origin  of  irritation,  may  be  met  with  on  tlie  surface  of  the  brain, 
are  likely  to  meet  with  disappointment.  The  following  case  shows  that 
an  exact  diagnosis  as  to  the  nature  of  the  fits  is  not  always  easy.  It 
was  one  in  which  Mr,  Hulke  trepliined  for  '*  anomalous  *'  convulsive 
attacks  supervening  several  months  after  a  head  injury  (Med.  Times 
and  Gai,,  1881,  vol  ii,  p.  85}. 

The  operalion,  wliile  it  dJd  no  harm^  waa  uacless.  Brotnlclc  and  Jixlidu  of  potaasiijm 
hiiTinp  beeti  tried  hi  vain,  n  full  trial  of  valerianate  of  ssinc  wfis  made,  the  fits  subsidin;; 
under  this  treatment.  Thi&  fact^  the  way  iii  which  the  fits  came  on^  the  slight  degree  ol 
unconsciousness,  its  gradual  oueel,  and  the  fact  that  occasionally  the  first  conTulsion  had 
the  a8[>ectc>f  inirfxwive  rartvemeuts,  eupf Hurled  the  view  that  the  fitawere  not  eiHlopticbut 
hyfitertcal,  induced  by  the  shock  of  an  accident  in  a  perstm  of  uustable  nervous  sjTHtem- 
On  the  other  hand^  the  traumatic  origin,  the  headache,  the  darting  pain  on  touchiog  the 
part  injored,  were  aU  suggestive  of  some  chronic  irritative  process,  and  juHtified  the 
operation  of  trepbinmg.* 

8.  An  infected  condition  of  the  wound,  almost  invariahly  the  fault  of 
the  surgeon^  and  briuging  about  {a)  meuingitis,  (i)  heniia  cerebri, 
(r)  cerebral  abscess. 

9.  Sljoek. 

Finally,  in  casen  of  honest  doubt,  and  in  those  where  a  well- 
cousitlered  ope  rati  «in  has  failed,  the  interference  of  the  surgeon 
will  be  justified  by  the  fact  that  trftumatic  epilepsy  tcuds  to  grow  worse, 
and  is  little  itfFected  by  medical  treatment.  In  the  words  of  Eeheverria 
(he.  supra  rit.,  p.  277),  ouce  declared,  traumatic  epilepsy,  due  to  injury 
to  the  head,  leads  to  early  insanity  or  to  feebleness  of  intellect. 


•  It  18  noteworthy  that  the  bone  removed  and  the  dum  mater  being  normal  in  this 
case,  au  aspirator-needle  was  pushed  through  the  latter  to  the  depth  of  an  inch,  and  tlien 
tvithdrawQ,  aa  nothing  escaped  through  it.  For  a  few  minutes,  owing  to  the  high  intra- 
cranial pressure^  cerebro-spinal  fluid  spurt'Cd  in  a  slender  itreauj  for  the  distance  of  nearly 
R  foot|  and  continued  to  leak  away  for  seyeml  hours. 
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TREPHtNIKQ    FOR    MASTOID    ABSCESS    AND    GEHEBRAXi 
ARSCESS,    THE    RESULTS    OF    OTITIS    MEDIA 

(Figs-  108  to  121). 

Points  or  Practical  Importance  to  the  Scrgeoh  nf  th« 
Anatomy  of  the  Parts  Concerned.* 

I,  Tifmpanum. — (a)  Roof  ahvHys  tliin,  not  raore  than  a  line  and  a 
half  in  tliickness,  often  thinner.t  Through  this,  inflammation  in  otitis 
nioilia  readily  reaches  the  hrain.  causing  meningitis,  sub*daral  or 
cerebral  abscess,  (h)  Parts  of  the  hrain  and  cerebellum  which  are  in 
contact  with  the  middle  ear.  These  are  the  middle  and  back  part  of 
tlie  teniporo-sphenoida]  lobe,  and  tlie  outer  luid  front  part  of  the  lateral 
lobe  of  the  cerebelhnn*  With  re^^ard  to  this  latter  site  of  abscess,  Mr. 
Toynbee  held  that  the  greater  frequency  in  adults  of  thrombosis  of  the 
lateral  sinus  and,  with  this,  of  cerebelhir  abscess  was  due  to  thd 
deveb^prnent  of  the  mastoid  cells  backwards,  (c)  The  mucous  mem- 
brane  and  the  endosteum  lining  the  tyrapninnn  are  in  most  intimate 
contact;  hence,  in  otitis  mediu,  caries  and  necrosis  readily  occur, 
especinliy  if  the  blood-supply  to  the  tynipnnnui  fri*m  the  dura  nniter  is 
ctit  off.  (d)  The  skin  of  the  external  auditory  meatus  is  continuous 
witli  the  menibrana  tynipani,  *i!jd  thus  otitis  media  may  he  set  up  fi*om 
without,  an  well  as  by  mischief  reaching  the  tympanum  through  (t)  the 
Eustachiftn  tube,  which  enters  in  front,  and  makes  the  mucous  mem- 
hnnie  of  the  throat  contirjuous  with  that  of  tlje  tympHnum.  {/)  The 
outlets  of  the  mastoid  cells  and  of  the  tympanmn  are  inadequate  for 
drainage  in  otorrhcea,  as  many  of  the  nnistoid  cells  lie  below  tbe  level 
of  their  opening  into  the  tympanum,  and  the  floor  of  the  tympanum  isi 
in  part,  below  the  orifice  of  the  Eustachian  tube*  Decomposition,  once 
started,  is  thus  favoured. 

IL  Mastoid  Cdh. — (a)  Their  development  varies  with  age.  In 
adults,  if  well  marked,  they  may  measure  l^  inrh  horizontally,  2  inches 
vertically,  and  reach  quite  up  to,  and  even  around,  the  lateral  sinus. 
(h)  Two  groups  of  cells  are  present,  and  their  relations  are  of  the 
utmost  importance- — A.  The  upper,  or  an  tram,  present  both  in  early 
and  later  life,  horizontal  in  direction  and  closely  adjacent  to  and  con- 
tiguous with  the  tympanum.  B,  The  lower,  or  vertical.  These  cslla 
are  not  deveh»ped  in  early  life,  and  vary  much  in  their  contents.  In 
only  about  20  per  cent,  do  they  contain  air.  The  mastoid  antrum  is  of 
far  greater  importatice.  This  is  a  small  chamber  lying  behind  the 
tympanum,  into  the  upper  and  back  part  of  which  (the  tympanic  attic) 
it  opens.  Its  size  varies,  especially  witli  age.  Present  at  birth,  it 
reaches  its  largest  size,  that  of  a  pea,  about  the  third  or  fourth  year. 
After  this  it  usmdly  dimiinshes  somewhat  owing  to  the  encroaclnnents 
of  the  developing  bone  around  it.  Its  roq/,  the  tegmen  antri,  is  merely 
the  backward  continuation  of  the  tegmen  tympani.     The  level  of  this 

♦  These  should  Ije  stiuUetl  together  with  a  EkuU  and  on*  or  two  lectjona  of  n  temporal 
bone.  Anri,  fur  bfttpr,  the  surgeon  who  maj  be  caUed  to  perform  o|^4;  rat  ions  here  should 
go  over  the  fields  haviHg  fixed  the  temporal  bone  in  a  vice,  as  in  the  r  n  which  I 

prepared  for  Fig.  108.  ^^^^ 

■f  The  bony  roof  ii  occasionally  absent,  ^^^^ 


d 
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18  indicated  by  tlie  horizontal  root  of  tlie  zygoma.  **  The  level  of  tlie 
floor  of  the  adult  skull  at  the  tegmen  antri  is,  on  an  average,  less  than 
oiie-fourtb  of  an  inch  above  the  roof  of  the  external  osseous  meatus  ; 
in  children  and  adolescents,  from  one-sixteenth  to  one-eighth  of  an 
inch  "  (Mace wen).  The  outer  wall  of  the  antrum  is  formed  by  a  plate 
descending  from  the  squamous  bone.  This  is  very  thin  in  early  life, 
but  as  it  develops  hy  deposit  from  the  periosteum,  the  depth  of  the  antrum 
from  the  surface  increases.  Macevt^en  gives  the  average  of  this  depth 
as  varying  from  one-eighth  to  three-quarters  of  an  inch.  At  the 
junction  of  the  two  piirts  of  the  outer  wall  of  the  mastoid  cells  is  the 
squamo-mastoid  suture,  often  present  at  puberty.  Through  the^oor, 
the  antrum  communicates  witli  the  lower  or  vertical  cells  of  the 
mastoid.  This  floor  is  on  a  lower  level  than  the  opening  into  the 
tympanum,  and  thus  drainage  of  an  infected  antrum  is  difficult,  fluid 
finding  its  way  more  readily  into  the  lower  cells.  Behind  the  mastoid 
antnim  is  the  bend  of  tfje  sigmoid  part  of  the  lateral  sijius,  with  its 
short  descending  portion.*  I'he  following  are  Sir  W,  Macevven*s  direc- 
tions for  exploring  this  important  vessel  :  *'An  openiug  in  the  bone, 
with  its  posterior  margin  touching  a  line  drawn  from  the  [>arieto-squa mo- 
rn astoid  jujiction  to  the  tip  of  the  mastoid,  and  drawn  within  the 
[parallels  of  the  external  auditory  meatus,  will  expose  the  part  of  tlie 
fiinus  most  often  atl'ected  with  thrombosis.  The  above  junction  of  the 
asterion  is  placed  about  three-quarters  of  an  inch  in  front  of,  and 
half  an  inch  above,  the  upper  part  of  the  posterior  border  of  the 
mastoid/'  The  sinus  lies  more  superticially  than  the  antrum,  being 
usually  one -fourth  of  an  inch,  occasionally  half  an  inch  from  the 
surface. 

The  exact  position  of  the  antrum,  a  little  above  and  behind  the 
external  auditory  meatus,  is  represented  hy  Macewen's  **  supra-meatal 
triangle,"  This  is  a  triangle  bounded  by  the  posterior  roof  of 
the  zygoma  above,  the  upper  and  posterior  segment  of  the  hony 
external  meatus  below,  aJid  an  imaginary  Ime  joining  the  above 
boundaries.  **  Roughly  speaking,  if  the  orifice  of  tlie  external  meatus 
be  bisected  horizontally,  the  upper  half  would  be  on  a  level  with  the 
mastoid  antrum.  If  tliis  segment  be  again  bisected  vertically,  its 
posterior  half  would  again  correspond  to  the  junction  of  the  antrum 
and  middle  ear,  and  immediately  behind  this  lies  the  supra*nieatal 
fossa*'  (Macewen),  When  opejung  the  antrum  through  this  triangle 
the  operator  should  work  forwards  and  inwards,  so  as  to  avoid  the 
sigmoid  sinus,  while  to  keep  clear  of  the  facial  nerve  (Fig,  113)  he 
shoultl  hug  the  root  of  the  zygoma  aiid  the  upper  part  of  tlie  bony 
meatus  as  closely  as  possible,  and  not  continue  his  perforation  more 
forwards  than  is  absolutely  needful.     The  level  of  the  base  of  the  brain 


•  Knnier,  of  Frankfort,  has  ghown  (Arch,  of  Otd.^  vol.  xviiL,  1889,  p.  311)  that  fatal 
iDtTacmiiial  diseaae*  (meBingitia,  Binue-phlebitis,  and  abscess)  more  frequently  occur 
with  diBcnse  of  the  right  petmns  Ihsin  ibt-  left.  This  is  due  lo  the  fact  that  the  right 
lateral  ainua.  at  ita  sigmoid  flexure,  comes  more  forward  into  the  raastoid  and  btisc  of 

iihe  petrous  than  docs  the  left,  and  therefore,  with  its  dura  mater,  lies  Dearer  to  the 
primary  disease.  This  ia  explained  by  the  passage  of  blood  down  into  the  heart  being 
e»ier  ftud  more  direct  on  the  right  iide,  and  thfa  sinus  being,  accordingly,  more 
"Tolrnnitiou-i. 


The  onter  wall  of  the  mnsloid  bone,  the  iintnim,  attic^nnd  tjmpanum^  together 
with  the  posterior  wnJl  of  the  osiwxjoa  mtiatus,  hRve  been  removtxl  here  in  order 
to  thow  the  lielil  of  operation  in  a  ca»e  of  chronic  cxtertfiive  disease.  It  will  be 
noticed  that  the  mastoid  celLs^both  horiEontal  and  vertical,  are  widely  developed, 
i^  Posterior  root  of  the  KygouiB,  forming  the  upper  bonndarv  of  Miice wen's  triaDgle. 
z,  Antrum  and^  in  front  of  it,  the  attic,  3,  Vertical  ccllfi  of  the  mastoid.  Where 
these  are  well  developed  and  become  inferted,  Bezold's  mastoiditis  (p.  295)  will 
occur.  4,  Ridge  on  the  inner  wall  of  the  tympanum  itidiwdinyr  thL*  Fallopian 
aqueduct.  5,  Fenestra.^  in  the  inner  wall  of  the  tymi>anum.  indieateil  in  abiidow. 
6,  A  natural  deficiency  in  the  tcgmen  enlar^fcil  with  a  Bmall  osteotribe  to  remind 
my  readers  how  thin  is  the  rotif  of  the  antrum  and  tympanum.  7,  Gella  present 
in  this  caae^  eyen  in  the  sGygoma  m  its  junction  with  the  middle  txmt.  This  will 
show  how  difficult  it  is  in  some  coses  to  brini,'  about  complete  nsepis. 


In  the  first  few  years  of  life  certain  points  of  difference  exist  in  the 

\untomy  of  the  antrum,  which  are  of  pnictical  inipoilance,     Spertking 

inerally^  the  thinness  of  the  outer  wall  and  the  presence  of  the  &quamo< 

w>'   "'      tare  favour  the  escape  of  infected  material  to  the  outeide  of 
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the  skull,  while  the  small  degree  of  development  of  the  mastoid  ceUs 
also  helps  to  render  less  frequent  intracranial  complications  at  this  age, 
especially  thromhosis  of  the  sigmoid  sinus.  Mr,  H.  Stiles  {Brit.  Med, 
JourtK,  vol.  si.  i8g8,  p,  I142)  points  out  two  more  anatomical  details 
which  should  he  rememberetL  During  early  life  the  undeveloped  con- 
dition of  the  mastoid  process  leaves  the  stylo-mastoid  foramen  exposed 
upon  the  lateral,  not  the  under^  surface  of  the  base  of  the  .skull.  In 
making  the  first  incision,  therefore,  by  which  the  soft  parts  are  reflected 
from  the  bone,  the  surgeon  should  take  care,  below  a  point  on  a  level 
with  the  middle  of  the  meatus,  to  make  his  incision  a  superficial  one 
only,  to  avoid  injuring  the  facial  nei've.  Secondly,  the  posterior  root 
of  tlje  zygoma,  which  irj  the  adult  forms  a  surface-guide  to  the  level  of 
the  roof  of  the  antrum,  does  not  now  exist. 

The  following  are  all  different  ways  by  which  infection  may  reach  the 
brain  from  the  ear:  (i)  Through  the  roof  of  the  antrum,  especially  if 
the  bone  be  naturally  deficient  here,  into  the  middle  fossa;  (2)  by  the 
lateral  sinus  into  the  posterior  fossa;  (3)  by  the  labyrinth  and  internal 
'  meatus  into  the  posterior  fossa ;  (4)  by  the  different  sutures  with  their 
contained  processes  of  dura  mater;*  (5)  the  veins  which  pass  frum  the 
tympanum  and  mastoid  cells.  These  fall  into  three  chief  groups: 
(a)  those  opening  into  the  lateral  sinus  j  (^)  those  passing  through  the 
mastoid  foramen  into  the  occipital  vein  and  soft  parts  outside  the  skull ; 
(y)  those  running  through  the  petro-squaniosa!  suture  to  the  dura 
mater.  All  these  veins  carry  sheaths  of  connective  tissue^  and  thus 
iuHannnatory  products  may  reach  {a)  the  lateral  sinus,  causing  septic 
phlebitis ;  (b)  the  soft  parts  outside,  causing  periostitis,  cellulitis,  &c.; 
(c)  the  dura  mater  and  brain,  causing  meningitis  and  abscess. 

Four  Results  of  Oxms  Mi:dia  which  may  come  under  the  Notice 
OF  THE  Surgeon. — (i.)  Acute  inflammation  of  mastoid  cells  :  mastoid 
abscess  ;  (ii»)  abscess  in  the  brain  or  cerebellum  ;  (iii*)  infective  throm- 
bosis of  the  sinuses  and  pyaemia  ;  (iv.)  meningitis, t  N.B.— The  above 
four  often  co -exist,  and  thus  the  symptoms  may  he  much  blended 
[together  and  confusing. 

Indications  for  Interferanee  in  Mastoid  Diae&se  and  Otitis  Media. 

A.  In  Acuta  Cases,^ — As  is  staled  below  (p.  291),  a  clear  distinction 
must  be  made  between  acute  and  chronic  cases.  In  a  very  few  acute 
cases,  where  the  surgeon  is  without  skilled  help,  where  the  mischief  is 
localised  to  the  mastoid^  where  tlie  periosteum  and  soft  parts  are  much 
involved,!;  \vhere  the  patient  is  young  and  the  parts  are  yielding,  where 
no  evidence  of  grave  septicemia  is  present,  the  surgeon  will  be  justified 


•  The  sutures  may  be  of  fatal  8ig:nificance.  Thus  in  cases  where  there  is  infectiTe  mi&chief 
ontgide  the  bone,  the  infection  having  made  its  way  there  by  an  opening  in  the  maijtoitl, 
or,  where  this  is  sclerosed,  bj  dissecting  its  way  along  the  external  auditory  meatus^  if  it 
reach  a  suture  and  iU  contained  process  of  dura  mater,  infection  of  the  iirner  surface  and 
meningitifl  may  easily  follow.  Schwart«e  has  recortled  (Jn^^./  Ohrenhmlkunde,  Bd.  xxxL 
J  B.  296)  a  case  of  teiiij>orO'Sfjhcnoidal  abscess  in  a  child,  in  which  infection  reached  the 
brain  throogh  the  fMetro-squamtjifial  soture. 

t  Aceording  to  Ponlsen  {Afch.  of  Ottd,,  July  1892,  p.  346)  the  relative  freqaency  of 
the  iatfer  three  complications  is  nUmt  the  same.  Thus,  out  of  36  cases  of  complicationi 
of  otitis  media  ihei^  were  13  cases  of  abscess,  12  of  sinus  tlirorabofiis,  and  11  of  meningitia. 

t  I  would  remind  my  younger  readers  that  redtiess,  sweUing,  tendemesii,  may  be  very 
little  marke«l  in  aup|>ijnitian  in  Uie  mastQid^  especially  if  the  bone  h*i  sclerosed. 
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in  making  fi  free  incision  down  to  the  bone,  nnd  enlarging  «nd  cnreiting 
out  any  Boft  pntcb  that  he  finrls  in  the  antrum.  But,  as  a  nile^in  nente 
cases  the  aiitrmn  shoiihl  be  freel}'  opened  and  disinfected  (ride  infra), 

B.  In  Chronio  Cases. — Here  tlie  decision  is  sometimes  extremely 
difflcolt,  and  the  operation,  if  any  be  needed,  moat  be  an  extensive  mnd 
difficult  one. 

T  consider  operative  interference  called  fori  in  practised  bands,  in  the 
following  cases: — 

I-  Wliere,  in  a  cbrLmic  case/  urgent  symptoms  pointing  to  septicemia 
or  cerebral  miscl»ief — cfi.,  headache,  earache,  p\Texia,  vomitings  diz7a- 
ness,  a  rigor,  optic  neuritis — -are  present. 

2.  Where,  in  a  chronic  case,  there  is  a  history  of  such  grave  symptoms 
as  those  iihove  given. 

3,  In  ohstiaate  dinease  of  the  mastoid.  Under  this  heading  should 
be  included — (a)  Chronic  disease  of  the  mnstoid  with  recurrent  attacks 
of  swelling  ;  (fc)  Fistula  over  the  mastoid  ;  (c)  Persistent  neuralgia  over 
the  mastoid  (Srdiwartze).  Whenever  the  f|uestion  of  a  diseased  mastoid 
arises*  the  epex  must  not  be  forgotten  (Fig.  108,  p.  288). 

4,  In  cases  of  long-standing  discharge,  baffling  treatment,  hut  without 
any  severe  symptoms.  It  is  lliese  cases  wbicli  present  the  most  diffi- 
cuily,  if  tlie  li>ng  durntion  of  the  esse  and  the  recuiTcnt  and  rebellious 
nature  of  the  dischMrge  are  the  only  factors  in  the  case.  Here  the 
surgeon  will  be  guided  in  bis  decision  by  tfie  rank  of  life  of  the  patient, 
Le.f  how  far  he  is  intelligent,  aware  of  the  grave  peril,  which  may 
become  urgent  at  any  time,  and  therefore  willing  to  persevere  with 
needful  treatment  and  to  remain  under  regular  observation.  The  nature 
of  the  discharge,  t.<?*,  the  degree  of  infection  and  its  amount  when  it 
recurs, t  tlie  presence  of  any  persistent  bare  bone,  must  he  taken  into 
considenitifm.  The  age  of  the  patient,  whether  one  entering  on  the 
best  years  of  liis  life,  and,  again,  whether  he  is  one  whose  denial  of  any 
past  evidence  of  anything  approaching  to  the  grave  symptoms  I  have 
mentioned  is  to  he  disregarded,  or  one  who  would  at  once  pay  attention 
to  any  tlireatening  of  tlteni,  must  also  be  ct*nsidered, 

5.  Of  course,  when  cerebral  symptoms  are  present,  when  these  are 
acute,  each  operator  must  decide  for  liiniself  wOietlier  he  take  the  antrum 
first  or  no»  If  the  cerebrnl  mischief  is  not  extremely  urgent,  and  if 
skilled  assistance  is  at  band,  the  antrum  should,  if  possible,  be  taken 
first,  so  that  one  operation  may  suffice.  If  the  operation  on  the  brain 
is  a  difficult  one,  that  on  the  antrum  may  have  to  be  deferred.  W^hen 
the  cerebrrtl  symptoms  are  only  sliglit,  ejj,,  a  slight  degree  of  optic 
neuritis,  headache,  dulness,  t^c,  it  will  be  juRtifinble  to  perforin  the 
operation  on  the  antrum  first,  and  to  wait  and  watch  carefully.  For  a 
slight  degree  of  meningitis  may  subside  after  free  drainage  of  the  antrum 
and  adjacent  parts. 


n 
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•  Mr.  Barker  drew  utteotion,  aome  jeara  Rgo*  to  the  greater  gravity  of  o1d-«tatidli|g^ 
cases.     Thus,  otorrhcca  does  not  cause  cerebral  abscess  till  it  hm  lasttsJ  months  or  1 
In  only  two  of  the  cases  which  Dr.  N.  Pitt  collected  in  his  Gnlatonian  Ledureaj  V 
the  duration  of  the  otorrhtiia  under  a  year. 

+  A  discharge  may  have  oeased  owing  to  the  formation  of  a  plug  of  itstf^ 
or  of  granulations.     It  may  be  incrtyisarl  by  sotnc  blow,  exposure  to  i?olti, 
iDfitrumeute,  or  to  some  inde{>endent  pyrexia,  of  which  influenza  is  certainly  0 
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Antrectomy.— Operation  based  on  those  of  Schwartze 
and  Stacke. 

The  name  of  Schwartze,  of  Halle,  is  associated  with  the  first  attempt 
to  put  operatjims  011  the  antrum  on  a  satisfactory  footing,  he  having 
published,  in  1873,  a  series  of  cases  in  the  Arch,  J.  OhrenheilkumU, 
Bd.  vii.  II,  ix.  Rephicing  such  ver}^  hmited  operations  as  that  of 
Wilde's  incision  aud  drilling  the  hone,  Schwartze  opened  up  the 
mastoid  cells  and  antrum,  estahlishhig  drainage  between  these  and  the 
tympanum,  and  keeping  the  communication  open  by  plugging  or  a 
leaden  nail.  This  pioneer  operation,  though  excellent  and  based  on 
correct  pi-inciples,  admitted  of  improvement.  It  was  used  extensively 
for  many  years,  with  the  result  that  it  was  found  admirably  adapted  for 
acute,  but  insufhcieiit  for  some  chronic  cases  where  the  mischief  was 
extensive.  Stiicke  in  1892  published  (Airh.  /,  Okrenheilktindt\  Bd*  xxxi.) 
his  operation,  which  modified  tliat  of  Schwartze  in  the  follow^ing 
important  details — viz.,  the  detachment  of  the  auricle,  the  removal 
not  only  of  tlie  outer  wall  of  the  antrum  but  the  upper  iuid  outer  part 
of  the  bony  meatus,  the  taking  away  of  the  ossicles  and  membrana 
tyuipani,  and  the  replacing  of  the  flap^j  of  the  auricle, 

I  have  tried  to  describe  here,  with  sufficient  detail,  operative  steps 
whicli  will  meet  different  eases  of  varying  severity.  When  in  douht  as 
to  which  operation  shouhl  be  performed,  the  surgeon  will  be  guided 
mainly  by  the  amount  of  disease  in  the  tympanum,  the  duration  of  the 
disease^  the  condition  of  the  patient,  the  fail  are  of  any  previous  opera- 
tion, and  the  operator's  own  experience.  In  recent  cases,  in  those 
where  the  disease  is  limited  to  the  mastoid,  often  in  children,  and  in 
those  instances  where  another  operation  is  to  be  performed  at  tbe  same 
time— e.^g.,  for  cerebral  abscess  or  siuns-thnmibt^sis — the  simpler  opera- 

C~  tion  of  Schwartze  should  be  employed.  If  any  surgeon  decide  on  per- 
forming the  less  severe,  but  also  less  complete,  operation,  in  cases 
where  chronic  disease  of  the  tympanum  exists,  he  must  rememljcr  the 
consequences  of  his  step.  He  will  relieve  his  patient  especially  from 
the  gravest  risks,  but  he  will  not  remove  these  entirely.  He  must  be 
prepared  for  after-treatment  often  very  tedious,  with  persistent  dis- 
charge and  smell  froju  the  meatus,  and  the  troublesome  formation  of 
granulations  along  his  operation -track,  which  obstinately  tends  to 
close.  This  must  he  kept  open  (vide  infra)  as  long  as  possible,  aud 
the  patient  must  be  kept  under  observation  for  assiduous,  persevering 
treatment  as  lojig  as  any  discharge  persists. 

The  parts  having  been  shaved,  cleansed  as  thoroughly  as  possible, 
preferably  some  hours  before,  and  an  amesthetic  (perhaps  the  best,  on 
the  whole,  is  A.C.E.)  cautiously  given,  a  free  incision  is  made  with  a 
strong-backed  scalpel,  starting  '*  above,  a  little  in  front  of  the  top  of 
the  pinna  in  the  line  of  tlie  hair.  It  is  carried  backwards,  aud  then 
backwards  and  downwards,  still  following  the  line  of  the  hair  till  that 
line  passes  on  to  the  neck.  It  is  then  continned  downwards  and 
^  *'.>^^"*.4^  iq  i\^Q  posterior  part  of  the  apex  of  the  mastoid.  This  is  a 
^^L  ^f  th«  incision  of  Chaput"  {Ballauce),     If  the  purts  are 


tion  ^vpti  nboiit  the  exit  of  the  factnl  nerve  (p.  289)  will  be 
of  Uie  lateral  sinut*  in  so  variablti— soMJetiiua*  ijuite  ulo^se  to 
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blunt- pointed  scissors,  the  fluricle  is  well  separated  from  the  bone  and 
pushed  well  forwards  and  somewhat  downwards,  together  with  the 
skin  liuiijg  the  meatus,  espeoially  at  its  upper  pari.  Only  when  the 
parts  are  succulent  with  iutltuumatioii  will  this  step  be  easy.  Spencer 
Wells*s  Corceps  quickly  taking  up  the  flaps  (p.  252}  and  bleeding 
points'*^  Will  act  as  rotractoi-s,  but  the  auricle  w^ill  require  to  be  well 
held  forward s»  and  a  very  efficient  means  is  a  strip  of  sterilised  ganze 
passed  through  the  uieatus  and  out  of  the  wound,  its  two  ends  being 
knotted  and  used  as  a  retractor.  By  this  means  the  bony  nieatus^ — 
especially  the  part  needed,  the  upper  and  back  part  and  the  supra- 
meatal  triangle  of  Macewen  (p.  287)1  which  is  the  guide  to  the  antrum 
— can  be  defined.  Any  discoloured  patches,  opening  in  the  bone, 
emissary  veins,  or  suture-lines  are  now  looked  for.  If  any  opening  be 
present  it  is  enlarged*  In  most  cases  no  such  guide  is  present,  and 
the  antrum  must  be  opened  through  tlie  supra-meatal  triangle.  This 
IS  effected  in  fhifereut  ways  Hccording  to  the  density  of  the  bone.  This 
may  be  soft  and  spongy,  or  sclerosed,  especially  in  long-staTiding  cases; 
between  the  two,  varying  conditions  are  met  with.t  If  the  bone  be 
soft  enough,  the  use  of  the  gouge  (Fig.  109)  is  best,  and  will  soon 
effect  an  entrance  through  the  compact  outer  layer.  But  the  gouge 
should  be  worked  will*  the  hand  alone  as  much  as  possible,  and  the 
mallet  used  with  the  utmost  care  and  only  in  removing  the  outer  layer 
of  bone. 

Sir.  W.  Mace  wen  (Pifogfjiic  Diseases  of  the  Brain  and  Spinal  Cord, 
V*  ^^^"^  gives  the  folU>wiiig  objections  to  the  use  of  the  chisel  or  gouge 
and  mallet:  I*  ''Because,  in  operating  upon  a  restricted  area,  sur- 
rounded by  and  full  of  rtpertures,  some  containing  delicate  structures, 
the  wounding  of  which  may  occasion  serious  and  even  fatal  results,  the 
antrum  being  situated  at  a  variable  depth  from  the  surface,  the  inter- 
vening osseous  tissue  being  of  vai'ious  consistency,  it  is  a  source  of 
danger  to  use  a  chisel  driven  hy  a  mallet,  which  may  be  suddenly 
impelled  into  the  interior  of  one  of  these  spaces,  or  into  the  cerebellum, 
brain,  or  sigmoid.  Such  accidents  have  occurred*  During  attempts 
to  open  the  mastoid  antrum,  the  sigmoid  sinus  has  frequently  been 
accidentally   opened    by    the   chisel,  several    of  the   cases   surviving, 


4 


4 


« 


the  auricle^  sometimes  only  near  it,  And  sometimes  well  out  of  dunger^it  is  best  to  keep 
close  to  the  auricle.  If  the  aorgetm  is  not  only  going  to  open  the  nntrami  but  Also  to 
explore  the  lateml  sinus,  cerebrum^  and  cerelx'Uum,  he  will  niuke  use  ol  the  incision  given 
at  p.  309,  or  that  recommended  by  Mr,  Dean  (p.  308,  Fig-  120). 

•  Thrombosis  of  any  vein  siaperSclally  met  with  will  foretell  a  nimilftr  csondition  in  the  | 
Lateml  sin  us, 

t  In  an  examination  of  100  fresh  and  150  maeerated  ^pecimens^  Znckerkandl  found 
in  ao  i>er  cent,  an  alisolute  absence  of  pneumatic  cells  :  38  per  cent,  were  [>naumatic, 
without  any  diph^e.  In  some  caaei  the  upper  half  ordy  of  the  mastoid  was  pneumatic, 
the  lower  half  contaioinir  diploe.  Anyone  who  has  seen  much  of  mastoid  surgery  will 
agree  that  no  two  processes  are  exactly  alike.  Sclerosis  of  bone  when  present  here  may 
be  A  normal  condiiioo  ;  but,  whether  normal  or  pathological,  it  is  of  importance  (i)  in 
adding  decidedly  to  the  diflieukies  of  the  operation,  liolh  by  rendering  it  more  difBcnlt  to 
decide  when  the  antrum — which  is  smaller  in  pTOportlon  to  the  aniount  of  sclerosiB 
present — is  reached,  and  by  making  accidents — e.g,^  injnry  to  the  facial  nerve — more 
likely  ;  and  (2)  inpreTentlo^  the  approach  of  infective  mischief  to  the  surface, and  l^herebj 
rendering  iutracnvnial  cumplicatione  more  prtibablc. 


I 
4 


MASTOID    DISEASE   AND    OTITIS   MEDIA, 


293 


though  a  number  have  died*  On  one  occasion  a  young  surgeon,  in 
endeavouring  to  op^^n  the  antrum  with  a  chisel,  fountl,  on  giving  it  an 
impact  with  the  hammer,  that  the  instrument  suddenly  entered  a  liirge 
cavity,  from  which  pus  issued.  At  the  post-mortem  examiuatiou  it 
was  seen  that  the  chisel  hmi  penetrated  the  sigmoid  groove,  punhed 
aside  the  sinus,  which  was  fortunately  thrombosed,  and  entered  Lhe 
cerebellum,  troui  which,  on  willidrawal  of  the  instrument,  pus  fhiWed. 
2.  Secondly,  the  repeated  blows  with  the  hammer  impart  considerable 
vibration  to  the  mastoid  and  adjoining  structures,  and  wlten  the  tegmen 
tympani  or  the  sigmoid  groove  is  eroded  and  thinned,  the  concussion 
may  cause  these  tbiuned  and  iriable  structures  to  give  way,  or  cause 


FiQ.  109. 


Fio.  no. 


MAcewcn's  gouge. 
This  is  of  the  right 
length  to  rest  safely 
in  the  palm  of  the 
hatid  while  the  point 
is  protected  with  the 
fore^ger. 


Oateotribee  or  burra,  for  use  with  nu  on!  i  nary  trephine -handle. 
(Mjide  for  me  by  Down  Bros.) 


a  rupture  of  tlie  granulations  covering  them,  and  thus  permit  inocula- 
tion of  the  fresh  wounds  in  the  membranes,  or  in  the  hrain  itself.  Pus 
within  the  hrain  or  cerebellum,  receiving  t!ii*augh  the  skull  a  succession 
of  violent  vihrations  or  shocks,  could  easily  be  scattered,  or  a  large 
abscess  near  the  ventricles  or  meninges  might,  by  the  violent  impacts 
conveyed  to  it,  burst  into  the  ventrielea  or  meninges,  thus  producing 
serious  if  not  fatal  results.*'  Sir  W.  Mace  wen  prefers  t!ie  use  of  drills 
and  burrs  worked  by  an  electro-motor.  But,  as  such  means  are  rarely 
to  hand,  the  surgeon  nmst  remember  the  above  warning  and  use  a 
mallet  with  much  ciiutitin,  and  burrs  (Fig.  no)  as  much  as  possible. 

Mr,  Ballance,  another  autlntrity  on  the  subject,  also  prefers  burrs 

worked  by  an  electi^o-motor*  {MetL-Chir,  Transit  vol,  Ixxxiii*  p.  900). 

I        His  burrs  are  of  the  cross-cut,  not  the  ordinary  shape,  and  g  mm.  and 

■  •  Mr.  BDllahce'n  hiirrs  are  made  bv  Ash  &  Co.,  his  eleclro-motoits  iiiid  nwiimultttor«  by 
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7  miu*  in  lUameter.  He  points  out  that  tlie  burr  must  be  kept  moist 
by  a  stream  of  antiseptic  fluids  and  that  it  must  not  be  pressed  against 
the  bone,  but  kept  lu  constant  movement  over  the  area  to  be  reoioTed. 
The  burrs  can  be  iitted  with  protectors.  Where  no  electro -mo  tor  ftnd 
burrs  are  avaihible,  Mr.  fin  1  lance  recommends  the  gouge.  For  removal 
of  the  bone  superficial  to  the  antrtun  he  uses  sizes  15,  II,  and  8  mm, 
in  diameter*  The  cutting  edges  shouM  not  be  curved.  He  prefers 
two  smaller  atid  longer  gouges  for  removal  of  the  outer  wall  of  ike 
attic,  and,  while  they  iu*e  in  use.  Stackers  guide  (Fig*  112)  serves  to 
shield  the  tuberoRity  which  projects  from  the  inner  wall  into  the  neck 
of  the  antrum  (Fig.  loS).  It  contains  the  Fallopian  aqueduct  and  the 
horizontal  semicircular  canal. 

Whatever  instrument  is  employed,  it  should  be  directed  forwards 
and  slightly  upwards,  so  as  to  avoid  the  sigmoid  sinus  and  facial  nerve 
(p*  287),  As  soon  as  the  compact  layer  is  removed,  the  gouge  and 
osteotribes,  or  rose-headed  burrs  (Fig.  1 10),  will  qmckly  increase  the 
opening.  As  this  is  effected,  the  surrounding  surface  should  also  be 
cut  away,  cautiously,  as  it  is  unsatisfactory  and  dangerous  to  work  in 
a  cramped,  conical,  pit-like  cavity*     As  the  opening  is  deepened  the 


Maoewen'a  combined  small  coiette  and  seeker.    The  latter  will  serve  as  an  oflside-book 

surgeon  tests  whether  he  has  reached  the  antrum,  pailly  by  looking 
out  for  any  minute  dark  apertures — -Le.^  diploic  spaces — partly  by 
examining  the  fraguients  he  removes  for  evidence  of  cancellous  tissue, 
and  finally  by  seeing  if  he  can  pass  a  fine  probe  along  the  iter  into  the 
tympanum.  As  the  operator  goes  along,  all  blood,  granulation  tissue,* 
pus,  iS:c,,  are  removed  by  sharp  spoons,  dossils  of  dry  sterilised  gauze ^ 
and,  if  by  irrigation^  with  the  precautions  given  below  (p*  298),  In 
acute  cases  the  operator  should  also  be  on  the  look-out  for  any  pus 
welling  up,  and  note  whence  it  comes — whetlier  from  behind,  the 
neighbourhood  of  the  sigmoid  sinus,  frou^  in  front,  the  tympanum,  or 
from  above,  pointing  to  the  middle  fossa,  Heemurrbage,  usually  free 
and  often  troublesome,  is  arrested  by  pressure  with  dry  sterilised 
gauze.  It  is  well  to  have  plenty  of  small  rulls  of  this  prepared  before- 
liand.  Occasionally  it  is  profuse,  althimgh  the  instrument  used  has 
not  been  allowed  to  trench  njjon  the  sigmoid  sinus ;  in  such  cases  it 
may  come  from  a  branch  of  the  occipital  or  stylo*niastoid  artery,  or 
from  a  nnistoid  vein  coming  througli  unusually  far  forwards.  In  these 
cases  pressure  must  be  kept  up  for  several  minutes,  or  a  small  plug  of 
sterilised  wood  inserted. 

•  Sir  W. Mace  well  {lipr.  itupra  rif.,  p.  301)  gives  the  folio  wring  wammg  as  to  the  import- 
ance of  bmh  ot  graiiolaliun  tissue  :  *'  It  frequently  happeua  tliat  gmnulations  sprmgiiig 
from  ihe  dura  liniog  tlie  cerebellnr  fo-«ft,  and  et)verin(^  the  j^igmoid  Birms,  protrude  through 
the  sigmoid  groore,  and  project  info  one  of  the  mast<>id  cells.  When  these  granulatfonB 
project  in  this  wtLj  from  the  cerebellar  dura,  there  is  a  localised  pachymeningitifl,  and 
probably  a  more  or  less  thrombosed  sigmoid  iiuuH." 
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The  depth  at  whicli  the  antrum  may  be  situated  from  the  surface 
varies  from  one-eighth  to  three-quarters  of  an  inch,  or  even  more. 
Occasionally  it  may  be  absolutely  obliterated  by  hypertrophic  sclerosis* 
{Mace wen).  The  same  authority  states  that  he  has  met  with  it  placed 
higher  up  than  usual,  "  somewhat  above  the  level  of  the  outer  limit 
of  the  floor  of  the  middle  fossa,  the  downward  projection  of  which 
had  to  he  nmnded  in  order  to  reach  the  antrum.'*  He  adds  that  *'  it 
is  possible,  in  some  of  the  reported  cases  in  which  the  antrum  could 
not  he  found  during  operation,  that  it  was  situated  in  this  manner,** 
Mr.  Ballance  (loc.  supra  cit,}  considers  "  that  it  need  never  happen 
that  the  antrum  be  not  reached,  as  some  operators  have  described,  for 
the  attic  can  always  he  found,  and  a  bent  probe  passed  backwards  from 
the  attic  into  the  antrum  will  he  a  sure  guide  to  the  exposure  of  this 
cavity,"  Where  no  antrum  can  be  found,  or  where  one  is  present  but 
contains  no  pus,  the  surgeon  should  always  remember  the  vertical 
group  of  cells  (p.  288,  Fig,  108)  and  the  apex  of  the  mastoid,  in  adults. 
Occasionally  ctdls  ma}'  be  present  here  and  absent  above.  It  is  in 
such  cases  that  Bezold's  mastoiditis,  with  perforation  on  the  inner 
side  of  the  apex,  and  suppuration  in  the  digastric  fossa  and  under  the 
Bterno- mastoid,  may  occur. 

Having  thoroughly  dealt  with  the  mastoid  cells,  the  surgeon  must 
decide  whether  this  is  sufficient.  If  it  be  a  recent  and  acute  case,  it 
will  be  enough  to  iirigate  the  cavity  with  boiled  water,  carbolic  acid 
lotion  (i  in  20),  or  iodoform  emulsion,  and  then  to  plug  it  with 
sterilised  gauze,  the  wound  in  the  soft  parts  being  only  partly  drawn 
together  with  salmon-gut  sutures.  But  if  the  case  be  a  chronic  one, 
the  tympanic  cavity  infected  and  carious,  the  surgeon  must  either  do 
more  on  the  lines  of  a  Stticke's  operation  given  below,  or  leave  hia 
patient  to  such  an  operation  at  a  later  date,  or  tedious  and  prolonged 
after-treatment.  If  for  any  reason,  perhaps  the  condition  of  his 
patient,  he  bold  bis  hand  in  n  chronic  case,  be  should  carefull\'  curette 
the  tynipannm  from  the  external  bony  meatus  and  try  and  (mas  a  small 
drainage-tube  between  the  bony  meatus  and  tlie  opening  into  the 
antrum.  If  this  step  he  found  impossible,!  a  stream  of  boiled  water 
or  huracic  acid  should  be  syringed  between  them  in  both  directions, 
and  an  enml«iun  uf  iodoform  and  glycerine  allowed  to  trickle  into  the 
two  openings,  or  iinloform  sterilised  in  a  solution  of  iormalin  (l  in  500), 
or  in  one  of  cnrholic  acid  (i  in  20),  inserted  with  a  fine  curette, 

I  shall  itow  suppose  that  the  case  is  one  of  advanced  disease  spread 
over  a  considerable  area,  a  case  of  long  standings  and  calling  for  further 
investigation  on  the  lines  of  Stacke's  operation  (p.  291).    Tlie  tympanum 


•  "  When  g^reat  Jupth  is  associated  with  ebu mated  bone  from  eolerosis,  the  tjisk  ia  a 
formidable  one.  If  in  such  ciuh^b  the  sigmoid  sinus  is  situated  close  to  the  posterior  wall 
of  the  C4inal.  the  difficulty  of  reaching  the  antrum  i»  almost  insuperable**  (Barr).  Small 
inetrumentfi  are  absolutely  essential  here,  and  it  ia  in  these  cases  that  small  burrs  will  be 
found  of  irreat  a^wiatance. 

t  If  the  surgeon  fail  in  getting  a  drainii^e-tiibe  through,  or  even  in  syringring  from 
one  carity  to  the  other,  he  nee*l  not  be  unduly  diBa[ipointed-  He  wiU  have  imprtived  the 
condition  of  his  patient  very  conBtdembly — a  jK>int  demrmst  rated  in  the  large  &erie»  of 
cues  publiahe»i  by  the  late  Dr.  Fener,  of  San  FrtinciRCo  {Arch.  0/  Otoloijy^  vols,  xviii. 
ftnd  xxii.) — but  a  cure,  depending  on  the  amount  of  infection  left  in  the  tympanum,  can 
only  be  brought  about  by  time,  and  ussiduous  perseverance  with  the  after-treatment. 
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next  requiring  the  attention  of  the  surgeon,  the  entrance  into  this 
cayity  is  identified  by  a  8tacke*8  guide  (Fig.  112)  passed  along  the  itesr 
or  attic^  then  all  the  bone  ouUide  this  and  the  outer  and  upper  wall  of 
the  meatus  are  very  carefully  cut  away  with  a  small  chisel  or  gouge. 
In  effecting  this  the  operator  should  keep  his  instrument  carefully 
upwards  as  well  as  forwards,  and  be  very  careful  that  it  is  the  outer 
and  not  the  inner  wall  of  the  antro*tympanic  passage  with  which  he  is 
dealing,  and  that  he  does  not  descend  below  the  upper  part  of  tlie 
posterior  wall  of  tlie  meatus,  for  fear  of  injury  to  the  facial  nerve.* 
The  aniesthetist  should  also  now  carefully  watch  for  any  twitehings  of 
the  face. 

The  following  warning  of  Sir  W,  Mace  wen  {toe.  supra  cif.,  p,  300) 
to  the  need  of  care  in  dealing  with  granulations  at  this  stage  bears 
this  point:  ''Another  danger  to  whicli  the  facial  nei-ve  is  exposed 
arises  when  a  granulation-mass,  protruding  through  an  extensive 
erosion  in  the  canal,  encloses  the  facial  nerve  ;  the  surgeon,  in  clearing 
the  granulation  tissue  from  the  floor  of  the  antrump  is  apt  to  injure 


Fig.  112. 


iSo 


SLScke's  guide.    (Down  Broi.'  Cut) 

the  nerve.     Before  removing  granulation  matter  from  the  floor  of  the 

antral  passage  the  granulation  buds  should  be  touched  with  a  probe, 
when,  if  they  enclose  the  nerve,  facial  twitchiugs  will  result;  * 

At  this  stage  a  bright  light  and  efficient  drying  of  tlie  parts  with 
dossils  of  sterilised  dry  gauze  are  moat  helpful.     (Balhiuce.) 

Cutting  away  of  the  outer  and  upper  wall  of  the  meatus,  the  outer 
woll  of  the  antrum  and  attic,  will  enable  the  surgeon  to  inspect  the 
state  of  tlie  membranes  an<l  ussicles.  If  the  latter  are  bare  of  mucous 
membrane^  covered  with  granulation -tissue,  carious,  or  loose,  they 
should  be  removed,  and  in  all  long-standing  cases  the  remains  of  the 
membrane  and  any  polypi  should  be  cleared  away  also.  The  tympanum, 
the  attic  and  the  antrum,  and  the  external  meatus  having  been  thrown 
into  one  large  cavity,  the  surgeon  examines  with  a  probe  for  the 
existence  of  any  outlying  cells  and  pockets  with  pus  ;  if  the  vertical 
group  of  mastoid  cells  is  developed,  and  if  there  be  any  duubt  about 


I 


t 


•  PiirulyBia  of  the  face  coming  00  Boine  houra  after  the  operatioo  is  not  very  tincotnmotii 
and  is  probably  due  to  ccdema  around  the  nerve  in  its  canaL  It  will  db«|ipear,  though 
Bometimea  tediously,  Thia  paralysis  is  eup-ecJally  likely  to  occur  whet^  any  niitural  gap  or 
fl  pathological  eroe^ion  exista  m  the  bony  canal  while  the  nerve  is  in  relation  to  tlie 
tympanum.  If  either  of  the  above  be  present,  the  neurilemma  of  the  nerve  and  the 
muooua  membrane  of  the  tympanum  will  be  in  close  ctrntacl  with  each  other,  Par&lysis 
noticed,  as  soon  ajs  the  e^ect  of  the  anu.\Hthetie  passes  oil^  is  due  to  Ihe  oi?enitiaii,  and  is 
likely  to  be  permanent. 
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their  being  aseptic,  they  should  be  opened  up  to  the  apex  of  the  hone, 
aiul  all  intervening  and  irregnlar  septa  removed  with  osteotribes  so 
that  tlie  opening  ia  not  only  large  but  smooth.  Another  point  which 
should  ahvayg  be  looked  into  is  the  roof  of  the  antrum.  If  a  black 
patch  is  to  be  seen  above,  or  if  a  probe  finds  a  perioratiou  here,  this 
should  be  carefully  enlarged,  and  the  roof,  indicated  by  the  level  of  the 
posterior  root  of  the  zygoma  (F'ig.  108),  carefully  gouged  burred,  and 
cut  away,  until  the  middle  fossa  is  exposed  sufficiently  to  examine  the 
dura  mater  above  the  roof  of  the  antrum.     This  may  show  a  nieuiugitis, 


Fig,  113. 


N 
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Dfawn  from  a  apecimeii  prepared  l>y  Hamilton  Ballanca      The  complete  mftatoid 
operation  has  been  r>erformed. 
I,  Inner  wall  of  antrum. 
3»  Inner  wall  of  attic  m 

3,  Inner  wall  of  tympanum  propriam. 

4,  Ridge  of  the  aqaeduct.     Under  cover  of  this  is  the  "  recessus  tjmpauiciia 

Bub-aquicductu  Fallopii."    The  dotted  line  indicates  the  backward  and 
upwiird  ex. tension  of  the  recess,     (BaUance,) 


local  or,  too  often,  part  of  one  diffused,  an  extra-dural  ahacess  (p<  315), 
or  a  sloughy  perforation  in  it  may  lead  to  an  ahecess  in  the  tomporo- 
sphenoidal  lobe  (pp.  30 1,  305).  The  next  step  is  to  examine  the  signiuid 
sinus*  by  removing  the  bone  carefully  in  a  backward  direction  (p.  3I3), 
A  dark  patch  poBteriorly  may  indicate  mischief  here.  Before  the 
Burgeon  considers  the  operutioo  completed  he  should  examine  again 
with  fine  probes  for  any  outlying  cells  or  pockets.  The  number,  sisse, 
and  extent  of  the  mastoid  cells  vary  in  nearly  every  case,  and  their 


*  If  a  health  J,  unthroinboaed  Bigmold  amus  has  been  ftccidentaUy  opeoed,  the  treatment 
fihonld  be  that  giTen  at  p.  248.  Unless  the  neighbrmring  parts  are  aseptic  this  complicatioti 
is  a  serioofl  one,  owing  to  the  risk  of  infective  phlebitis. 
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disinfection  must  be  carried  oat  tborougbly  and  efficiently ;  when  the 
surgeon  is  hi  doubt  about  this  he  will  URe  eDiuUioii  of  iodoform  in 
glycerine  (10  per  cent.)»  solution  of  zinc  chloride  (gr.  xx.  to  3j.),  or 
pure  cHrbolic  arid,  Wiitery  solutions,  save  a  saturated  one  of  bor^dc 
acid,  should  not  be  run  in  too  freely  in  case  the  Eustachian  tube  is 
patent;  mu],  for  the  same  reason,  sohitions  of  hyd»  perch,  should  not 
be  t?mployed.  Incomplete  disinft^ction  of  the  parts,  tlie  persistence  of 
a  sinus  soon  becoming  fcEtid,  means  an  incomplete  o[>eratJon.  Again, 
if  the  wound  heal  and  tenderness  or  headache  return,  a  bead  of  infective 
pus  is  probably  pent  up  in  some  unexplored  nook  or  cell.  Having 
satisfied  himself  that  he  has  thoroughly  exposed  and  dealt  with  the 
whole  of  the  diseased  areaj  it  remains  to  take  steps  which  will  ensure 


FlO.  114* 


flupCNitcrfor  edge  of  the  inner  extremity  of  tbe  cartJkgfncNlifBeiitug  Is  shown 
dklocated  out  wnrds,  and  a  lou^  u arrow  knife  has  been  })iiaied  mkmg  the  length  of 
the  meatus  ihroui^h  the  oonchal  opening.  The  white  9]>ac€  shown  in  this  and  in 
Figs.  1 16  and  1 1 7  repreflents  the  honj  area  which  has  been  operated  on.  {BAllance.} 

tlif*  healing  of  the  lar/^^e  wound  from  the  bottom,  completely-  To 
fliiuinish  tlie  large  size  of  the  wound,  and  thuH  to  lessen  the  amount 
of  i^Iugj^ing  ri-'(]»iir*Hl,  mnl  to  j^revent  any  penminent  openinfj  being  left 
whiuh  w-iuld  riMiuire  a  suhsequt^nt  plastic  operation  the  following  steps 
have  been  suggested :  A  director  is  i)a8sed  idong  the  meatus  and  out 
at  the  mastoid  wimnd,  the  soft  parts  are  slit  along  this  fi>r  tlie  whole 
length  of  the  canal  and  well  ont  on  to  the  concha,  while  at  the  outer 
extremity  of  the  horizon tnl  cut  one  is  made  at  right  angles  to  it,  so  as 
to  form  rectanguhir  tltips  and  to  open  out  the  folded  cartilage.  The 
eiiges  of  the  mastoid  wound  Imving  been  brouglit  partly  together, 
withi>ut  tension,  tlie  edge  of  the  upper  ibip  is  sutured  to  this  wound  at 
its  upper,  and  tbe  lower  flap  Ht  its  lower,  part,*  This  not  only  covers 
in  the  large  gap,  but  it  leaves  a  permanent  external  meatus  of  large 

*  Kumeroim  modlBcationB  of  this  plan,  and  otlier  steps  for  cloBing  per&i&tent  liBtulae 
arc  mentioned  hj  Dr.  l\  McHride  (Brit  Alf'd.  Jottrn.,  Oct.  31,  li*03,  p.  112H). 
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Fio.  115. 
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Bize  (it  bIiouM  be  Lirge  enough  to  admit  the  little  finger),  which  enables 
the  surgeon  to  scrutinise  the  wonnd  as  it  heals,  and  to  prevent  any 
aceuinnlation  of  pus,  gi*anuIation  material,  ttc,  re-collecting,  while 
it  render*^  a  recurrence  of  the  disease  very  improbable  (Ilronner,  Brit, 
Med,  JoKnt.f  vul.  ii.  1896,  p.  11 14).  Tlie  htemorrlnige  which  occurs 
during  the  making  of  the  above  flaps  is  usually  at  once  controlled  by 
the  sutuies,  wbicli  shoubl  be  passed  deeply. 

The  flaps  must  he  kept  in  situ  by  means  of  strips  of  sterilised  gauze. 
If  the  surgeon  have  two  regions  to  drain,  sucli  as  the  antrum  and  the 
tympanum,  one  of  which  is  aseptic  aod  the  other  not,  separate  deep 
dressings  must  be  employed.  Where  there  is  mnch  oozing,  firm 
pressure,  by  means  of  a  knotted  bandage, 
will  be  required.  B>ee  hiemorrhage,  if 
dark,  a  few  days  after  the  operation,  points 
to  erosion  of  some  sinus,  and  will  generally 
yield  to  effective  aseptic  pressure.  lodo* 
form  should  not  be  too  long  or  freely 
employed,  as  it  tends  to  encourage  granula- 
tions* Any  of  these  should  be  removed  by 
fine  curved  scissors,  a  small  curette  {with 
the  help  of  eucaine),  pure  carbolic  acid, 
silver  nitrate,  chromic  acid,  &c.  As  long 
as  the  least  discharge  or  smell  from  the 
meatus  can  be  detected,  the  patient  or 
friends  must  be  made  to  understand  that, 
though  he  has  been  hrought  back  from  the 
edge  of  a  precipice,  he  is  still  not  very  far 
from  the  brink. 

Mr.  Ballance  (loc,  snpra  cit.)  adopted  a 
different  plan  of  after-treatment,  which, 
when  succesaful,  is  superior  to  the  above 
in  point  of  time,  and  in  saving  patient 
and  surgeon  the  repeated  pluggings-^a 
point  of  much  importance  in  hospital 
patients  and  those  who  are  timid.  Ten, 
tuurteen,  or  twenty -one  days  after  the  first 
operation,  he  covers  in  all  the  exj)Osed  hone 
by  means  of  grafts  taken   by  Tiiiersch's 

method  (p.  233).  But  if  any  disease  be  left,  or  if  caries,  as  a  result  of 
operation-injury,  follow,  this  method  will  fail.  Mr.  Ballance^s  first 
departure  from  the  ordintUT  treatment  concerns  the  cartilaginous  canal. 
Being  dissatisfied  with  the  Hap  method,  owing  to  the  difllculty  met  witli 
in  keeping  the  flaps  in  place,  he  pursues  the  method  illustrated  in 
Figs.  114  to  118. 

Before  the  curved  wound  on  the  mastoid  is  sutured,  the  hony  cavity 
is  thoroughly  cleansed,  dried,  and  plugged  with  a  narrow  strip  of  iodo- 
form gauze  carefully  packed  rtguinst  the  inner  wall  of  the  antrum,  attic, 
and  tympnnuni,  the  end  being  brought  out  through  the  enlarged  meatus. 
This  is  changed  as  often  as  needed  in  the  interval  between  tlje  two 
openitions.  At  the  end  of  a  week  the  stitches  uniting  tlie  curved  skin 
wound  will  have  been  removed,  but  the  deep  threads  holding  the  meatal 
flap  in  position  should  be  left  in  situ  as  long  as  possible. 


The  white  line  here  Bhowa  the 
flirection  of  the  incision  in  the 
concha.  The  knife  is  first  carried 
thrmgli  tlic  coriclia  backvvar^.la, 
and  then  backwards  anti  upwunlH 
till  the  anterior  exti^eniity  of  the 
helix  ifl  reachefl.     {ilallance.) 


I  jAap   kii 
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Mr.  Ballaiice*s  second  and  most  impoilant  improvement — i.^.«  the 
grafting  of  tlie  bony  cavity — is  performed  as  follows : — Ten»  fourteen^  or 
twenty-one  days  after  the  first  operation,  on  the  morning  of  the  second 
o|ieratinii  the  cavity  is  washed  out  with  warm  sterile  saline  solution; 
Htu\  this  is  the  only  tliiid  which  is  used  at  this  opemtion. 

The  anfesthetic  having  heen  given,  the  original  incision  is  opened  np,| 
HUi]  the  pinna  displact-d  forwards  as  in  the  first  operation.  All  oozing] 
muKt  he  arrested  with  dry  sterilised  gauze,  or  the  approximation  of  the] 
graft  to  the  hone  will  he  prevented.  A  graft  is  next  cut,  as  thin  afj 
possible,  in  the  usual  way  <p.  234)*     If  practicable,  one  large  enough  1 


Flo,  116. 


Tiie  coiicho-meatal  flap  is  eeen  IrchiDd  the  maistuid  fl»p,  8apportjtig  sUtehes 
(one,  two,  or  thnse,  as  the  CAae  mny  be)  are  carried  tlirongh  the  edge  of  the  oonchik] 
cartilage.  The  two  tbrciuk  of  each  stitch  are  now  threaded  on  one  needle,  mj  that 
thej  can  be  passed  through  the  skin  and  other  tiB.9ucs  of  the  maistoid  flap  without 
congtrictiog  theitj.  Before  the  support ing  Btiicbea  are  pa8«»ed  the  thick  bjer  of 
tissue  behind  the  posterior  wall  of  the  mcatn*  is  cut  awaj  so  as  to  facilitate  the 
application  of  the  nieatal  to  the  skin  flap*    (Ballancc.) 


cover  the  whole  piniiihitinpj  hnny  area  shonld  be  employed.  It  is 
carried  to  tJie  wound  on  one  of  Mr.  Balhince^s  microscopic  section-lift 
When  the  graft,  or  fXraits,  liave  been,  by  careful  inKni|mltttion»  worked 
from  before  backwards,  bo  as  to  cover  mul  lie  Hat  agai list  the  area  of  the 
first  ojjeratioii,  hlood  or  bubbles  of  air  must  be  removed  hy  tiny  moist 
pledgrts,  or  the  use  of  Mr.  Ballaiice*s  steel  **  stoppers  "  with  pear-shaped 
heads  will  gi^eatly  farilitnte  the  perfect  approxiniatiou  between  the  fjraft 
aiul  the  bony  surface.  As  a  protective  to  the  grafts,  Mr.  Ballaixee 
pi^efers  gold-leaf*  Tbia  is  carefully  pushed  into  position,  and  the  cavity 
plugged  with  a  strip  of  sterilised  ioihifonu  gauze.  A  week  biter  this 
is  removed,  and  in  another  three  or  four  days  the  gold-leaf  is  taken  out 
with  forceps,  aided  by  gentle  iiTigation.     A   little  dry  sterilised  gauze 
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is  packed  in  against  the  graft,  to  be  changed  every  two  or  three  days 
until  the  hen  ling  process  is  complete*  The  cases  in  vvliieh  this  and 
other  methods  fail  to  secure  early  and  sound  healing  are  chietly  explained 
(a)  by  some  iiifeetive  material  being  left  behind  ;  (fi)  by  the  bony  surface 
left  being  irregular  froui  faulty  smoothiug.  Against  such  a  surface  the 
delicate  grafts  may  easily  perish. 

Abscess  in  the  Beain  or  Cerebellum. — (A)  When  in  the  brain, 
the  collection  of  pus  is  usually  in  the  middle  and  back  part  of  the 
temporo-sphenoidal  lobe;  (B)  when  in  the  cerebellum,  in  the  front  and 
outer  part  of  the  lateral  lobe. 

Si/mplom».~These  are  often  ratlier  negative,*  no  special  nerve 
symptoms  being  called  out  in  the  above  regions,  as  is  the  case  with  an 
abscess  in  tlie  motor  area.  They  are  often  masked  by  the  co-existence 
of    other    complications     of 

otitis  media.      "Abscess  in      ^  Fig.  117. 

the  brain  may  be  latent,  pro- 
ducing no  symptoms  directly 
referable  to  the  brain,  only 
general  symptoms  of  ill 
health,  until  excited  to 
activity  by  a  blow,  or  some 
minor  operation,  such  as  the 
renioval  of  a  polypus  *'  {Bal- 
lance)*  Such  latent  abscesses 
possess  a  well-marked  cap- 
sule. TIjis  is  of  two-fold  im- 
portance. It  prevents  the  risk 
of  i*upture  and,  as  will  be  seen 
later,  it  may  baffle  attempts 
to  find  the  pus.  ()n  the  other 
hand  a  rapidly  ejdargiug 
abscess  is  very  likely  to  rup- 
ture into  a  lateral  ventricle, 
and  the  more  acute  the 
abscess  the  more  will  it  be 
accompanied  by  an  advancing 
infection  of  the  surrounding 
brain.  This  condition,  by  causing  such  symptoms  as  a  high  temperature 
and  delirium,  will  be  an  additional  cause  of  the  masking  of  the  typical 
symptoms  of  cerebral  abscess.  By  leading  to  a  diagnosis  of  meningitis, 
they  may  cause  the  abscess  to  be  overlooked.  There  is  a  history, 
perhaps,  of  mastoid  suppuration,  with  tlie  symptoms  given  above, 
unrelieved  by  treatment.  An  earlier  period,  in  which  headache, 
vomiting,  and  a  dull,  heavy  mental  state  are  usually  present,  is 
foUowed    by   a   more   urgent   stage-      Amongst   the   most  important 


The  supporting  stitches  are  shown  drawn  tight, 
and  flap  porting  the  raw  surface  of  the  coucho- 
mcatjd  6ap  against  the  rawsuiiaccof  the  mastoid 
flap,     (Ballance.) 


•  Dr.  Collinftr  of  New  Yorlt,  in  an  interesting  review  QAnier.  Jovrn,  Med.  SrL^ 
April  1899)  ot  the  recent  literature  of  the  ti*eatmcnt  of  abscess  of  the  brain,  conclude* 
that  '*  the  literary  records  of  each  eucceeding  year  ishow  that  the  mortalit3''-rate  of  abscess 
of  the  brain  haa  not  fallen  as  it  HhoulJ  have  done.  This  resalt  may  be  attributed  to  two 
factors  :  first,  to  lack  of  early  recognitioo  of  the  disease,  apart  from  its  localisation  ;  and, 
second,  to  the  fact  that  aurgeona  are  oftentitncg  not  sufficiently  assiduoui  in  their  search 
lor  it/' 


j02  OPERATIONS   ON    THE    HEAD   AND    NECK. 

gymploiDB  of  this  are  agonising  Leadacbe  ;  *  drowsiness,  deefpemng 
into  coma;  while  power  of  speech  reniains,  the  answers  are  unwillinglj 
given,  delayed,  but  intelligent  ;**  shiggiah  but  perfect  cerebration'* 
(Barker^  Lancet,  1887,  vol*  i,  p.  1177);  vomiting  (this  is  occasional, 
or  ceases  after  a  day  or  two),  not  constant  and  incessant;  one  or 
two  rigors  may  occur  at  the  commeiicement  of  the  abscess  fonnation, 
but  they  are  not  commonly  repeated  in  an  unconiphcated  case  of 
abscess  ;  the  temperature  is  rarely  high  in  cases  uncomplicated  with 
meningitis  or  thrombosis,  often  subnormal — €.<?.»  97%  and  falling  ; 
the  pulse  slow — e.g,^  65 — ^50  ;  optic  neuritis  ;  t  progressive  emaciation  ; 
obstinate  constipation.  Monoplegia,  or  paresis  of  the  centres  of  the 
upper  extremity,  paralysis  of  face,  ptosis,  alteration  of  pupil,  are  either 
absent,  or  slightly  marked  and  dithcuU  U\  detect  in  the  condition  of  the 
patient.  Tiieir  presence  must  depend  in  part  how  far  an  abscess  has 
extended  forwards  in  the  tt^mporo-sphenoidal  lobe  sufficiently  to  press 
upon  the  lower  convolutions  of  the  motor  area  and  the  cavernous  sinoB 
lying  on  the  inner  aspect  of  the  anterior  end  id'  the  lobe.  The  following 
sj^miitoms  are  most  grave,  atid  point  to  a  fatal  termination  being  not 
long  delaye<l — viz*,  lividity,  iiTcgiilar  pulse,  tracheal  riiles,  pulmonary 
crepitatioti,  incontinence  of  excreta,  tremors,  cervical  swelling  along 
the  internal  jugular  vein  (p*  311),  and,  of  course,  evidence  of  pyaemia  or 
meningitis,  these  conditions  aften  co-existing. 

Abseesn  in  the  CerfbeUum, — While  the  symptoms  common  to  cerebral 
and  cerebellar  abscess  have  been  recognised  for  several  years,  those 
peculiar  to  abscess  in  the  cerebellum  have  been  nuich  less  clearly  defined. 
Surgeons  have  received  groat  help  here  from  an  elaborate  article  by 
Dr*  T.  D.  Acland  and  Mr.  Ballance  {*S7.  lliomas^s  Ilosp,  Rep,,  vol.  xxiii. 
P*  I33)*  The  writers  thnvw  doubt  upon  the  opinion  usually  held,  that 
abscess  in  the  temporo-sphenoidal  lobe  is  more  ct»mmon  than  in  the 
cerebellum.  They  ipiote  Konier*s  statistics  (Arrh.  /  (ihrenheilkunde^ 
Bd.  xxix.  1890,  S.  16),  showing  that  in  100  cases  of  abscess  oi  the 
brain,  secondary  to  ear  disease,  62  were  in  the  cerebellum  and  32  in 
the  cerebrum,  and  6  in  both  cerebrum  and  cerebelluiu.  Of  ^^  cases 
collected  from  the  St.  Thnmas*s  and  the  Great  Ormond  Street  Hospitals, 
24  were  cerebellar  and  1 1  temporo-sphenoidal  abscesses.     In  two  cases 

•  Dr.  Pitt  {Joe.  tupra  eit.')  considers  that  the  two  most  characteristic  sjmptoow  are 
*'  ft  headAche  of  Inteuse  severity,  and  a  dult.  sluggish  mental  state/ ' 

f  It  seems  at  present  unsettled  to  what  condition,  thrombosis,  menin^tis,  &c.,  this 
gymptcjin  is  chk^tiy  tlue.  While  optic  neuritis  is  certainly  met  with  iu  aljacesB^  meuia- 
gilis,  and  thrombosis,  it  may  lie  present  in  mftstoid  inflammation  without  any  cerebral 
abscess  or  other  known  complication  save  otitis  media,  and  may  persist  for  a  long  time 
after  the  case  has  been  aaccessfuUy  treated  by  operation  ;  this  occurred  very  markedly  in 
A  case  which  I  was  asked  to  operate  by  Dr.  F.  Taylor  in  his  wards  at  Guy's  lIospitnL 
Another  point  is,  I  think,  certain— tliut  if  optic  neuritis  persists  after  a  cerebral  absoesB 
has  been  opened  and  aU  seems  to  be  doing  well,  it  is  evidence  that  the  cavity  is  not 
completely  drained.  Persistence  of  the  neuritis  was  a  very  market!  feature  in  the  cam 
mentjonLHi  later,  in  which,  after  trephiiiiug  and  tinding  a  very  large  temporo-spheooidiil 
abscess,  1  had  on  two  occasions,  many  weeks  subsequently,  to  let  out  re-collect  ions  of  pus. 
Here  it  was  not  until  long  after  the  Jirst  operation,  the  wound  being  now  healed,  and  the 
patient  for  8ome  lioie  up  ivnd  abimt  to  leave  the  hospital,  that  Dr.  Ooodall,  the  medical 
registrar,  reporteti,  "  On  Aug,  2  (five  and  a  half  months  after  the  first  operation)  there  was 
a  Httlc  in<lifltinctne'<s  of  tliL^  inner  edge  of  the  right  disc  (the  abscef*ft  liad  been  on  the  left 
side),  otherwise  btith  dijic*  wore  normal.*" 
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an  abscess  was  present  both  in  the  teniporo-spbenoidnl  lobe  and  in  the 
cerebelhiin.  In  20  cases  the  abscess  was  on  the  rif^ht  side,  and  iti  X3 
on  tlie  left  (footnote,  p*  287).  Dr.  Acland  and  Mr.  BaUanr-e  drew 
attention  to  the  fact  tliat  in  tlieir  case  certain  symptoms  were  present 
which  so  closely  resembled  the  etTects  produced  hj  removal  of  one 
lateral  lobe  of  the  cerebeHum,  that  they  deserve  to  be  fully  con- 
sidered. These  are  :  i.  Paralysis  of  the  upper  extremity  on  the  same 
side  as  the  lesion,  ii.  Conjugate  deviation  of  the  eyes  towards  the 
opposite  side.  iii.  Lateral  nystagmus,  iv.  Exaggerated  knee-jerk  on 
the  same  side  as  the  cerebellar  lesion,      v.  A  tendency  to  face  towards 

Fig,  118. 


The  Biipporting  stitches  are  shown  pa*i4iing  Ihrougli  the  aii^leof  jiinntion  of  the 
pinna  and  the  mastokl  flap.  They  were  two  in  number  in  the  caw  from  which 
the  drawing  wad  niiide.  They  nre  tied  over  pieces  of  rubber  tubing.  This  is 
ehown  tcx>  small,  and  the  threads  are  tied  too  tightly,  I'he  curve^l  incision  is 
entirely  closed  by  gosBamer  silkworni-gnt  sutures.    (Ballance.) 

the  side  of  the  lesion  in  walking,  vi.  Staggering  gait,  and  a  tendency 
to  fall  to  ward  a  the  side  opposite  the  lesion,  vii.  Attitude  in  bed  :  the 
patient  tends  to  lie  on  the  side  opposite  to  the  lesion  with  the  limhs  flexed, 
and  with  the  side  of  the  face  corresponding  to  the  lesion  uppermost. 
The  diagnosis  of  cerebellar  abscess  is  dealt  with  in  the  fidlest  and 
most  helpful  way,  and  the  pajier  deserves  the  most  carefal  study.  Time 
only  will  show  to  how  many  cases  the  above-given  localising  evidence 
of  cerebellar  abscess  applies,  and  how  far  surb  indications  may  be 
furtlier  modified  by  the  site,  size,  and  duration  of  the  abscess.* 


•  Dr.  J*  Mitchell  Clarke  and  Mr.  Morton  {lirntol  MaL  Ch'u\  Rei\,  vol.  xix„  No.  72, 
p.  112)  atnte  that  in  their  caae  0!  cerebellar  al^^cess  successfully  eTacuat-ed  the  clinical 
symploms  closely  coirespoDde^l  with  ihose  given  bv  the  authors  of  t!ie  above  paper*  lu 
three  CMea  of  cerebellar  absce^  published  by  Dr.  Ureeu,  Prof  elisor  oC  Otology  at 


u 


Tlie  figure  showB  the  relations  of  the  laterd  litiuato  the  outer  waUoI  the  akiill,j 
atid  the  |x]«ttioti  of  the  trepbinc-opciiing,  a^  fc»r  ex[>loring  It,    Beid*8  base-Uiie  J 
shown  (»ii*«ing  throu^jh  the  middle  of  the  external  naditory  mefitns  and  touching  ^ 
the  lover  maripD  of  the  orbit,     x  x  indicate  the  mi*i  of  the  tentorium  as  far  tm  it 
ifl  in  relation  to  the  outer  wall  of  the  skulL    The  antorior  x  shows  the  point  where^ 
the  tentorium  leaves  the  skull  and  ifl  attnehed  to  the  tipfver  border  of  the  petTOQ 
bone,    a,  Trephine -opening  to  eict;iosc  lateral  sinus,  its  centre  being  i  inch  behin 
and  {  inch  al>ove  the  centre  of  the  meatus.    This  opening  can  easily  be  cnlarigQi|| 
upwards*  backwards,  downwartls,  and  forward*  (see  the  dotted  lines),  by  suitabll 
angular  forceps.     It  is  always  well  to  extend  it  forwards  so  as  to  open  up  th 
mastoid  antrum,  c.     b,  TrepliiQe-f>pcning  to  explore  the  anterior  surface  of  the 
petrous  bone,  the  itK^f  of  the  tyini>anuni,aDd  the  f^etro-squamous  ftssuref  its  centre 
being  situated  a  short  inch  above  the  centre  of  the  meatus.    At  the  lower  mar] 
of  this  trephine-opening  a  prol>e  can  be  iriftiniiatcd  between  the  dura  and  the  bono^ 
and  made  to  search  the  whole  of  the  anterior  surface  of  the  petrous,    c,  Trc'pbinc- 
opening  for  exposing  antrum,  J  inch  aljove  and  behind  the  centre  of  the  meatus. 
d,  Trepbine-opcning  for  teroporo-sphenoidal  abscess  (Barker),  if  inch  behind  and 
aboTe  centre  of  meatus.     The  nee<ile  should  be  directctl  at  first  inwanls,  and  a 
little  downwanifl  and   forwards,     c,  Trepbineof^ening  for    cerel>eUar  abseest, 
I)  inch  behind  and  i  inch  below  the  meatus.     The  anterior  Ujrtler  of  the  trephine 
should  be  just  under  cover  of  tht*  i>oeterior  border  of  the  ma.stoid  process.     Such 
an  opening  is  well  rcmovefi  from    ihe  lateral  sinus,  and  a  nec<ile,  if  directed 
forwards,  inwartls,  and  upwards,  would  enter  an  absoefis  occupying  the  anterior 
portion  of  the  lateral  lobe  of  the  cerebellum^  the  usual  »ite  of  an  absoeas  In  this 
part  of  the  brain.    (Barker*) 


College  (Am^,  Journ,  Med.  Sci.^  April  1899),  [>aralyBis  of  the  extremities  was  absent  in 
all,  and  it  it  stated  that  "  in  all  of  the  cases  an  aceurnte  diagmisis  liefore  operation  was 
absolutely  impofisible/'  Those  interested  in  tliis  ilifficult  ques^l  ion  of  diagnosis  of  cerebellar 
diseaae  should  refer  to  a  mattttrly  paper  by  Dr.  A.  Bruce,  of  Edinburgh,  "  On  the  LocalJsa^ 
Uon  and  Bymptoms  of  Dmease  of  the  Cerebellum^  considered  in  B^lfttion  to  its  Anatomical 
ConnceUons"  (^Brit,  Mfd.  Jmrn.,,  vol,  i.  1899,  p*  1079). 


ABSCESS   IN    THE   BRAIN    OR   CEllEBELLUM, 


305 


and  accompanying  oBtlema.  A  little  inereafle  in  the  above  conditions 
— €jj,f  when  an  aucesthetic  is  given— may  easil}^  bring  about  a  fatal 
resnh. 

Where  tlie  diagnosis  between  a  cerebra]  and  a  cerebellar  abscess 
still  remains  doubtful,  the  only  point  that  should  guide  us  is  this : 
if  there  is  reason  to  believe  that  an  abscess  exists  in  the  brain,  the 
surgeon,  on  faOing  to  find  pus  in  the  tempo ro-sphenoidal  lobe,  should 
not  alKiw  the  patient  to  die  without  exploring  the  corresponding  lobe 
of  the  cerebellunK 

A.  Staps  of  the  Operation  of  Trephining  for  Temporo-Bphenoid^ 
Abscess.— Any  opening  in  the  antrum  and  the  tympanum  having  been 
rendered  as  aseptic  as  possible,  the  side  of  the  head  having  been  shaved 
and  sterilised,  a  semilunar  Hap  of  apprapriate  size  is  turned  up,  and  the 
haemorrhage  arrested  by  Spencer  Wells's  forceps.  Figs,  119  and  120 
show  the  different  sites  for  applying  the  trephine  for  a  cerebral  or  a 
cerebellar  abscess. 

Mr.  Ballance:  **  The  application  of  the  point  of  the  trephine  should 
be  about  |  inch  above  the  snprameatal  spine,  the  object  being  to  expose 
tlie  lowest  part  of  the  middle  fossa  just  external  to  the  tegmen  autri 
and  tefsfmen  tynipani.  Immediately  above  the  tegraina  are  the  tissues 
in  whieh,  as  a  rule,  the  infective  process  first  develops." 

Sir  W.  Mace  wen  gives  the  following  as  the  rule  for  exploring  a 
trmporo-sphenoidal  abscess  : — **  The  centre-pin  of  the  trephine  is 
placed  in  a  line  with  the  posterior  wall  of  the  meatus,  and  J  inch 
above  the  posterior  roof  of  tlie  zygoma."  Mr*  Barker  (Brit*  Med, 
Jtmm,^  Dec.  11,  1886)  thinks  that  nine-tenths  of  abscesses  in  the 
brain  are  within  a  circle  with  a  f-inch  radius,  wliose  centre  lies 
i\  inch  above  and  the  same  distance  behind  the  centre  of  the  bony 
meatus.  Either  of  the  two  methods  first  given  will  give  better  drainage 
iind  is  to  be  preferred.  The  crown  removed  cautiously,  according  to 
the  directions  given  at  p.  252,  should  not  show  any  of  the  groove  for 
the  hiteral  siims*  nor,  if  possible,  any  middle  meningeal  branch.  If 
the  latter  is  in  the  way,  crossing  the  dura  mater,  it  should  be  secured 
between  two  catgut  ligatures.  The  opening  in  the  bone  is  next  freely 
enlarged,  until  it  measures  at  least  ij  inches  transversely  by  i  inch 
vertically.  The  dura  mater,  if  the  abscess  be  of  any  size,  will  now 
bulge  forward  without  pulsation.  Sir  W.  Mace  wen  points  out,  however, 
that  "  a  small  abscess  may  exist  at  a  deeper  level  without  any  diminution 
of  the  cerebral  pulsation*"* 


k 


•  In  some  cases  the  presence  of  a  temporo-sph^nnidal  abscess  has  been  detected  dtiring 
an  operation  on  tbe  aDtraoi  by  the  presence  of  a  perforation  in  the  roof  of  this  cavity 
(p.  297),  which  communicates  tvith  the  iitjsccgtf^  An  aljsccss  thus  detected  has  been 
oocftsionally  drained  by  cnhirging  the  opening  and  dilating  the  abscess  track.  Soch 
drainage  from  the  antrum  is  liable  lo  be  inadequate,  especially  in  large  absoessea  ckC  rapid 
growth  and  without  well-delin«3d  walls.  A  second  openioiE^  should  be  made  into  the  abscess 
higher  op,  in  the  usual  way,  and  a  tube  introduced  here  also.  The  abscess  can  then  be 
wa«ihed  out  from  the  upper  to  the  lower  opening.  8ome  8urgeon«,  with  especial  experience 
of  ittural  surgery,  are  in  the  habit  of  opening  temporo-aphenoidal  abscess  through  the 
legmen  tynipani*  Having  myself  \md  experience  of  both  methods,  I  am  convinced  that 
for  the  majority  of  my  readers  who  are  without  that  especial  experience  which  can  only 
\m  j>o«8€S8ed  by  very  few,  exploration  through  the  side  of  the  skull  is  the  simpler  and 
safer  mt'thoil^  The  tegmen  tympani  route  givea  exccUeni  drainage  and  ia  uMy^i  saH^factory 
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Before  opening  the  dura  the  cat  bone  sarfaces  around  and  the  J 
membranes  beneath  should  be  protected  hy  iiibking  in  sterilised 
iodoform  and  with  gauze  before  any  infective  pus  is  withdrawn*  The 
diira  sliould  be  opened  bj  a  crucial  incision  as  a  flap  may  interfere 
with  free  drainage*  To  render  easier  the  securing  of  any  cut  Tesaels, 
a  snmll  aperture  is  first  made  in  the  centre  by  inciting  the  membrane 
gradually  with  a  knife,  the  opening  is  then  completed  by  cutting  with 
fine  blunt-pointed  scissors.  Two  points  must  be  now  remembered. 
Owing  to  the  intracranial  tension  the  vessels  of  the  cortex  wiU  be 
forced  closely  against  the  membranes,  and  if  there  has  been  any  i 
meningitis  the  membranes  will  be  fused  to  each  other  and  to  the 
brain,     (Macewen.) 

With  regard  to  the  three  instruments  usually  employed  for  tlie  j 
detection  of  an  abscessi  the  fyllovving  practical  hints  are  given  by  the 
same  authority: — **  If  a  hollow  needle  without  a  stylet,  such  as  some 
of  those  used  with  an  aspirator,  be  introduced^  it  will  cut  the  brain 
substance  and  become  occluded,  and  if  the  pressure  inside  the  abscess 
be  Bmall,  the  occluding  brain  substance  may  not  be  forced  out  of  the 
hollow  needle,  and  consequently  any  pus  may  be  prevented  froml 
escaping.  It  is  passible  that  the  abscess  cavity  nmy  be  missed  if] 
attention  be  not  directed  to  this  pouit.  The  introduction  of  a  trocar 
and  cannuhi  will  obviate  this  difficulty,  but  while  being  inserted  it 
is  liable  to  transfix  a  small  abscess  without  revealing  the  pus,  unless 
the  trocar  be  removed  once  for  each  quarter  of  an  inch  of  brain  tissue 
penetrated.  When  the  Muus-forceps  are  used  the  blades  are  several 
times  gently  expanded  as  they  are  introduced.  The  instrument  used 
ought  to  be  innerted  in  an  inward,  downward,  and  sliglitly  forward 
direction,  so  as  to  impinge,  if  it  went  far  enough,  against  the  cranial 
aspect  of  the  tegnien  tympani.  While  the  instrument  is  being  inserted, 
a  BUffht  to-ajid-fro  lateral  movement  ought  to  be  imparted  to  its  point, 
with  tlie  view  of  ascertaining  whether  it  has  entered  a  cavity,  inside  \ 
which  its  extremity  can  move  without  resistance."  In  cases  of  dilficulty 
iny  own  experience  would  lead  me  to  prefer  a  narrow-bladed  knife  or 
straight  bistoury  to  any  needle* 

The  following  is  an  excellent  instance  of  the  thickness  of  the  wall  ofj 
a  cerebral  abscess. 

A  child,  «t.  5,  with  long-stamliiig  maatold dii^^e,  vma  under  the  care  o!  Mr,  P.  Patemm 
at  the  G  laegow  lloynl  luSnniuj  {Lancfft^  Jan.  38, 1905),  A  large eroiion  had  been  foandin 
the  tegnieti  tjmi>an],  and  on  exploring  the  tcmporo-ftphenoidal  lobe,  the  membranes  (which 
pnlaated)  wcrti  incised,  and  a  hollow  needle  introduced  into  the  cerebral  gabstanoe.  At  a 
depth  of  threc-qvmrters  of  an  inch,  the  inBtmmeat  came  in  contact  with  a  firm  resiating 
masa.  The  siie  of  tlie  tumour  was  ae^^srtainod  by  paidng  the  needle  in  varions  directioDB, 
but  steady  and  fairly  firm  iiresaure  failed  to  make  il  penetrate  the  substance.  A  fiolid 
tumour,  probably  tuberculous,  with  leptCKmeningitis,  was  diagnosed,  and  as  the  xtiaat 
seemed  too  large  and  too  dcply  situated  for  removal,  the  patient  was  put  back  to  bed. 
Death  t^x^k  place  five  hours  later.  At  the  necropsy  a  teniporo-sphenoidal  abeoeia  witli 
very  thick  wtdU  lUiil  of  very  long  duration  was  found.  It  contained  thick^  creamj  piiSa 
Even  after  removal  coosiderable  force  was  required  to  penetrate  it. 


if  A  lemporchapbenoidal  abscen  be  struck  at  oitoe.  Bitt  where  au  abnes  is  small,  or 
pPMiwtt  Ihiok  walla  the  limited  space  given  by  the  tegmen  route  renders  this  path  lea 
Mtiafteloqr. 
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The  diflSculty  met  with  in  this  case  supports  my  view  that  a  narrow 
bistoury  is  often  superior  to  a  needle.  However  this  may  be,  the 
candid  publication  of  such  cases  is  most  praiseworthy,  and  quite  as 
helpful  as  that  of  many  successful  ones. 

Since  writing  the  ahove  I  find  that  Mr*  Ballaace  adds  the  weight  of 
his  authority  to  the  use  of  the  knife,  and  to  the  enucleation  of  cerebral 
abscesses  in  those  cases,  a  minority,  in  which  a  capsule  is  present  The 
two  following  cases  quoted  by  him  are  most  instructive  ;  it  will  be  seen 
how  closely  the  first  resembles  that  of  Mr.  Paterson. 

Mr.  Baliniicc  had  been  called  to  a  case  of  cerebral  absoess  in  which  coma  had  super- 
vened, and  artificial  respiration  was  being  performed  on  bis  arrival.  WheJi  the  bone  had 
been  freely  lemovetl  *'the  bniin  biilged  under  great  pressure,  but  natural  respiration  did 
not  retnm.  A  tr&car  and  cannula  were  plunged  in  u[>  to  the  hilt  and  impinged  upon  a  hard 
mass  which  it  did  not  penetrate,  Aa  this  was  thought  to  be  a  aolid  Xmmxl  tinnour  which 
could  not  be  removed  the  operation  waa  abandoned.  The  necropsy  reveaJed  an  encapsuled 
abeeess  containing  an  ounce  of  thick  green  pus,  replacing  the  right  optic  thalamus.  The 
capflule  waa  very  firm,  and  quite  one-cigbth  of  an  Inch  thick.  This  abeceaa  might  have 
been  enucleiited  had  it  been  recognised. 

The  second  case  was  under  the  care  of  Mr.  Abbott  {SU  Thomas's 
Ho9p.  Rep,^  vol.  XXV.  p.  205). 

*'The  brain  was  explored  in  various  directions  with  a  trocar  and  cannula  with  a 
negative  result.  At  the  necropsy  there  was  found  a  large  abscess  with  verj  thick  walla 
containing  over  four  ounces  of  green  offen«ive  pus.  So  thick  was  the  wall  that  the 
abioeaa  ehelied  out  whole  and  could  be  rolled  about  the  table.  In  fact  it  needed  a  sharp 
plunge  with  the  knife  to  open  it,'' 

The  pus  having  been  detected,  it  remains  to  empty  the  abscess  cavity 
completely,  if  enucleation  is  not  considered  feasible.  The  rate  at  wliich 
the  abscess  has  formed,  whether  it  lias  a  well-marked  wall,  the  degree 
of  infection  present  in  its  contents,  the  number  and  size  of  any  sloughs 
of  hrain  substance,  are  all  to  be  remembered  here.  When  the  abscess 
is  struck,  as  is  shown  by  the  escape  of  pus  or  the  bubbling  of  gas,  the 
opening  is  enlarged  by  a  small  scalpel  or  by  inserting  sinus- forceps  and 
opening  them.  Any  sloughs  that  appear  are  drawn  away,  aiul  if  the 
pus  is  very  foul  the  abscess  cavit}^  may  be  very  carefully  irrigated  with 
gentle  pressure,  but  only  after  two  drainage-tuhes  have  been  inserted, 
sterile  saline  solution  or  boiled  water  being  introduced  very  gently  by 
one  tube  and  allowed  to  flow  out  by  the  other.  As  soon  as  the  returning 
fluid  is  clear,  irrigation  should  he  stopped.  Where  there  are  no  facilities 
for  irrigation,  emulsion  of  iodoform  and  glycerine  may  he  injected* 
Whether  tubes  of  decalcified  bone  or  the  ordinary  india-nihber  ones 
are  made  use  of,  the  inner  end  should  be  safely  lodged  just  within  the 
abscess,  and  no  more,  while  the  outer  one  should  he  secured  to  the  flap, 
and  this  so  arranged  as  not  to  interfere  with  free  drainage.  The  flaps 
of  the  dura  sliould  not  he  too  closely  stitched  together  in  any  case,  and 
where  the  pus  is  foul  the  flaps  sboiUd  be  reflected  and  iodoform  gauze 
wrung  out  of  carbolic  acid  (i  in  20)  should  be  carefully  packed  around 
the  opening,  to  prevent  infection  of  the  membranes. 

In  some  cases  where  the  abscess  is  large,  where  sloughs  are  present, 
or  the  pus  very  thick,  much  difficulty  may  be  experienced  in  draining 
the  abscess  and  in  securing  its  complete  obliteration.  This  is  usually  due 
to  the  drainage-tube  being  removed  too  soou.     If  an  india-rubber  tube 
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has  been  employed,  this  should  be  replaced  at  the  end  of  thirty-six  orj 
forty-eight  hours  by  a  dei*alcified  bone  tube  ;  and  it  may  be  advisable  taj 
employ  a  series  of  these,  introduced  at  shorter  or  longer  intervals  accord- 
ing to  tho  amount  of  infection  present,  over  a  period  of  two  or  three  weeka«| 
in  a  large  abscess  (vidt  injra)^  especially  in  one  with  thick  walls. 

Recurrence  o/*Symj^/07«ir.— This  is  not  uncommon  in  the  fiiist  fewdayfl 
after  a  cerebral  abscess  has  been  opened.     It  may  be   due  to  faultfl 
drainage,  to  infective  cerebritis  around  the  original  abscess,  to  meninV 
gitisy  or  to  a  second  abscess  being  present  in  another  part  of  the 

Fio.  laow 
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J    ^        fit 
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Mr.  Dean's  method  of  erpo«JU^  the  chief  intracranial  complicationi  of  chroaio 

otitis  media. 

a^  Lino  of  »1cm  incision.  A  semtcircular  liap  com m cueing  just  behind  the 
pinna,  and  having  a  diumcter  meflfluring  about  3  inches.  A,  Pin  of  trephine 
placed  i\  inches  behind,  and  \  inch  above  the  centre  of  the  external  auditoij 
ttieatu&.  <«,  Area  of  bone  removed  by  bone -forceps,  expLiaing  the  lateral  sinus 
completelyj  and  the  dura  mater  above  and  beiow  it,  so  as  to  admit  of  exploration 
both  of  the  tcrapoio-sphenoidal  lobe  and  the  cerebelluni,  rf,  Outline  of  the  lateral 
sinns. 

lobe  or  in  the  cerebellum,  **  In  the  cerebellum  it  is  by  no  means 
infrequent  to  have  a  second  or  third  abscess "  (Ballanee),  This 
authority  illustrates  the  truth  of  the  above  by  two  cases  related  in  his 
article  on  ** Certain  Affections  of  the  Ear**  (Allbutt's  **  System  of 
Medicine/*)  **  lu  one  of  these  one  cerebellar  abscess,  and  in  the  other 
two,  had  been  opened,  yet  botli  patients  died  from  an  unopened  abscess, 
oyster-like  in  shape,  lying  ituniediately  beneath  the  cortex  of  the  upper 
surface  of  the  cerebelhir  hemisphere.  The  examining  finger  felt  the 
sensation  of  resistance,  but  this  was  attributed  to  the  tentorium. 

To  save  the  risk  of  serious  shock  from  a  second  operation,  and  perhaps 
a  fatal  result  in  an  exhausted  patient,  the  surgeon,  when  in  doubt  as  to 
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the  extent  of  the  mischief  and  the  region  in  which  an  abscess  is  situated, 
should  avail  himself  of  the  plan  recommended  by  Mr.  H.  P*  Dean 
{Lanct'i,  1892,  voL  ii.  p.  250),  by  which  with  one  flap  and  one  trephine- 
hole  the  tern poro- sphenoidal  lobe,  the  cerebelhim,  and  tlie  lateral  sinus 
can  tdl  he  explored  (Fig.  120).  A  semicirculai'  flap  of  skin  just  above 
and  behiud  the  ear  is  turned  down,  and  a  periosteal  flap  tlien  refleete(l» 
this  flap  having  a  diameter  of  about  2  inches*  Tire  antrum  is  exphu'ed 
in  the  usual  way,  if  this  has  not  been  already  done,  the  pinna  being 
detached  and  pushed  well  forwards.  The  pin  of  the  trephine  is  placed 
I J  inches  behind  and  |  inch  above  the  centre  of  the  external  Huditory 
meatus,  and  a  disc  of  bone  |  inch  in  diameter  removed.      The  lateral 
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FlQ.    121. 


-Zygoma. 


^loternal  auditory 

-Attic. 

-Mastoid  cells. 
-Antrum. 
-Abscea*. 

^Sigmoid  liauft. 


%■ 


{i^ 


/^  Up  per  part  of 

trephine  opening. 

..Cut  edge  of  scalp, 

flaps  thrown 
down. 


Septic  softeninpr  into  which  hmmorrhnge 
occurred^  causing  a  return  of  Bymptoma. 

Dr.  Acland  and  Mr.  BaUnnce*!  case  of  Cf^rcbclhir  abficcss,  seoondarj  to  otitis 
metlia  guppunUiva,  giioc«BifQUj  dealt  with  by  trephining.  (^.  Thmnoi^n  Hmp. 
It^jf.,  vol,  xjtiii.  pi.  i). 


sinus  IS  exposed  in  the  lower  part^  and  tbe  durn  inater  above,  probably 
bulging  considerably.  The  tetnporo-spbenoidal  lobe  ean  be  explored 
from  the  upper,  and  tbe  sinus  from  tlie  lower  |>ftrt  of  the  trephine- 
bole.  Tbe  cerebeUum  can  be  next  exitmined  by  removing  tbe  bone 
backwards  and  downwards  for  J  inch  with  Hoffnuinn's  forceps, 
this  step  exposing  the  whole  diameter  of  tbe  lateral  airms  and  tbe 
dura  muter  below  it.  The  latter  is  then  incised  uiid  the  cerebellum 
explored  by  the  means  given  at  pp,  306,  310. 

Another  extremely  simple  and  efficient,  method  of  expotiing  tbe  dif- 
ferent areas,  antrum  in  front,  lateral  sinus  and  cisrebelhim  bidjind^  and 
temporo-Bphenoidal  lobe  above,  is  to  begin  by  Hie  usual  curv*^el  irifu«ion 
behind  the  auricle :  a  horizontal  luciMjon  carried  backwards  at  ^ 
angle  to  the  lower  part  will  enable  thr  bit^^iil    fviriun  nnd  <i|P' 
to  be  explored,  wlale  a  vertical  one  carried  upwards  at  a  rtgll 
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tlie  upper  part  of  the  curved  incision  will  expose  the  bone  over  an  absceea 
in  tlietemporo-sphenoidal  lobe.  Usually  any  mastoid  trouble  will  have 
been  aheady  operated  upon*  Where  tliis  is  not  the  case,  and  the 
Byinptonis  of  abscess  are  argent,  this  will,  of  coarse^  be  dealt  with,  and 
a  Stiicke's  opcrfttion  deferred  to  another  time. 

B.  Operation  of  Trephining  for  an  Abaeeas  in  the  CerebeUuin. — 
Mr.  Barker  (Fig*  119)  ftdvises  a  point  rj  inch  behind  the  centre  of 
the  meatus  and  i  inch  below  the  base-line  (**  a  line  running  from  the 
lowerborder  of  the  orbit  backwards  through  the  centre  of  the  meatus*' — 
Reid).  This  point  is  well  behind  the  vertical,  and  well  below  the 
horizout^tl  part  *»f  the  lateral  sinus,  while  it  gives  access  to  all  the 
anterior  third  of  the  latenil  lobe,  in  which  the  pus  is  usually  found.  Mr. 
Balhiuce  (St.  Thmnas's  Hosp.  Hep.,  loc.  supra  cff,)  writes :  *'  A  cerebellar 
abscess  arising  from  ear  disease  is  usually  in  the  anterior  part  of  the 
lateral  lobe,  close  to  the  bone  disease  (inner  side  of  mastoid  or  posterior 
surface  of  petrous)  which  has  eauscd  the  infection.  Place  the  trephine 
so  that  its  anterior  border  is  just  behind  the  posterior  border  of  the 
mastoid  proeess,  and  so  that  its  upper  border  is  below  Reid's  base-line. 
After  the  dura  is  opened  the  trocar  or  pus*seeker  should  be  passed 
forwards,  upwanls,  and  inwards  through  the  cerebellum  in  the  direction 
of  the  jjosteriur  surface  of  the  petrous  bone.  Thus  an  abscess  situated 
in  the  anterior  and  outer  part  of  the  hemisphere  will  be  evacuated.  If 
the  abscess  is  in  the  anterior  and  inner  part  of  the  lobe  the  cannula 
will  liHve  to  travel  quite  two  inches  inwards  from  the  surface  before  pus 
is  struck.  It  is  probable  tliat  in  many  instances  an  abscess  has  not  been 
opened,  and  tlie  patient's  life  lost,  because  tlie  surgeon  has  hesitated  to 
plunge  the  cannula  in  far  enough.  In  abscess  of  the  flocculus,  pus  will 
have  to  be  found  still  more  deeply,''  Tlie  same  writer  points  out  that 
abscess  in  the  cerebellum  may  be  due  to  infection  from  a  sloughing 
sigmoid  sinus,  and  not  from  tlie  disease  of  the  temporal  bone.  When 
a  second  abscess  forms,  which  is  not  uncommon  in  the  cerebellum,  it 
should  be  looked  for  on  the  inner  side  of  the  first  or  posterior  to  it.  For 
further  details  in  dealing  with  a  cerebellar  abscess  the  reader  is  referred 
to  those  already  given  at  p.  306. 

In  three  Kuccessful  cases  I  had  no  difficulty  whatever  in  finding 
the  abscess,  but  it  was  by  no  means  equally  easy  to  feel  sure  that  tlie 
drainage-tube  was  properly  inserted  and  reUiined  in  the  abscess  cavity* 

In  one  case  of  tcmporo^pbenoidal  abeccssr  which  nlbimatclj  made  an  excellent  reooverj, 
I  wm  unftble^  thirty *six  bours  after  the  f  repbiniog  (Feb,  20),  to  satisfj  myself  that  the 
tube*  thutjgh  filiU  in  nta^  reachetl  the  ftbscess.  As  there  was  a  great  teotlency  to  blocking 
of  the  tul)et  owing  to  the  thickness  of  the  ptis  and  tht;  timouut  of  lira  in  detritus  presenti  it 
was  not  stitched^  bo  us  to  allow  of  daily  remoT&land  cloanf?inp.  All  dU\  well  for  a  fortnight, 
save  that  the  tumperature  tL-iidcd  to  remain  suhnornjaL  Then  headache  returned,  and  on 
March  10  1  inserted  a  seal i>el  along  the  track  of  the  tube,  giving  vent  to  thick,  green,  sweet 
pot.  A  larger  drainage-tube  was  inserted i  and  stitchcil  to  the  flap,  which  was  jiartly  cut 
away  to  facilitate  drainage.  There  waa  the  same  tendency  for  the  drainage-tube  t<»  get 
blocked,  and  a  fresh  collection  agaiu  took  (>laeet  with  return  of  headache.  On  May  i,  1 
again  evacuated  from  three  to  four  ounces  of  pus,  operating  now  through  a  hernia  cerebri 
the  flixe  of  a  walnut.  This  was  clipped  away  with  scisflorB.  After  thi»  third  operation  the 
patient  mivtie  an  excel  lent  recovery.  The  hernia  cerebri  was  cured  by  the  constant  preft- 
snre  of  a  leaden  plate  notched  for  the  drainage  tube*  This  was  kept  in  place  bj  the  nzi^ 
remitting  attention  f>t  my  dresser,  Mr.  Me^dowNi-Tumer.  A  hernia  cerebri  may  of  coarse 
be  an  indiciUion  that  the  abscess  is  imperfectly  dmineiJ,  or  that  a  second  one  is  present. 
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Where  this  is  not  the  casethe  constant,  even,  uniform  preaBUPe  of  11  lead  plate,  which  can  bo 
fltcrili&ed  by  boiling,  will  be  found  most  efficient. 

In  the  second  cAse,  a  cerebellar  abscess  also  due  to  right-sided  otitig  media,*  the  pas 
was  e3t|>elletl  under  very  high  tension  thiougb  the  exploriog  canoula,  and  the  abeccss 
pi-omptly  emptied  at  once.    The  eavity  closed  and  the  wound  healed  rapidly. 

In  the  thiri!,  a  case  of  a  frontal  abscess  in  a  girl,  secondary,  after  some  montha,  to  a  fall 
upon  the  nowe.  the  patient  was,  without  my  knowlecige,  discharged  with  a  small  and  appar- 
ently trivial  sinus.  This  became  inf  ecte<l  and  t  he  symptoms  of  ftbacesa  reappeared.  The  case 
was  finally  cured  after  re-opening  the  abscess  and  the  ose  of  decalcified  bone  lubes. 

I  have  introduced  this  case  here  partly  to  empliasise  the  need  of 
complete  drainage  and  thorough  obliteration  of  a  cerebral  abscess,  but 
also  to  call  m}"  reader's  attention  to  the  variety  of  cerebral  abscess, 
which  is  rather  liable  to  be  overlooked,  on  account  of  the  frontal  lobe 
being  often  **  a  silent  area,"  and  the  greater  prominence  which 
abscesses  due  to  otitis  media  have  received.  Cerebral  abscess  of  nasal 
origin  may  follow  disease  in  the  upper  nose,  or  its  associated  cavities. 
This  may  he  brought  about  by  direct  involvement  of  the  bones,  or  by 
extension  along  tlie  blood  vessels  aud  lymphatics*  Meningitis  and 
thrombosis,  usually  of  the  cavernous  sinus,  are  other  compHcations  of 
infection  of  nasal  origin,  alone,  or  in  combination  with  a  cerebral 
abscess.  As  a  considerable  portion  of  one  frontal  lobe  may  be 
destroyed  without  any  marked  especial  symptoms  the  following  advice 
of  V.  Bergmann  {loc.  supra  cit.^  p.  288),  is  much  to  the  point. 
*'  General  symptoms  following  upon  a  suppurative  wound  or  an 
empyema  of  the  frontal  sinuses  will  often  suggest  a  cerebral  abscess. 
Fur  example,  a  person  is  shot  in  the  forehead  and  the  bullet  cannot  be 
found.  The  first  symptoms  of  swelling  and  fever  subside,  and  suppur- 
ation continues  from  a  fistula  for  months,  when  suddenly  headache, 
evening  dulness,  choked  disc,  &c,,  develop*  A  frontal  abscess  should 
be  suspected,  especially  if  the  patient  is  restless  and  repeatedly  vomits, 
although  the  stomach  is  empty.'*  My  space  only  allows  me  to  allude 
to  those  forms  of  metastatic  abscess,  e.g,^  secondary  to  intra- thoracic 
mischief,  especially  such  as  long  standing  empyema,  gangrene  of  the 
lung,  &c. 

It  canjN)t  be  too  strongly  laid  down  that  until  tlie  wound  is  soundly 
healed  tlie  patient  is  not  to  be  allowed  out  of  bed,  still  less  to  leave  the 
hospital,  however  trivial  appears  the  wound  which  still  has  to  heal.  The 
use  of  the  drainage-tube  and  the  administration  of  only  light  diet  will 
often  be  needed  for  two  or  three  weeks,  and  if  there  is  any  delay  or 
doubt  about  the  fmal  healing  the  patient  should  be  kept  quiet  in  bed  for 
another  two  or  tliree  weeks. 

Infection  of  Sinuses, —The  following  remarks  refer  to  infection  of 
the  lateral  sinus,  especially  thrombosis.  This  is  a  grave  lesion,  from  its 
tendency  to  cause  general  pytemia  and  distant  suppurations,  \\lientlie 
mischief  is  limited  to  this  sinus,  as  is  usually  the  case  in  the  earlier  stsges, 
much  hui>e  may  be  placed  in  operative  interference.  Sir  V,  Horsley 
{Clin,  So€,  Trans.,  vol,  xix.  p,  290)  first  in  this  country  suggested  liga- 
ture of  the  internal  jugular  in  these  cases,  and  Mr*  Lane  (tiirf.,  vol.  xxii. 
p,  262)  first  adopted  tliis  step  with  success,  with  the  objects  of  securing 
more  thorough  removal  of  the  septic  thrombus  from  the  sinus,  and  to 


•  This  iialient  waa  admitted  in  a  gtate  of  insensibility  and  moribund  ;  no  ans^sthetjc 
wafl  tiaed. 


312 


OPERATIONS   ON    THE    HEAD   AND   KECIL 


obviate  the  passage  of  septic;  material  or  antiseptic  injections  into  the  circa- 
lation.  In  the  Ijancet  (vol.  i.  i8go,  pp.  1057,  11 14)  is  a  most  instructive 
paper  b}'  Mr.  Ballance,  wlio  bad  then  operated  in  four  casea,  in  two 
Buccesafully.      Where  the  mischief,  in  rarer  cases,  has  extended  from 

the  lateral  to  the  other  sinuses,  e.;/.,  by  the  petrosal  to  the  cavernous  sinuSy 
interference  will  be  hopeless.*  It  occasionally  liappens  that  the  priniaiy 
seat  of  the  thrombosis  is  in  the  superior  petrosal,  not  in  the  lateral  sinus. 

Mr.  Ballance  (/oc.  supra  ciL)  believes  that  the  following  ^oiip  of 
symptoms,  when  present  together,  are  pathognomonic  of  septic 
thrombosis :— i.  A  history  of  purulent  discharge  from  the  ear  for  a 
period  of  more  than  a  year.  2.  The  sudden  onset  of  the  illness,  with 
headache,  vomiting,  rigor,  and  puin  hi  the  affected  ear.  3.  An 
oscillating  temperature,  4,  Vomitings,  repeated  day  hy  day,  5,  A 
second,  third,  or  more  rigors,  6.  Local  cedema  and  tenderness  over 
thenmstoidjf  or  in  the  course  of  the  internal  jugular.}  7.  Tenderness 
on  deep  pressure  at  the  posterior  border  of  tlie  mastoid  and  below  the 
external  occipital  protuberance,  8.  Stiffness  of  t!ie  muscles  of  the 
back  or  aide  of  the  neck.     9,  Optic  neuritis. 

Dr.  Schlatter  (v.  Bergmann's  St/st.  af  Pract*  Surg,^  p.  293)  states 
that  jaundice  is  frequently  observed,  occurring  three  times  as  often 
in  pure  sin  us- phlebitis  as  in  the  complicated  form.  In  all  cases 
enlargement  of  the  liver  was  found.  Swelling  of  the  spleen  is  always 
present.  Convulsions  are  rarely  present  in  pure  sinus*phlebitis.  In 
the  complicated  form  they  occur  tliree  times  as  freipiently,  and  most 
frequently  when  complicated  by  cerebral  abscess.  In  marked  contm- 
distinction  to  cerebral  abscess,  the  activity  of  the  brain  is  not  impaired 
in  uncomplicated  infective  thrombosis,  the  intelligence  of  the  patient 
being  retained  almost  to  the  end.  The  last  statement  requires,  I 
think,  some  qualification  according  to  the  degree  of  toxjemia  present. 

Dr.  Sclilatter,  in  his  minutely  careful  article,  describes  three  types 
which  the  course  of  this  disease  may  take.  (a)  Pulmonary,  much  the 
most  frequent,  Hessler  having  shown  that  in  130  cases  of  sinus- 
phlebitis  with  metastases,  the  lungs  were  found  unaffected  only  14 
times  ;  (h)  Abdominal,  the  toxtemia  here  causing  typhoid  fevcrdike 
symptoms;   (r)  Meningeal. 

Tlie  treatment  of  ttiese  cases  must,  in  Mr.  Btdlance's  words,  ^*  be 
twofold — viz.,  tlic  free  ex|KVfiure  and  removal  cd'  tlie  focus  from  whicli 
the  pyiemic  infection  has  occurred  or  is  threatening  ;  and,  secondly, 
the  establishment  of  a  block  in  the  highway  along  which  tlie  infecting 
agents  are  travelling  from  the  local  focus  into  the  general  circulation.'*  || 

Mr.  Ballance  in  a  more  recent  eounnunication  {Lancet^  Sept.  20, 

•  Mr.  Sheild  {DtManeji  qfth^  Etir^  p.  176)  gives  an  instructive  case  of  tbia  kind.  Here 
the  eyeWls  protrmled  owing  to  the  thromlx>sia  of  the  cavernous  si nn sea,  Sir  W\  Macewen^ 
in  that  storebouBC  of  valu&ble  itiformaticm,  Pifngcmc  DUenjies  of  Brain  and  Spinal  Cktrd 
C^igs-  53i  54t  55.  PP-  24S1  M9\  figurea  snch  a  case. 

t  Aheence  of  these  poinf-a  may  be  explained  by  sclerosing  osteitis  of  the  mastoid,  and 
in  rare  instances,  Mn  Ballance  tbinke^  by  absence  of  the  occipital  vein. 

I  CEdema  or  tenderness  over  the  internal  jugular  are  tine  to  extension  of  the  clotting, 
am!  phlebiti.%  or  to  enlargement  of  the  deep  lymphatic  glandfi.  Any  examination  of  the 
intornnl  jugular  HhouH  be  conducted  with  the  ntmost  gentleness  for  fear  of  detaching 
thrombi.     And  the  same  risk  ac<}ompaniefi  every  movement  of  the  head. 

II  "  Whenever  the  mastoid  vein,  which  perfomtes  1^  inch  behind  the  meatus,  and  on  a 
level  with  it,  is  found  thrt>mbo»ed,  the  Binus  should  be  explortxl  *'  (Pitt,  Ue.  tvpiui  cit.). 
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1904,  and  Manchester  meeting  of  tlie  British  Medical  Association, 
Aug.  I,  1902)  advises  thfit  the  intern  til  jtignlar  should  he  operated 
upon,  and  removal  is  hetter  than  ligature — (1)  in  acute  pynemia  and 
septicfemia,  whether  the  smns  is  ocetipied  hy  a  clot  or  by  fluid  blood  ; 
(2)  if  tlie  sinns  is  gRUgreuouH,  or  its  contents  are  putrefyiniy; ;  (3)  if  it 
is  known  or  suspected  that  the  blood  in  the  jugular  bnlb  is  in  part  or 
wholly  chitted  ;  (4)  if  the  ju*4u!ar  vein  is  thrumbosed.  Tbe  operation 
on  the  vein  should  precede  that  on  the  teinponil  bone*  After  dealing 
with  the  vein  tbe  sinus  shouhl  be  thoroughly  exposed  by  removal 
of  bone  for  a  distance  of  at  least  three-quarters  of  an  inch  beyond  the 
area  of  indanmuitory  change.  The  freest  exposure  of  the  sinus  is 
required.  The  method  of  curetting  away  putrefying  clot  through 
a  small  opening  in  the  sinus  is  one  whicii  should  be  abolished  from 
surgery •  The  sinus  should  be  slit  up,  if  necessary,  from  bulb  to 
torcular.  The  surgeon  must  decide  before  or  duriug  the  operation 
whether  the  patient  is  suffering  from  an  acute  systemic  infection  or 
from  a  systemic  distm'bance  depending  upon  a  hical  process. 

The  following  are  the  chief  steps  in  the  operation  required.  To 
begin  with,  if,  as  is  often  tlie  case,  sinus  infection  is  coin  plica  ted  by 
cerebral  abscess — -and  the  nnmife stations  of  the  one  may  easily  mask  those 
of  the  otber^ — and  the  surgeon  is  in  doubt  which  to  ojierate  on  first,  sinus 
infection  is  certainly  the  most  m'gent,  and  also,  usually,  tbe  first  to 
develop*  Before  dealing  with  the  cerebral  abscess  the  instruments 
used  at  the  first  operation  should,  of  course,  be  resterilised*  An 
incisiou  in  the  line  of  the  carotid  sheath  having  exposed  the  jugular 
vein,  if  this  vessel  be  not  thrumbosed  it  shouhl  be  divided  between 
two  ligatures*  at  the  level  of  the  cricoid  cartilage  and  remove*!,  after 
ligature  of  its  branches  completely  up  to  the  bulb.  If  the  vessel 
be  tljromhosed  its  removal  should  connnence  at  its  junction  with  tbe 
subclavian.  Having  dealt  with  the  veni  the  operator  exposes  the 
region  of  the  sinus  by  appropriate  flaps  (p.  309),  and  *^  removes  bonet 
60  as  to  expose  the  sinus  towards  the  torcular  for  a  distance  of  at  least 
three-quarters  of  an  inch  beyond  the  area  of  inflammatory  change  ;  and 
the  same  treatment  is  adopted  on  the  otlier  side  of  the  inflamed  area, 
bone  beiug  removed,  in  souie  cases  at  least,  as  far  as  the  bulb,  so  that 
the  whole  area  id  possible  infection  of  sinus  and  vein  is  exposed  in  one 
continuous  wound.  If  one  continuous  wound  is  not  made  in  cases  of 
lateral  sinus  pyaemia  the  dangerous  area  of  the  bulb  is  not  laid  open, 


*  I  repeat  thfkt  if  in  doubt  Lhe  suj-geon  should  lie  the  vein.  It  adds  very  little  to  the 
pat  ient'fi  risks.  AfU'T  ligiUme  of  the  vein^  pyieraic  deposits  may  stiU  tnka  place  by  means 
of  the  posterior  condyloid  ot  »ome  unimiued  veio.  In  one  of  Mr,  Ballunce*a  coBes,  in 
which  the  vein  waa  thrombosed,  there  wsis  some  difficulty  in  identifying  it^  as  it  was 
collapaed  and  appeared  as  a  small  Rjund  cord.  In  a  case  of  Mr.  Parkin's  i^Lantvt,  vol.  i. 
1^3*  P*  5^3)  the  vein  was  so  thickened  by  peri|>hlebitiB  m  to  resemble  an  empty  camtitl 
artery.  The  part  exciscil  showed  nnmeroua  flaky  dcpoeiU  on  tbe  Intima.  The  patient 
recovered^  thoui^^h  there  was  evidence  td  advanced  pyeemia. 

f  The  bone  should  be  removed  so  as  to  give  an  opportunity  of  examining  the  dura 
mater  over  the  temporo-sphetioidal  lobe  in  the  ujiper  part  of  the  wound,  and  thus  dealing 
with  any  sub-dura!  abeccsSj  and  the  same  is  true  of  the  bi:ine  lying  below  and  po«*teriorly 
over  the  cerebellnm.  Sir  W.  Macewcn  f>oint»  nnt  the  importance  of  cntting  away  thu 
bridge  of  bone  between  the  antrum  and  the  sinufi,  as  this  bone  "so  frequently  contains  the 
channels  through  which  the  pathugenie  organiBms  reach  the  sinus.'* 
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and  the  prefience  here  of  even  small  particles  of  putrefying  clot  may 
detenmoe  an  extension  of  the  infective  clot  along  the  inferior  petrosal 
to  the  cavernous  sinus,  just  as  when  a  ligature  has  been  left  on  the 
upper  segment  of  the  jugular  it  may  become  a  test-tube  of  pus,  and 
produce  a  similar  disastrous  eiHect  **  (Ballance),  There  is  no  doubt 
that  in  some  cases,  especially  of  early  sinus  infection,  tiiose  where  the 
infection  is  of  small  extent,  and  the  tlirombus  present  is  one  but  little 
broken  down,  a  cure  is  brought  about  by  obliteration  uf  the  sinus 
alone.  But  in  most  cases  it  is  so  difficult  to  come  to  a  safe  decision  by 
the  aspect  of  the  sinus,  the  colour  and  consistence  of  the  clot,  the 
number  of  the  rigors,  tScc*,  and  thus  to  tell  whether  the  diseased  sinus 
is  firmly  occluded  on  the  cardiac  side,  and  whether  the  thrombus  has 
extended  into  the  bulb,  that  in  all  cases  of  doubt,  as  well  as  in  those  in 
which  well  marked  symptoms  are  present*  the  jugular  vein  should  be 
operated  on  as  advised  above. 

The  bony  outer  wall  of  the  lateral  sinus  having  been  cut  away,  and 
the  sinus  exposed  as  far  as  needful^  this  is  opened  with  sharp  scissors, 
and  all  offensive  clot  within  reach  cleared  out  by  the  sharp  spoon 
and  strips  of  gauze.  If*  after  this  is  done,  blood  begins  to  flow  ft\>m 
either  end,  it  is  per  «<r  a  favourable  sigUi  as  it  shows  that  the  clotting 
does  not  extend  far  into  the  collateral  vessels.  Brieger,  quoted  by 
Mr.  Ballance*  gives  a  warning  on  this  point :  **  The  occurrence  of 
hromorrhage  when  clearing  out  the  sinus  is  not  per  «<*,  a  proof  that 
the  removal  of  clot  is  complete.  By  the  removal  of  such  portions  of 
clot  as  block  the  entrance  of  the  petrosal  sinuses  sharp  bleeding  may 
occur  in  spite  of  the  lateral  sinus  or  the  jugular  being  full  of  clot." 
Tiiere  will  be  no  difficulty  in  dealing  with  any  hfemoiThage  from  the 
lateral  sinus  provided  there  be  room  for  dealing  with  it  by  means  of  a 
sufficient  opening  in  the  skull.  Firm  plugging  with  strips  of  iodofonn 
gauze  wrung  out  of  carbolic  acid  (i  in  20),  and,  over  this,  a  dressing 
of  aseptic  wool  aud  a  knotted  bandage,  will  arrest  any  hfpmorrhage, 
however  free  ;  as  occurred  in  one  of  my  cases,  this  hiFuion-lnige  may 
recur  freely  during  the  first  few  dressings,  but  without  any  ultimate 
untoward  result.  Constant  irrigation  with  mercury  -  perchloride 
solution  (I  in  4000)  should  be  employed^  and  iodoform  thoroughly  used. 

In  one  of  Mr  Ballance'y  cases,  thougli  the  patient**  condition  was  greatly  itnp^ovc^d 
by  the  operation,  the  evirlenceof  pyemia  (blooclstiiinefi  eif>ecLoration  andBweUing  of  some 
of  the  joints)  |>er6istcd.  Ten  daya  after  the  tirst  o|nf rjition^  its  pus  could  ha  forced  oat  of 
the  opening  in  the  sinus  by  presiaure  on  the  neck,  an  incision  whb  made  down  to  the  vein 
at  the  lower  border  of  the  parotid  gknd.  The  vessel  was  opened  and  pus  came  out  ;  the 
sinus  and  vein  were  then  irrigated  with  perchloride  solation,  the  stream  pnssiog  in  either 
direction  and  bringing  away  offensive  clot.    The  man  recovered. 

Sir  W.  Macewen  {loc,  supra  ciL^  p,  309)  points  out  that  : — **  Fre- 
(piently,  in  opening  the  sigmoid  groove,  granulation  tissue  protinides 
front  tlie  dura  ntater  covering  tlie  sinus,  and  often  along  with  this  there 
is  oozing  of  pus*  .  .  .  Granulation  tissue  protruding  from  the  dura 
mater  ought  first  to  be  carefully  examined  with  the  probe,  lest  it 
surround  a  sinus  communicating  with  the  cerehelhim  and  leading  into 
an  abscess.  If  stitdi  a  sinus  exist  it  requires  to  he  opened  and  the  cere* 
bellar  abscess  dealt  with*  If  there  be  no  sinus  the  granulation  tissue 
ought  to  be  removed,  as  it  is  apt  to  hai^boui'  infective  matter  in  its 
sinuosities. 
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'*  To  obliterate  the  lumen  of  the  sinus  its  external  walls,  which  were 
preTiocsly  split,  are  folded  inwards*  A  quantity  of  iodoform  and 
boracic  acid  powder,  sufficient  to  till  the  interior  of  tlie  cavity  existing 
between  the  obliterated  sinus  and  the  bone,  is  introduced >  care  being 
taken  in  <loing  so  not  to  exert  so  much  pressure  as  to  strip  the  sinns  or 
suiTouuding  dura  from  the  skuil.'* 

ExTRA-DUHAL  Abscess, — ^This  is  considered  with  the  following. 

Meningitis,— This  includes  two  chief  forms,  viz. :  A,  Localised 
pachynienm^tis  or  sub-dnral  abscess  ;  and,  B.  Diffuse  snppm^ative 
lepto-meningiiis. 

They  are  thus  described  by  Sir  W.  Mace  wen  in  his  masterly  account 
.of  the  various  intracranial  lesions  with  which  the  surgeon  may  have  to 
I  deal  in  otitis  media  : — 

"  I.  If  the  inflamnmtory  process  he  slow,  mild,  and  distinctly 
localised,  involving  a  i>ortion  of  the  inner  table  of  the  skull,  then  an 
[external  jmchy meningitis  may  form,  possibly  w^ith  pus  between  the 
dura  mater  and  the  bone,  producing  an  extra- dural  abscess.  And 
again,  when  the  dura  mater  baa  been  exposed  by  osseous  erosion, 
I  especially  common  about  the  tcgraen  tympani  and  tlie  sigmoid  sinus,* 
a  mass  of  granulations  is  thrown  out  from  the  outer  surface  of  the 
membrane.  Such  a  mass  is  usually  surrounded  with  pus,  a  portion  of 
which  is  pent  up  intracranialh\  forming  an  extra- dural  abscess,  the 
contents  of  which  ooze  out  if  the  neck  of  the  granulation  mass,  as  it 
issues  through  the  erosion,  be  gently  pressed  aside. 

**  2.  Should  the  above  condition  (of  localised  pachymeningitis) 
persist,  adhesive  inflammation  is  apt  to  spread  to  the  inner  side  of  tlie 
dura,  which  may  result  in  a  soldering  of  the  inner  membranes,  the 
Bubjacent  arachnoid  and  even  the  pia  mater  becoming  adlierent  by  the 
fibrinous  meshes  of  the  plastic  exudation.  Once  tliis  occurs,  general 
leptu' meningitis  is  guarded  against. 

**  3*  After  adhesive  inflammation  lias  brought  about  a  localised 
soldering  of  the  soft  membranes  to  the  dura,  should  an  increase  of  the 
inflammatory  action  take  place  sufficient  to  induce  a  degenerative 
inflammation  those  membranes  may  soften,  in  the  sub-dural  space  pus 
may  form,  wlitch  is  prone  to  be  followed  by  disintegration  of  the  pia 
and  superficial  nh^erntion  of  the  brain  tissue.  Two  conditions  may  thus 
result.  Sijoubl  the  pia  mater  remain  intact,  a  sub-dnral  abscess  nniy 
form  ;  sliould  the  process  extend  to  purulent  softening  of  the  pia  and 
adjacent  brain-tissue,  tlien  cerebral  ulceratiun  ensues,  the  disintegrating 
products  being  confined  peripherally  by  the  membranes,  and  by  the 
brain  on  the  inside.  In  either  case  the  abscess  is  at  first  confined  to, 
and  enclosed  laterally  witiiin,  the  area  of  the  soldered  membranes. 
Should  the  abscess  enlarge  considerably,  and  the  disintegrating  process 
atfect   the  adherent  membranes  now   forming  the    abscess-wall,   it  is 


•  And,  especiallj  in  children,  in  the  neigbboorhf>ofl  of  tbe  petroeO'Sfjuamosal  suture 
(Barker),  Dr.  Barr,  of  Glasgow,  points  out  {Brit.  Afed.  Jimrn.,  voU  ii.  1898,  p*  1234)  thftt 
iextniHlunil  Bupptirtition  in  ilie  aigtuoid  fossa — i.tf.,  on  the  outer  wall  of  the  sinus—may 
I  canse  aeverc  rigors  and  high  tcmpcmtuiej  though  no  evidence  of  sigmoid  thrombosis 
cxistfl,  and  that  removing  the  extra-dural  aillectiou  (together  with  any  iDfection  in  the 
antnmi,  kc.)  may  bring  about  complete  recovery  without  any  need  of  opening  the  siauB  or 
ligaturing  the  internal  jugular  vein. 


possible  that  the  dismtegrating  inflammaiioD  may  spread  laterallj  into 
the  siib-iluriil  space,  or  the  abscess  may  borst  into  it,  iberebr  setting 
up  an  acute  lepto-metiingitis, 

"4.  If  tlie  caiiB€  of  the  itiHammation  penetrate  through  the  outer 
layer  of  the  dura  mater  into  the  wide-meshed  capillary  network  of 
its  iniitr  layer  before  soldering  of  ttie  membranes  has  occurred^  the 
whole  dufftl  spHce  is  open  to  invasion,  and  an  acute  far-reaching 
lei*to»ineniuptis  is  apt  to  ensue,** 

In  the  final  chapter  of  his  book.  Prof,  Macewen  states  that  he  has 
had  twtdve  cases  of  infective  purulent  lepto-meningitis,  of  which  six 
were  operated  on  and  recovered.  The  majority  were  due  to  septic 
miHchief  reaching  the  membrnnes  through  tlje  tegmen  tynipani ;  in  a 
few  the  route  was  by  way  of  the  sigmoid  sinus  to  the  membranes  in  the 
cerehellar  fossa.  The  lesson  Prof,  Mace  wen's  success  teaches  is  that 
the  ouly  way  to  deal  with  lepto-meumgitis  is  by  scrutinising  any 
erosion  in  the  neighbourhood  of  the  tegmen  or  sigmoid  sinus,  to  expose 
the  inHauied  dura  freely  here  with  gouge  and  burr,  and,  after  any  extra- 
dural eolleetion  of  pus  lias  been  dealt  with,  to  freely  incise  the 
subjacent  inflamed  membranes,  when  purulent  intra-dural  exudation 
may  escape,  generally  in  drops,  and  continue  to  ooze  for  some  time. 


OPEHATIVE    ra^TEEPEBENCE    IK    THE    CASE    OF 
FOREI0K    BODIES    IN    THE    BRAIN. 


Under  the  above  heading  such  bodies  as  bullets,  knife-points,  4bc.,are 
included.  Deprehjsed  and  isohited  fragments  of  bone  may  come  within 
the  meaning  of  fureign  bodies,  but  have  already  been  considered  (p»  248). 

A,  Bullets,* — The  ful lowing  questions  will  suggest  themselves  when 
a  surgeon  is  called  to  a  case  of  bullet  wound  of  the  skull : 

I*  Has  the  hullet  penetrated  the  skull  at  all?  Tims  it  may  have 
lodged,  rebounded,  or  fallen  out,  or 

2,  It  matf  hate  passed  between  the  htme  and  the  dura  mater^  without 
penelrtitinff  the  latter,  and  7'eached  a  spot  quite  out  oj  sight.  In  such 
cases  Sir  T.  Longmore  advises  the  use  of  a  curved  probe,  and  extraction 
of  the  bullet  **  with  suitable  instruments  *'  if  it  can  be  felt.  Probably  in 
most  hands  a  second  application  of  the  trephine,  if  needful,  at  some 
distance  from  the  wound,  so  as  to  extract  the  bullet  there,  would  be 
preferable  to  attempts  at  removing  it  from  the  original  wound. 

3,  Has  the  ball  split  tuto  two  or  more  pieces  /  Balls  elongated  as 
well  as  round  are  liable  to  split  when  impinging  on  sharp  angles  of 
bone.  Thus,  when  the  ball  splits  upon  the  outer  table,  part  may  pasB 
beneath  the  scalp,  while  the  rest  may  drive  on  before  it  some  of 
the  internal  table,  causing  pressure  on  the  dura  mater,  or  even  reach 
the  brain. 

4,  Has  the  hitllei  penetrated  the  brain  /     If  go,  where  does  it  lie  9 

5,  Ought  any  exploration  to  be  performed  at  once,  and,  if  so,  how 
far  is  the  surgeon  to  go  ? 


•  AccortUng  to  Mr.  Barwell  (^Piin.  Siu\  Tram.,  vol.  xviil.  p.  232)  thotigh  the  weapon 
may  be  held  very  dose,  there  will  be  neither  sccujiliiiii?  nor  i>ow'*"-  '^itwJDgif  the  bullet  be 
drivea  by  one  of  the  mixleni  fulminate,  ct  the  with  the  projectile. 
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If  the  last  question  be  answered  in  the  affirmative,  an  answer  will  be 
given  to  moat  of  the  otliers* 

Wliile,  owing  to  the  rarity  of  gunshot  injuries  of  the  head  in  civil 
pructice  in  tliis  country,  it  is  very  difficult  to  give  a  dogmatic  answer, 
tlie  following  appears  to  me  to  decide  in  favour  of  exploring  in  all  eases 
in  which  it  is  clear  that  the  injury  is  not  going  to  be  quickly  fatal : 

a.  The  fact  that  only  by  exploring  will  the  surgeon  be  able  to 
answer  the  question  certain  to  be  put  to  him  by  the  friends,  whether 
the  brain  is  injured  or  no. 

h,  Whetlier  the  bullet  has  split,  whether  the  internal  table  is  shattered, 
and,  if  so,  how  far  it  resembles  a  pniictured*  fracture,  are  points  which 
I  can  atone  be  cleared  up  by  trepliining*     See  also  the  remarks  p.  327. 
"      e,  Disijifection  of  tiie  wound  and  good  drainage  are  almost  hopeless 
unless  this  be  opened  up  and  explored  by  trephining  if  needful. 

The  following  case  is  not  only  a  good  instance  of  tlie  kind  of  gunshot 
injury  to  the  head  which  may  be  met  with  in  civil  practice,  but  it  shows 
how  slight  may  be  the  injury  which  nctually  originates  the  fatal  mischief. 
It  was  brought  before  the  Clinical  Society  {Trans.,  vol.  xii.  p.  5)  by 
Mr,  Lucas. 

The  patient,  agi>d  21,  had  shot  liira»elf  with  a  BtiiaU  revolver.  "Almost  in  the  centre 
of  hifl  forehejul  were  two  BraaU  circular  holes,  with  slightly  iuTerted  edges.  The  but* 
roundlBg  skin  waa  raised  intu  a  rounded  eminence.  There  was  aoiiie  bleeding  from  the 
noee  as  well  as  from  the  wouods.  On  turning  back  fiapa,  a  blackened  cavity  waa  opened 
beneath  tbe  Bkin^  formed  by  the  expansion  of  the  powder  after  it  had  penetrated  the 
in  tegument  At  the  bottom  of  this  cavity,  a  somewhat  cruciform  aperture  was  seen  in 
the  bone,  and  lying  upon  the  jut^rnal  table  were  two  iiultene<_l  bullets.  The  internal 
table  was  driven  back  bo  as  to  give  the  appearance  of  a  sinus,  in  which  the  bullets  were 
lying  loose ;  and  at  the  time  we  were  under  the  impression  that  the  man  had  very  largo 
frontal  giniises,  which  had  been  opened  by  the  bullets.  After  removing  nuineroua  frag- 
ments belonging  to  the  external  t^ble  and  diploe,  the  splintered  internal  table  forming 
the  posterior  wall  of  the  cavity  was  aUo  removed.  This  came  away  in  large,  shnrp* 
edged,  angular  fragment^  two  of  which  were  grooved  by  the  longitudinal  a  in  us.  When 
the  internal  table  had  been  removed,  the  dura  mater  waa  aeea  at  the  bottom  of  the 
wound,  and  pulsating.  The  membrane  was  entire  except  at  one  spot,  where  there  was 
a  amall  aperture  just  such  ajs  might  be  made  by  stabbing  the  point  of  a  penknife  into  a 
sheet  of  paper.  But  for  tliat  small  puncture,  it  is  not  improbable  that  he  would  have 
recovered."  Infective  meningitis  came  on  in  about  forty-eight  hours,  followed  by  death 
early  on  the  sixth  day. 

I  will  suppose  that  a  stirgeon  decides  to  explore  fi  gunshot  injury 
of  the  sktill.  He  does  so  with  the  intetition  of  rendering  the  wound 
as  sterile  as  possible,!  remo\'ing  all  dirt,  hair,  and  splinters  in  the  cortex, 
if  accessible,  without  making  the  condition  of  the  patient  worse  than 
it  already  is.     He  will  have  warned  the  friends  that  removal  of  the 


•  Excellent  infitanoea  of  how  closely  some  gunshot  fiactnrea  nrny  resemble  the  classical 
*'puDctured"  fractures,  not  only  in  the  greater  damage  to  the  internal  table  co-existing 
with  but  slight  mischief  externally,  but  also  in  the  onset  of  grave  flymptoma  inevitably 
fatal  tmless  trephining  be  performed  early,  are  shown  in  Figs,  79  to  88,  Med.attd  Surg. 
Ht4t,  o/th^  Weir  of  llw  IteMVwn^  pt.  i.  pp.  i68,  i69» 

t  It  1%  not  the  bullet  so  much  as  the  f ragmen t^i  of  bone  driven  in  which  will  cause 
infection.    This  is  borne  out  by  the  mibtary  experience  in  &outh  Africa.    Here  also,  while 
Bppuration  was  rare  after  bullet  injurici?,  it  wa»  the  rule  in  woundii  due  to  fragments  of 
elh 
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bullet  mftj  be  found  impmetic&ble  on  this  occasion  owiitg  to  tlie 
patient*8  condition.  We  will  suppose  that  no  cerebral  s^inptoms  are 
present,  either  focal  ones  to  guide  him,  or  such  grave  ones  as  coma, 
stertor,  paralysis  of  the  sphincters,  which  wouhi  lead  him  to  staj  bis 
hmid.  Lastly,  the  injury  is  riot  of  that  destructive  character,  so 
shattering  the  skull  and  ploughing  up  the  hrain,  especially  in  a  dire:!tioQ 
towar4i8  tlie  hasal  ganglia,  as  is  certain  to  prove  quickly  fataL 

Treatment. — While  the  head  is  being  shaved  and  preparations  for  . 
an  operation  made,  the  surgeon  will  take  note  of  any  superficial  lesions,  I 
such  as  marks  of  Buioke  or  flatne,  grains  of  powder«  and  the  ori^al 
characters  of  the  external  woutid,  both  for  medico-legal  purposes  and 
for  future  guidance,  all  tliese  lesions  being  soon  liable  to  alteration* 
It  is  rare,  supposinf^  the  patient  to  have  recovered  consciousness,  that 
any  localising  symptoms  are  present,  which  can  point  to  the  lodgment 
of  the  bullet  in  a  definite  part  of  the  cortex,  e»g*f  the  motor,  or  the 
visual  and  si^ecch  area.^  In  a  few  cases,  as  soon  as  the  wliole  head  is 
shaved^  the  surgeon  may  gain  evidence  of  the  position  of  the  btillet  by 
finding  on  the  opposite  side  of  the  skull  a  contusion  of  the  scalp,  an 
elevation  of  the  hone,  or  only  a  tender  spot,  beneath  which,  after 
incision,  some  fine  fiBsurfS  may  be  detected  (Phelps),  The  surgeon, 
having  raised  an  appropriate  flap,  enlarges  the  skull  wound  with 
Hoffmanu^H  forceps  and  removes  any  dirt,  soft  parts  which  w^ill 
certainly  die,  and  Buperficially  lying  splinters.  He  next  explores  the 
track  of  the  bullet*  As  witl*  the  usual  fine  metal  probes  it  is  very 
easy  to  lose  the  track,  make  false  passages,  and  thus  inflict  fresh 
damage,  as  well  as  add  to  the  embarrassment  and  difficulty  of  the  case, 
it  will  be  wiser  to  make  use  of  a  sterilised  straight  bougie, f  In  the 
case  of  a  sniall  bullet,  the  opening  in  the  dura  mater  will  need  search- 
ing for  in  a  good  light.  *'  It  has  been  held  that  when  the  probe  ceases 
to  advance  without  the  exercise  of  force,  the  limit  of  persistence  has 
been  reachocL  This  is  approximately  rather  than  exactly  true»  The 
probe  does  not  fall  by  its  own  weight  into  the  depths  of  the  cerebral 
wound.  The  channel  whicli  the  bullet  has  left  behind  it  is  not  likely 
to  be  open^  but  tilled  with  coagula  and  disintegrated  tissue,  and  some 
force,  gentle  as  it  may  he,  is  required  to  penetrate  this  pulpy  mass, 
and  some  manipulation  alone  can  guide  the  instrument  past  obstructing 
osseous  fragments  or  through  an  intra*cerebral  dural opening**  (Phelps), 
In  those  cases  where,  owing  to  the  shortness  of  range,  or  the  large  size 


*  Any  such  lesionB,  which  may  rarely  be  noted  immed lately,  are  due  to  the  {>assage  of 
the  bullet ;,  if  occurring  later  on  the}'  will  mark  certain  Becondary  nmrbiii  eanditions.  Of 
the  infrequency  af  the  aid  which  cerebral  localisation  gives,  Di\  Phelps^of  New  York*  ihiw 
wrote  {Traumtitia  Ifynrie*  of  ihc  Brain  and  iU  yhinhran^i^  ]k  343):  '*  The  extent  of 
cortical  area,  which^  as  yet,  must  be  reganlcil  as  lattint  or  of  indeterminate  function,  la  so 
great,  and  the  further  probability  that  the  bullet  will  rest  in  aooie  subcortical  region  is  so 
strong,  that  such  aid  U  scarcely  to  be  exx)ect€il."  The  aboTe  work  ig  the  outcome  of  targe 
personal  experience,  and  1  here  acknowledge  my  indcbtcdnCHs  to  it. 

t  If^  as  is  likely,  the  probe  choaen  i«  N^laton's^the  surgeon  will  remember  two  falladea 
which  may  accompany  its  use  :  one,  that  the  porcelain  bulb  may  rub  oil  a  stain  of  lead 
from  any  structure  on  wbicb  the  bullet  has  impinged,  without  actual  contract  with  the 
hitter  ;  the  other  and  more  likely  fallacy  ifl»  that  the  bullet  may  be  bo  coTered  by  blood  or 
shreds  of  soft  parL^,  or  the  porcelaia  so  ismearctl  with  blood,  that  the  characteristic  stain 
may  be  wanting,  though  the  bulla*  Jiaa  been  reached* 
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of  the  bullet,  the  size  of  the  wound  in  the  skull  and  the  destruction  of 
tissue  along  the  track  of  the  huUet  admit  of  it,  a  sterile  finger  will 
replace  any  other  means  of  exploring.  Fragments  of  hone  or  bullet 
accessible  within  the  cortex  after  due  enlai^gement  of  the  wound  are 
removed  with  dressing- forceps  or  small  scoop.  The  same  will  effect 
the  removal  of  the  bullet  if  found.  Clots  should,  if  possible,  be 
removed  by  irrigation,  Di\  Phelps  gives  the  following  as  indications 
for  the  use  of  a  needle  wlien  the  bullet  cannot  be  detected  by  a  probe : 
"  A  resistance  may  be  felt  which  the  blunt  instrument  fails  directly  to 
reach ;  there  may  be  reason  to  believe  that  the  missile  lies  near  the 
cerebral  surface,  while  an  angle  in  its  track  prevents  direct  pursuit 
without  incision ;  a  deeper  wound  may  be  too  tortuous  to  follow  ;  or 
localising  symptoms  may  have  developed." 

If  the  surgeon  fail  to  find  the  bullet  he  will,  in  the  majority  of  cases, 
do  well  to  wait  for  an  improved  condition  of  his  patient  and  a  trial  of 
the  Bontgen  rays.  If  he  succeed  in  finding  it  he  must  consider 
wliether  the  state  of  the  patient  justifies  further  interference.  While 
profound  unconsciousness  and  deepening  coma  or  a  marked  condition 
of  shock  forbid  any  further  interference,  it  will  be  better,  if  the  site  of 
the  bullet  can  he  traced  with  anything  like  certainty,  to  remove  it  at 
once,  and  so  minimise  as  much  as  possible  the  risks  of  infection.  The 
question  whether  the  bullet  is  to  be  reached  directly  or  by  counter- 
trephining  now  arises  and  must  be  decided  by  the  depth  at  which  the 
missile  lies  according  to  the  evidence  given  by  instruments  or  the  linger, 

Dr.  Phelps  thus  advises  on  the  justification  of  counter- trephining : — 
'*  The  circumstances  adverse  to  this  step  are — first,  a  bad  general 
condition  of  the  patient  succeeding  primary  siiock,  a  high  temperature, 
a  feeble  and  frequent  pulse,  and  other  indications  of  an  inability  to 
sustain  the  shock  of  further  cerebral  iujury ;  second,  extensive  cerebral 
laceration  about  the  wound  of  entrance,  from  the  explosive  effects  of 
a  large  bullet  at  close  range,  or  a  suggestion  of  wide  destruction  in  its 
track,  from  the  severity  and  diversity  of  localismg  symptoms ;  third, 
great  uncertainty  as  to  the  course  of  the  ball,  or  its  direction  towards 
an  inaccessible  cranial  area ;  fourth,  the  fact  that  its  course  has 
involved  the  base  of  the  brain  ;  and  fifth,  the  bullet  haviiag  been  of 
0*22  cal.  or  less.  The  fact  that  the  bullet  has  taken  its  course  upon 
or  near  the  basilar  surface  is  to  be  regarded  as  a  contraindication, 
because  it  is  more  than  likely  to  be  deflected  near  the  median  line 
into  a  central  region  of  the  brain  by  resistance  offered  by  some  part 
of  the  ethmoid  or  sphenoid,  or  by  the  basilar  process.  The  fact  that 
the  bullet  is  of  0*22  caL  or  less  is  a  contraindication,  because  its 
course  is  usually  erratic  and  its  track  minute,  and  because  its 
momentum  is  so  comparatively  slight  that  it  rarely  reaches  an 
accessible  part  of  the  opposite  cerebrum.  No  one  of  these  contrain- 
ieations,  of  coiu"se,  is  an  absolute  bar  Ui  operation.  If,  on  the  con- 
trary, the  constitutional  condition  is  good  and  the  laceration  confined 
to  a  nan*ow  track,  if  a  bullet  of  032  cal.  or  larger  has  been  driven 
tlu-ough  the  central  or  upper  region  of  the  brain  towards  some  pait  of 
the  vault,  if  its  track  can  be  traced  deep  into  the  opposite  hemisphere,* 


•  Od  the  quwtion  of  the  probability  of  buUeta  in  the  braio  following  a  direct  track 
Dr.  Phelps  write*  as  followB  :— "If  the  wouod  can  be  imced  directly  inwards  for  an  inch 
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and  more  especially  if  the  patient  have  the  advaDtage  of  youth,  it  will 
be  jiidioious,  aft^r  the  exhaustioo  of  other  means,  to  resort  to  tliis 
altimate  mode  of  reUef,** 

Before  intiictinj^  this  additional  injury,  and  ranning  the  risk  of 
eatiBiitg,  peihiifis,  further  &ever<»  loss  of  bloo<l  from  incisians  in  sc&lp, 
dura  mater,  *ui4  brain,  the  surgeon  will  take  into  careful  consideration 
the  condition  and  vitahty  of  his  patient.  Too  much  weight  must  not 
he  attached  to  Dr.  Fluhrer*s  successful  case  given  below.  Very  few 
putients  will  stand  an  o])t*ratton  of  four  hours*  duration^  and  it  is 
ohviouB  that  other  couiplicationa  might  arise  which  would  prolong 
the  operation,  if  once  undertaken. 

On  account  of  its  importance  I  will  a^ain  refer  to  the  question  of 
disinfection  and  drainage.  In  order  to  thoroughly  cleanse  of  any 
powder,  dirt,  or  lend  splttHhes  the  external  wound  in  the  skull,  even 
after  this  has  b(*en  enlarged  with  Hoffman's  or  other  forceps  (p,  363), 
it  may  be  neetlful  to  resort  lo  rubbing  with  sterilised  gauze  or  even 
the  use  of  the  gouge.  The  incision  in  the  dura  should  he  sufficiently 
enlai'ged  to  give  exit  to  tiny  blood  or  cerebral  debris.  If  uninjured  or 
very  slightly  injured,  the  bullet  having  been  deflected,  the  dura  should 
be  most  careful iy  examined  before  it  is  taken  for  granted  that  the 
parts  beneath  have  not  been  implicated.  If  this  membrane,  though 
uninjured^  is  bulging  it  is  always  to  he  opened.  Any  splinters  of  bone 
which  have  been  carried  along  tlie  track  of  the  bullet  are  to  be  care- 
fully removed.  If  irrigation  of  the  bullet- track  is  practised,  so  as  to 
get  away  infected  clots  or  sloughs,  it  will  he  well  to  plug  round  the 
opening  in  the  skull  with  strips  of  iodoform  gauze  lest  the  fluid 
carry  infected  particles  into  the  arachnoid  or  sub*arachuoid  spaces, 
Dr,  Phelps  is  of  opinion  that  drainage-tubes  are  to  be  employed  with 
much  reserve,  and  only  in  cases  where  there  is  great  and  widespread 
damage  to  the  central  regions  of  the  brain.  If  used  at  all,  drainage- 
tubes  should  be  withdrawn  and  abandoned  at  a  very  early  period, 
usually  on  the  second  day.  If  drainage  is  to  be  maintained  for  a 
longer  time,  horsehair  or  threads  of  chromicised  gut  may  replace  the 


or  raore,  wlule  il  is  still  piossible  thjit  an  elusive  pistol-btill  may  bare  been  deflected  by 
a  dnml  reflection^  or  have  slopped  Bhort  from  exbAusted  force  at  any  point  joat  out  of 
reoch^  it  is  more  probable  tbat  it  has  gone  straight  ODward  at  least  as  f ar  na  the  oppoilte 
dural  wall,  and  that  further  search  must  inrolve  a  new  departure.  It  has  been  assumed 
tbat  the  bullet  in  Us  passage  through  the  brain  is  likely  to  be  diverted  from  its  direct 
course  by  trivial  olwtacles,  as  is  known  to  be  the  case  in  the  extremities  or  in  certain 
regions  ol  the  trunk.  Thij*  complication  is,  in  fac^t,  less  to  be  expected  wilhin  the  cranial 
cavity  than  elsewhere.  The  density  of  the  brain  substance  is  very  mucli  the  same  from 
one  surface  to  the  other,  and  it  has  been  found  in  both  ante-mortem  and  ciidaveric  wovmds 
tbat  the  reflections  of  the  dyra  mater  are  usually  penetrated  without  the  direction  of  the 
bullet  having  Ix'cn  changed.  It  is,  nevertheless,  the  fact  that  in  a  considerable  pro{>ortion 
of  oases  the  bullet  which  faik  of  exit  is  turned  aside  from  its  direct  course*  The  change 
impressed  upon  it4<  direction  m  due  not  to  deep  intrncmnial  obstruction,  but  to  the 
resistance  offereii  by  the  cranial  wall  and  dum  mater  at  its  entrance,  or  by  the  same 
Structures  upon  which  it  may  impinge  at  a  point  upon  the  opposite  side  of  the  head.  A 
bullet,  especially  if  of  small  size,  with  or  without  penetration  of  the  dura  mater,  ia  often 
at  once  deflected  at  a  right  an^le,  or>  if  of  larger  si^e,  after  Ira  versing  the  brain,  mod 
having  insuffieient  force  to  pcnctnite  the  cippoaite  diirnl  wall,  falln  back  into  the  track  and 
is  diverte<l,  perbRps  to  a  considerable  distance,  in  &omc  new  direction/' 
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tube,  and  their  niiinber  be  reduced  from  day  to  day.  The  following 
objections  to  the  emphiyment  of  drainage-tubes  must  be  remembered; 
(l)  that  they  are  irritant  foreign  bodies;  (2)  that  they  are  likely  to 
bfcnme  tilled  with  clot,  and  thus  act  as  plugs  rather  than  as  drains; 
(3)  tlnit  they  are  media  for  the  deep  implantation  of  infective  elements 
when  the  surface  is  no  longer  sterile. 

The  ful lowing  is  an  interesting  instance  of  successful  operation  for 
the  removal,  by  counter- trephining,  of  a  bullet  penetrating  the  brain  : 

The  patient/  aged  19,  shot  himftelf  with  n  pistol  held  very  near  to  the  centre  of  his 
for^hend*  About  twelve  houra  afterwards^  when  seeu  by  the  surgeon,  he  was  semi- 
coDBoioDS,  aphakic,  with  complete  loes  of  motion,  without  lotss  of  Bensation  on  the  right 
aide  below  tbe  bead,    I^eft  side  hyperaestlietic.    Papils  equal) j  dilated.    P.  100,  T.  loi  4"*. 


Fio.  122. 


/ 


a,  b^  Track  of  btillet  and  site  of  the  trephioe-openings.    <♦,  Spot  where  the 
bullet  was  found.     (FlubrerO 

Ether  was  given,  and,  under  the  protection  of  copious  irrigatiooH  of  corrosive  ^blimftte 
aolation  (i  in  iocx)>,  the  wound  of  entrance,  nearly  in  the  centre  of  tbe  forehead,  was 
entargedt  including  also  the  wound  in  tb*^  skull  This  procedore  was  complicated  by 
most  profose  hsemorrhage  from  a  branch  of  tbe  anterior  cerebral  artery,  which  wa« 
finally  controlled  by  small  compression -forceps  left  in  fitn.  To  this  arterial  bleeding 
was  added  a  considerable  venouB  flow  fi-om  the  superior  longitudinal  sintis,  which^  like 
the  artery,  had  been  cut  across  by  the  bullet-  The  track  of  the  ball  through  the  brain 
was  then  examined  by  a  straight  N^^ktou's  probe4  and  the  point  on  the  scalp  noted 


•  This  case  was  under  thu  care  of  Dr.  FlubrerC^^mo  York  Med^Journ,,  March  28, 1885). 

t  Dr.  Fluhrer  considers  that  a  probe  for  these  cases  should  supply  the  following 
ooodition^.  The  end  Hhoul<l  be  large,  so  as  not  to  wound  the  brain  aud  make  a  false 
pttSMftge,  and  also,  when  beneath  the  surface,  be  easily  discoverable  by  palpation  or 
dissection.  It  must  be  sufficiently  rigid  to  retain  a  given  shape,  and  sufficiently  bulky 
to  supply  ft  large  surface  to  the  tingera.  Finally » it  should  l:>e  as  light  as  poesible,  that 
delicacy  of  touch  be  not  lessened,  and  that  no  vibratiooi^  be  lost  instead  of  being  00m- 
innnicated  to  tbe  iingera.  It  should  be  ma<k  of  tempered  aluminium.  If  it  be  neoessary 
to  curve  it  near  the  exploring  end  (whkh  increases  the  ermrs  in  interpreting  the  potiitiou 
of  the  extremity),  the  other  end  of  tbe  shaft  should  be  bent,  in  the  same  plane,  in  the 
o|>|K>^ite  direction. 
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ftl  wkkh  tk6  pto\m  woold  OMffe  11  piofieM  ^PMgli  iKe  hmiL  At  Uy*  pote  tike 
efm&iaxii  wm  expotod  ftad  ti«phia«it  Tbs  treplibiB-lioto  ww  enlMS^  tov»Rli  Uk 
aaramed  opening  of  emergeiKse  of  tlie  bolkl,  mD«l  Uie  dorm  mater  alit  la  Ui»  noie 
direction.  Some  effused  Uood  and  dinafe^nited  bmln  Uanie  appearing,  noee  of  the 
akuU  wu  eat  aurmj ,  And  the  ilit  in  tlie  dnm  mater  proUmged  notil  «  giMb  of  bewB 
ItaM  and  a  rent  in  the  pUi  nuitef  demooatntCK)  ibe  pohtt  of  impact  of  die  ImlaL 
The  probe  iraa  introdooed  through  the  opening  in  the  pia,  and  paaaed  ddwowsids 
towards  a  point  whci«  a  feeling  of  resistance  bad  preTionslj  been  noted  with  the  tin  of 
a  infer  inteodoood  through  the  Moond  opening.  At  the  distance  of  an  inch  the  btdkt 
nva  dflt«otfld«  aotl  then  extnctad  with  dender-bladed  foroept  i  it  vreigbed  42  grains. 
One  end  of  a  small  robber  drainage-inbe  waa  aoonred  to  one  end  of  the  probe  ;  this  wm 
again  paaied  throogh  the  bcmin  from  before  backward!.  The  tnbei  as  it  was  drawn 
through  the  wound,  became  filled  with  brain-detritns  and  blood.  The  after-biatony  was 
one  of  gradual  bot  piugiemiye  amendment  On  the  sixth  daj  the  drainage-tube  was 
withdrawn,  and  replaced  by  a  drain  made  of  four  strands  of  catgut  and  ten  of  bon^mtr, 
this  being  passed  by  tying  it  on  to  the  anterior  end  of  the  drainage-tube.  As  the  tnte 
wsa  withdrawn  the  drain  occupied  its  pUoe.  It  was  remoted,  strand  b?  atrand,  on 
different  dajrs.  On  tbi;  eighth  daj  the  compreasion-fanx|ia  was  found  ta  be  loose.  A 
hernia  cerebri  developed  at  both  cranial  openings  The  hernia:  being  subjected  in  a 
slight  contiuaous  pn^sure  gradually  disappeared.  Kleren  weelcs  after  the  opermtion, 
both  wounds  had  healed.  The  operation  waa  completed  In  about  four  boors,  the  greater 
(jart  of  the  time  baving  been  s|ient  in  stopping  the  cerebral  hemorrhage.  After  learlog 
the  hospital  the  [Mitieut  returned  to  work,  a  slight  impairment  of  memory  t>eing  the 
onlj  apparent  conaet^iience  of  bis  wound,  A  eevere  blow  accidentally  made  npoo  the 
anterior  scar,  some  months  after  returning  to  work,  determined  a  liolent  oonvnlsiTe 
attack,  which  recurred  at  the  end  of  three  weeks.  Bromides  were  freely  giren,  and  no 
further  recurrence  had  taken  place  when  the  report  wss  made  six  months  later. 

The  case  will  Hiivply  repay  careful  perusal.    It  is  a  splendid  instance 

of  what  Burgicttl  skill  can  effect. 

I  will  next  take  a  case  wbere^  b_y  careful  exploration,  the  patient  has 
been  saved  from  the  iitiuierous  risks  of  infection,  but  the  bullet  has 
not  been  found.  The  wiuind  has  heakd,  and  the  question  arises  us 
to  whether  tliu  bullet  should  be  removed  or  allowed  to  remain.  Wliere 
h*mdaehe  or  any  local  syuiptonis  are  present,  we  will  say  two  to  three 
nii(iitli«  after  the  injury,  the  course  to  follow  is  clear,  especially 
if  the  Koutgun  rays  clearly  localise  the  bullet.  But  it  is  not  so  easy 
to  give  an  answer  in  those  cases  where,  alter  healing  of  the  wounds 
cerebral  symptoms  are  absent,  or  extremely  slight,  and,  perhaps,  the 
liontgeu  rays  are  unable  to  define  the  position  of  the  bullet.  On  the 
one  hand,  any  honest  surgeon  known  that  by  opemting  he  may,  in 
Bpite  of  all  his  care,  expose  his  patient  to  dangers  greater,  perhaps, 
tbau  thi*se  entailed  by  leaving  the  bullet  alone.  On  the  other  hand, 
tlie  evidence  is  strong  that  if  a  large  number  of  cases  of  recovery 
without  removal  of  the  bullet  were  accurately  watched  for  long  periods, 
many  would  be  found  to  he  cases  of  incomplete  recovery.  Thus,  Dr. 
Otia*  writes  of  balls  lodged  within  the  cranial  cavity. 

«  Many  ]n«Unccai  were  report^zd  of  patients  who  bad  survived  the  lodgment  of  missiles 
within  the  skull,  but  ft-w  or  none  rt?«enibling  the  i^asea  report©!  by  Larrey,  of  l>alls 
encyaled  in  tlj€  bruin  nnd  giving  no  inconvenience  for  years.  U  is,  indeed,  reported 
UiKt  ionie  putii^tilN  went  to  duty  with  ballH  IcuJjDrtHl  in  the  oerebrura  ;  but  the  diagnostic 
detnili  iicconijjftnyiDg  the  biatory  of  these  cases  are  not  suthciently  precise  to  invite  the 
fuUeat  cuufldcncc.    In  mo«t  ot  the  cases  in  which  the  evidence  that  the  ball  remained 
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wilhttt  the  skull  was  conclusive,  either  Bfitulous  siauaes  existed,  or  there  waa  mach 
cerebral  di4onl«r,*  or  the  position  of  the  miasile  was  diijcovered  after  the  patient's  death 
at  a  period  remote  from  tlie  injury," 

The  evil  results  of  allowing  a  foreign  body  to  remain  in  the  brain 
are  usually  iiiaiiifeTsted  sooner  or  later,  even  as  long  as  fifteen  years  after 
the  injury*  Iriflauimation,  slow  or  rapid,  sometimes  involving  large 
portions  of  tlie  brain  tissue,  or  yellow  softening  is  apt  to  be  set  up 
around  the  foreign  substance,  either  apontaneously,  so  to  say,  or  from 
the  most  trivial  exciting  causes.  The  usual  termination  is  cerebral 
abscess,  this  condition  having  been  found  in  lifty-three  cases  in  wbich 
a  nerropsy  was  obtained.  Apoplexy  is  an  occasional  cause  of  death, 
as  is  pressm*e  of  the  foreign  body  on  the  venous  trunks,  inducing 
ventricular  effusion  and  consequent  compi'essiou  of  the  cranial  nerves. 
The  probable  explanation  of  those  cases  in  which  no  symptoms  have 
been  present  for  long  periods,  but  in  which  death  has  rapitUy  followed 
upon  the  sudilen  development  of  brain  syniptoms,  is  that  quoted  by 
Wharton  from  Flourens.  This  observer  found  that  bullets  intro- 
duced into  different  portions  of  the  upper  parts  of  the  hemispheres 
and  the  cerebellum  gradually  penetrated  the  brain  substance,  ulti- 
mately reaching  the  basis  cranii,  the  bullet- tracks  healing  after  them 
(Nancrede,  from  Wharton).  **  There  is  probably  no  authenticated 
case,  of  recent  Anglo-American  record,  in  which  a  bullet  left  in  the 
brain  substance  has  failed  to  work  mischief,  nor  has  the  mischief  been 
often  long  procrastiurtted.  There  have  been  occasional  instances  in 
which  it  has  remained  harmless  for  a  number  of  years  in  the  cranial 
cavity,  but  the  brain  has  not  been  penetrated.  The  Jlact  that  epilepsy 
has  developed  so  late  as  fifteen  years  after  injury  must  make  even 
apparently  exceptional  cases  doubtful  *'  (Phelijs). 

In  doubtful  cases  such  as  those  I  have  mentioned  above,  it  appears  to 
me  that  the  surgeon  should  put  both  sides  of  the  question  before  the 
patient  or  the  friends,  and  leave  the  decision  to  them. 

Wliere  an  operation  is  decided  upon,  Dr,  Fluhrer's  case  given 
above,  and  the  following  detailed  case  by  Mr.  W.  Sheen,  of  Cardiff 
(Lancet,  voL  ii.  1904,  p*  825),  will  be  found  extreniely  instructive. 
Mr.  Sheen's  case  is  quite  one  of  the  most  helpful  records  of  such  injuries 
in  modem  times : 

The  man,  at.  23,  had  been  strticlr  by  a  revolver  bullet  about  two  cm.  to  the  left 
of  the  mid-froiital  line,  and  the  luime  dint  a  nee  above  the  supra-orbital  arch.  Owing  to 
the  depth  of  the  buUetT  about  twelve  cm,  from  the  point  of  entrance,  it  was  not  considered 
ftdviaable  to  extract  it  at  first.  Ten  weeks  later  there  were  still  attacks  of  left  parietal 
and  frontal  headQclK%  some  motor  aphasia,  and  weakness  in  the  right  leg.  The  position 
ha*l  been  localisetl  with  the  Kiintgen  rajs  by  Dr.  Martia^  whose  remarks  are  given  below^ 


•  Prof,  Nancrede  (Intern.  Entyd.  of  Surg.^  vol.  r.  p.  72)  gives  the  followiog  Important 
abotract  of  a  mott  careful  paper  by  Dr.  Wharton  (PhiL  Mfd.  l%m^t,  1S79)  in  which  316 
casea  of  foreign  bodies  lodged  in  the  brain  are  aualyficd.  Of  these,  160  recovered,  while 
156  pro  veil  fatal.  The  induence  upon  recovery  of  the  removal  or  retention  of  the  foreign 
body  was  most  marked*  The  foreign  body  was  removed  in  106  cases^  72  recovering, 
while  only  34  died,  la  the  remaining  210  no  atlenipt  at  removal  was  made,  and  only 
8S  recovered,  122  dying,  A  further  analysis  ahow^a  that,  amongst  those  cases  clA88ed  as 
recoveries,  death  ultimately  took  phice  in  10  at  periods  varying  from  three  to  ten  yean, 
and  ihjit  many  of  the  patients  suiered  from  auch  af ter*effecta  as  vertigo,  incapacity  for 
[>bysical  exertion,  \om  of  sight  or  hearing,  epilep&y,  and  deteriorated  mental  powerT>i. 
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At  a  dei>th  ol  6'5  cm.  from  the  latent  mffmoe  of  the  head.    A  flap  ww  tamed  down  behii 
the  left  ear,  and  a  i-inch  diac  remored  above  and  behind  the  meatoa.     Thia  opening] 
waa  enlarged  downwarda  and  forwards,  the  dura  mater  o[>ened,  and  the  bullet 
fur  '*  bj  entering  a  probe  35  cm.  ab(3ve  the  meataa,  and  2'j  cm.  behind  the  hiti 
line  and  paning  it  in  the  boriaontal  plane  of  the  head  for  a  depth  of  67  cm.    The  1 
Dot  being  felt,  Hedley*ft  telephoiie*probe  was  paaMd  In  the  aame  line,  and  aftc;r  feeling  ft| 
moment,  a  rather  doubtful  tap  waa  felt.    The  probe  waa  withdrawn,  and  a  pair  of  ofdiu 
drewing-foroepe  paased  in  felt  the  bullet,  which  bobbed  about  in  an  elusiTe  wmj,  1 
tl^e  poesibilitj  of  ita  being  in  a  cavitj/'    At  a  second  attempt  the  bnllet  waa 
with  A  little  brain  subetance  adhering.    The  kngth  of  foroepa  hitroduoed  meaanred  i 
from  the  skull  aiirfaoe.    A«  there  wm  oonaiderable  increaae  of  intracrmoial  tenaioii^ 
of  tlie  brain   i^uljeianoe  had  to  be  retnoTed  before  the  dura  mater  oould  be 
t^jgctber.    The  disc  of  bone  waa  replaced  and   the  wound  closed  with  drainage. 
after  progrew  waa  uneventfuL     There  w«*  no  paraljsis  or  aphasia.     T*je  tube 
removed  the  day  after  the  operation  ;  bj  the  eighth  daj  the  wmmd  waa  healed,  and  i 
three  weeks  the  patieot  got  up.    There  was  aome  weakneas  vtill  of  the  right  arsn  and 
iind  dimneaa  of  Tisioo  in  the  right  eye.    About  five  month*  after  the  operaUon  the  pAtiea 
resumed  his  work  as  a  stoker,  and  is  believed  to  have  continued  it  since. 

Such  cases  as  the  above  are  the  ones  likely  to  be  met  with  in  ci 

pmctice.     In  n  cnse  like  this  revolver  bullets,  witli  coiiipiimtively  lo 
velocity,  iullict  dtioiage  largely  limited  to  theii"  ti'ack.     Oii  the  oUk 
hand,  as  pointed  out  by  Sir,  Makius  (loc.  supra  ct<*,  p.  248),  a  bi 
velocity  bullet  of  the   modern    suiall-urm   type  not  only  fissures 
skull  extensively,  bnt,  as  it  rushes  into  the  brain,  scatters  viaves 
destruction  in  different  directions.     The   exact  course  of  the  buUe' 
as  ill  Mr.  Sheen's  case,  above  the  ventricles  and  basal  ganglia,  helpi 
also  to  deteruiiiie  the  result.     With  regard  to  the  justifiability  of  the 
operation,  all  will  agree  with  Mr,  Sheen's  remarks ;  **  The  man  waa^ 
nearly  free  from  symptoms,  and   appai^ently  on  the  road  to  com  pie 
recovery.     There  were,  however,  certain  symptoms,  viz.,  intermitteni 
headache,  pain  on  moving  the   head,  and  at  least  one  definite  seve 
attack  of  headache,  with  temporary  remission   of  symptoms.     Thei 
one  realises  that  the  heavy  ballet  may  change  its  position  ;  its  beiuj 
felt  as  if^in  a  cavity,  at  the  second  operation,  supports  this  possibility.* 
Mr.  Sheen  t!ien  alludes  to  the  after-dangers  I  have  given  at  p.  323 
'*  The  disturbing  influence  on  the  patient  of  the  fact  that  a  bullet 
in  his  brain  has  also  to  be  taken  into  account;  in  this  case  the  m 
was  verv  desirous  to  have  the  bullet  removed.     Finally,  one  mighl 
point  out  than  an  operation  conducted  aseptically  and  carefully,  even 
if  the  bullet  were  not  discovered,  would  not  be  likely  to  do  any  harm." 

Surgeons  facing  similar  cases  will  bear  in  mind  Mr.  Sheen's  remarks 
on  instruments  requireil  in  these  cases.  Practically  the  extractin 
forceps  found  tin:  bullet.  In  order  to  obviate  as  far  as  possible  th^ 
re -introduction  of  instruments— it  is  noted  that  at  the  second  operation, 
where  there  waa  no  bullet-track,  the  introduction  of  one  instrument 
did  not  leave  a  passage  for  the  next — a  bullet-probe  forceps  is 
desirable,  t*f.,  an  instrument  which  can  he  attached  to  the  telephone- 
receiver  and  which  both  detects  and  extracts  the  bullet  Such  an 
instrument  should  be  gradinited,  so  that  it  can  be  at  once  uoted  vrh 
it  has  entered  the  required  depth. 

The  remarks  of  Dr,  W.  Miulin  on  the  result  of  the  Eontgen  ray 
are  of  equal  interest;  **  When  the  question  of  removing  the  bullet  wa» 
brought  forward,  skiagrams  were  taken  laternlly  and  an tero- posteriorly. 


an 
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and  localisation  was  perforated  by  the  double  impmaion  on  the 
single  plate,  and  the  ilackeozie-DaTidsoD  eross-tkremd  loealider. 
By  these  means  it  was  firaad  Uwi  the  dep4h  of  the  bullet  from  the 
plate  was  6*9  cm.  Abool  5  em*  vera  allowed  for  scalp,  Scc.^  inter- 
vening between  the  plate  and  the  external  snrCace,  ^y  that  it  was 
calculated  that  the  centre  of  the  baBei,  approached  on  the  honaontal 
plane  of  the  head  from  a  point  5*5  em.  above  the  left  meatus,  and 
2*5  cm.  behind  the  interiBieatal  line,  wonld  be  found  at  a  depth  of 
6*4  cm.  This  distance  was  diedwd  bj  the  antero-posterior  riew»  which 
placed  the  centre  of  the  bullet  betweeD  6'4  and  6-5  cm.  The  night 
before  the  operation,  in  order  to  make  eeitain  that  no  serious  altera- 
tion in  the  position  of  the  bnllet  had  taken  place  since  the  localisation, 
stereoscopic  impressions  were  made,  and  from  the  wet  plates  piinta 
being  obtained  by  artificial  Ught^  the  surgeon  was  enabled  to  see  the 
bullet  in  situ  before  beginning  the  operation.  .  .  *  Stereoscopic  viewa 
of  foreign  bodies  lying  deep  in  the  cranial  cavity  do  not,  however,  give 
a  very  clear  idea  of  the  exact  depth,  owing  to  the  absence  of  inter- 
vening landmarks,  in  the  same  way  that  distances  at  sea  are  so  difficult 
to  estimate.  The  uniformity  of  the  surfaces  of  the  parietal  booea 
accentuates  the  difficulty  in  cases  such  as  this  one." 

Hbntgen  Haya,^ — This  method  has  proved  itself  highly  useful  of  late 
in  the  localisation  of  bullets  within  the  skull.  The  method  used  by 
Dr.  W.  Martin,  of  Cardiff,  who  gave  such  valuable  assistance  In  Mr, 
Sheen's  case,  is  given  above.  For  the  following  I  am  indebted  to 
Mr.  Edward  W.  H.  Shenton,  who  is  in  charge  of  the  Rontgen  ray 
department  at  Guy's  Hospital : — 

*'  It  is  possible  by  means  of  the  Rontgen  rays  to  estimate  the  size  of, 
and  to  exactly  locate,  bullets  or  other  bodies  which  have  become  lodged 
in  the  cranial  cavity.  With  a  Crookes'  tube  of  sufficient  penetrative 
power — preferably  the  kind  that  gives  the  bone-image  upon  the  screen 
as  a  soft  grey  shadow — the  bullet  may  be  seen  in  situ  in  the  lateral 
position,  and,  under  favourable  circumstances,  even  in  an  antero- 
posterior. When  a  head  is  viewed  in  this  latter  direction,  so  much 
dense  tissue  has  to  be  penetrated  by  the  rays  that  it  is  a  rare 
occurrence  for  a  bullet  to  be  shown  upon  tlie  fluorescent  screen.  In 
determining  the  exact  position  of  a  foreign  body  in  the  head,  it  is 
obvious  that  greater  accuracy  is  needed  than  in  most  other  sitmUiona 
of  t!ie  bod}^  Many  methods  have  been  devised  for  the  purpose  of 
obtaining  this  exact  localisation.  The  simplest  methiid,  perliaps,  ia 
that  where  two  sktflgrams  are  taken —one  in  an  antero-posterior 
direction,  the  otlier  in  the  lateral.  These  two  pictures  will,  if  tukt'ii 
with  due  care  that  the  directions  are  as  nearly  as  possible  tit  nglit 
angles  to  one  another,  prove  of  assistance  to  the  surgeojj  in  an 
operation  for  the  removal  of  the  foreign  body.  A  few  details  of  the 
process  for  obtaining  these  two  views  will  not  be  out  of  place  here. 
The  patient  is  placed  on  his  back  on  a  table  with  a  canvas  lop,  and  the 
tube  is  arranged  beneath  his  head  and  beneath  the  tnhle.  He  should 
lie  squarely  upon  his  back,  his  head  being  steadied  with  sand  hugs. 
The  room  being  darkened  and  the  tube  illuminated,  the  screen  is 
placed  upon  the  patient's  forehead.  The  tube  is  now  moved  about 
until  the  image  of  the  head  presents  symmetrical  outlines,  A  photo- 
graphic plate  is  ftubytituted  tor  the  screen,  and  the  reipiisite  exposure 
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given.  For  the  second  skiagram  a  Rimilar  process  is  performed  with 
the  heatl  in  a  lateral  position,  the  patient* s  profile  being  the  guide  aa 
to  the  accuracy  of  the  directly  side-t^-side  view.  This  method,  though 
satisfftctory  as  a  rough  guitle,  is  far  from  perfect,  there  being  so  many 
directions  in  which  error  may  be  made.  Another  system,  and  a  far 
more  accurate  one,  is  that  now  in  common  use  at  Guy*8  Hospital.  It 
18  a  system  whereby  the  exact  distance  from  any  given  point  may  be 
found,  and  the  principle  upon  which  it  is  based  is  as  follows : — When 
an  image  is  being  viewed  upon  the  screen  and  the  tube  moved,  the 
shadows  of  the  various  parts  of  the  object  viewed  will  move  upon  the 
screen  at  different  rates  according  to  their  distances  from  the  screen ; 
that  is,  the  nearer  to  the  screen  the  less  distance  their  shadows  will 
tmvel  in  a  given  time.  Quite  superficial  objects/those  almost  touching 
the  screen,  will  hardly  move  at  all.  By  a  suitable  arrangement  of 
mechanism  exact  nuasurciuentfi  are  easily  obtained,  and,  iu  all  cases 
where  the  foreign  body  can  hi>  seen  upon  the  screen,  this  can  be  accom- 
plished witliout  the  involvement  of  any  photographic  process.  If 
considered  desirable  in  the  case  of  bullets  in  the  head,  a  skull  may  be 
taken  and  a  bullet  arranged  in  it»  by  the  aid  of  the  measurements 
obtained,  to  correspond  in  situation  to  the  original  bullet.  Such  a 
device  will  prove  of  great  value  to  the  surgeon  at  an  operation  for 
tlm  removal  uf  tlie  foreign  body.  When  exact  localisation  has  been 
obtfiined,  radiography  can  go  no  further,  unless  the  practice  of  operating 
with  the  rays  to  hand  is  adopted.  By  such  a  method  the  surgeon  is 
enabled  to  see  the  position  of  the  foreign  body  from  time  to  time,  and 
any  metal  instrument  he  may  be  using.  Until  tubes  of  greater  power 
are  forthcoming  this  method  cannot  be  advised  for  cases  of  bullet  in 
the  head." 

A  paper  by  Braatz*  (Ctntr.  J\  CAer.,  Hft.  i.  1898)  on  the  successful 
extraction  of  a  bullet  from  the  brain,  with  the  help  of  the  Routgen 
rays,  is  of  much  practical  interest.  It  will  be  seen  that  in  this  case 
a  first  attempt  wag  unsuccessful,  and  that  a  needle  was  of  much  use  in 
detecting  the  actual  site  of  the  bullet. 

A  Infl,  wt.  16,  was  in  Novem^x*r»  1895,  shot  in  the  righr  temple  by  a  rcvolTcr-bnUet  o( 
am  all  sixe.  The  immcfliale  8ym]tt<im8  passeiL  away  in  a  few  days^  but,  after  au  interral 
of  gumt  heallh  lasting  for  six  moDths,  intexise  headache  was  eomplaioccl  of  in  the  left  side. 
The  Uontgen  rays — a  plate  having  Ix^en  placed  beyond  the  left  side  of  the  heail— «Uowed 
the  foreign  bofly  lying  in  front  of  the  left  car,  and  on  the  level  of  the  zy^'onia.  A  little 
highoi  wa»  another  shadow  which  was  thought  fo  show  that  spot  on  tbe  inner  wall  Imm 
which  the  bullet  had  reboundetl.  Braatz  niattc  an  ynanccesBful  attempt  to  remove*  the 
bullet,  the  opemtion  Ijcing  hnrrietl  owing  to  the  failure  in  respiration  under  thcanaesfhetio. 
After  waiting  for  two  weeki?  the  headache  returned  as  intensely  as  lx>fore.  On  Kov.  17th, 
1897,  the  poflitiou  of  the  bullet  having  been  again  define*!  by  the  Rontgen  rays,  the  old 
wound  in  tbe  akuU  and  dum  mater  was  opened  tip,  and  when  the  surface  of  the  hrain  waa 
exposed,  a  small  hard  body  could  he  felt  on  exploring  with  a  blunted  needle.  The  brain 
tiaBne  having  l>een  divide*!  along  the  track  of  the  needle,  the  bullet  was  eiisily  extracted, 
A  rapid  recovery  followed* 

Anyone  seeking  further  information  on  the  use  of  the  Routgen  rays 
in  bullet  wouiitls  of  the  skull  shoiih!  refer  to  a  paper  by  Prof.  Keen  and 

•  The  following  paper,  and  the  reference^i  which  it  contains,  may  be  found  niefaL 
**  IjnealiHatiou  of  Forergn  Bfnliefi  by  the  X-rays,"  by  Dr.  W.  R.  Fox  (Z^#Mvf,  Bept.  21,  1901, 
p.  785). 
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Dr*  Sweet  {Amer,  Journ.  Med.  SvL,  July,  1903).  A  full  description 
is  given  of  Dr.  Sweet's  method  of  localisation »  with  figures  of  his 
apparatus^ 

The  rajH  demoastmted  here  eight  fmgmente  of  the  ballet,  one  principal  one,  and  aevea 
others  of  minute  mte.  The  position  of  the  chief  fragment  was  localised  horiiontnUj  at  a 
depth  of  (>'il  cm.  The  paraljBia  of  the  left  lower  limb  which  had  been  present  was 
Bteadily  diminishing.  The  severe  epileptic  attacks  which  had  set  in  shortij  after  the 
injary  hiid  not  recurred-  It  waa  probable  that  the  injury  necessarily  inflicted  by  any 
opcmtion  would  be  greater  than  that  which  the  bullet  waa  causing.  For  theee  reasons 
Prof.  Keen  decided  ngainst  operation.  To  decide  whether  any  cluinge  in  the  poaitioo  of 
the  chief  frugmcnta  took  place  ia  the  future,  Prof.  Keen  removeci  two  Btnall  round  portion ji 
of  the  scalp  with  the  hair- follicles  under  cocaine,  in  order  to  leave  two  permanent  bald 
patches  over  the  spot  where  the  chief  fmgment  hzid  been  localised* 

Treatment  of  Gunshot  Wounds  of  the  Head^  of  the  caodern 
smaU-ELTin  type. — Tlie  following  remarks  by  G.  H,  Makins,  C,B. 
(Surtfkal  E.tpt'rien€es  in  South  Ajrica,  1899 — igoo,  p.  293)  are  of 
twofold  interest,  first  from  their  recent  date  and  their  bearipg  on  the 
effect  of  modem  small  pnjectiles  of  high  velocity,  and,  secondly, 
from  the  wide  practical  experience  and  weight  with  which  the  writer 
speaks. 

*•  Operative  interference  is  necessary  in  every  case  in  which  recovery  is  judged  poasible. 
The  injuries  are*  without  exception,  of  the  nature  of  punctured  wounds  of  the  skull^  and 
the  ordinary  rule  of  srirgery  should  under  no  circumBtance  be  deviated  from.  An 
expectant  attitude^  although  it  often  appears  immediately  satisfactoryi  exposes  the 
pftiient  ijQ  future  risks  which  are  incaleulable.  ,  ,  ,  Cases  o£  a  general  character,*  or  in 
which  the  base  has  been  directly  fracture<l  other  than  in  the  frontal  region,  are  seldom 
saitable  for  operation,  since  surgical  skill  is  in  these  of  no  avail ;  but  in  all  others  an 
exploration  is  iodieate^l.  I  use  the  word  *  exploration'  advisedly,  since  what  may  be 
called  the  formal  operation  of  trephining  is  seldom  necessary  except  In  the  case  of  the 
smaU  openings  due  to  wounds  received  from  a  very  long  range  of  fire;  in  all  others  there 
is  no  difficulty  but  very  great  advantage  in  making  such  enlargement  of  the  bone  opening 
as  is  necessary  with  Hoffmanns  forceps, 

**Tlie  scalp  should  be  6r»t  shaved  and  cleansed;  tf  for  any  reason  an  operation  is 
impossible,  this  procedure  at  least  should  be  carried  out,  with  a  view  to  ensuring,  aa  far  as 
pOMible,  future  asepsis,  infection  in  head  injuries  being  almost  the  only  danger  to  be 
feared.  The  scalp  having  been  cleansed  with  all  care,  a  flap  is  raised,  of  which  the  bullet 
opening  forms  the  central  pointy  and  the  wound  explored.  In  slight  cases  the  entry 
wound  i.s  the  one  of  chief  imijortance,  and  the  exit  may  be  simply  cleansed  and  dressed. 
The  flap  having  been  raised,  if  the  wound  be  a  small  perforation,  a  J-inch  trephine  crown 
may  bo  taken  from  one  side  ;  but  it  is  rare  for  the  opening  to  be  so  smaU  that  the  tip  of  a 
pair  of  HutFman's  forceps  cannot  be  inserted.  The  trephine  is  more  often  useful  in  cases 
of  nou-penet rating  gutter  fractures  where  space  is  nee<]ed  for  exploration,  and  the  elevation 
or  removal  of  fnij^ments  of  the  inner  table.  Loose  fragments  may  have  to  be  removoil 
from  beneath  the  scalp^  but  the  important  ones  are  those  wilhia  the  cranium*  These  may 
eithei"  be  of  some  size,  or  fine  comminuted  splinters  of  either  table,  often  at  as  great  a 
distance  as  two  laches  or  more  from  the  surface.     The  cavity  must  be  thoroughly  explored 


I 


•  Under  this  heading  are  included  extensive  sagittal  tracks  passing  deeply  throngh  the 
brain,  and  vertical  wounds*  passing  from  base  to  vertex  or  vice  i?wrf,  in  the  poaterior  two- 
thirtU  of  the  skul!.  For  their  production  the  retention  of  a  considerable  degree  of  velocity 
on  the  part  of  the  bullet  was  always  necessary «  and  the  results  were  consei:iueutly  both 
extuusive  autl  severe*  Civil  practice  supplies  instances  of  the  fir»t  group,  especially  in  the 
form  of  I'cvolver-bullct  injuries  occasionally  met  with  in  this  country. 
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ftnd  nil  tpliot 


I  have  I 


mote  ttisa  fiflj  cxtimetod  in 


!  cif  open 


gutter  fracture.  Th«  bmia  pulp  and  clot  Abodld  then  be  geoUj  renoval  or  waiiied  awmj, 
and  the  wound  clo«€d  without  dr&ioftge.  Prmgnientt  ol  booe,  «•  ft  rale,  are  better  not 
replftoed,  but  complete  future  of  the  skin  fljip  it  tdwufw  ikdrlsahlt  in  fiew  of  the  great 
Importance  of  primary  anion,  and  the  fact  that  a  drauiage  opening  esista  at  the  original 
wound  of  entrj,  and  that  the  wound  ii  reaAlilj  reopened  to  its  whole  extent,  fibonld  rach 
a  ttep  be  adriaable. 

**  The  detection  ol  fragments  ia  easiest  and  most  satisEactorilj  done  with  the  finger, 
and  in  all  but  simple  punctures  the  opening  should  be  large  enough  to  allow  thorooghlj 
effeciiTe  digital  ezploratiou.  The  deicmiitjatioa  of  the  amount  of  brain  pulp  which 
should  be  removed  is  somewhat  more  dilScuU ;  all  that  washes  awaj  readilj  should  be 
reoiof  ed,  aud  ita  place  is  usually  taken  up  bj  blood. 

^*  Few  fractures  of  the  baiie  are  suitable  for  treatment ;  the  only  ones  I  saw  were  those 
of  direct  fracture  of  the  roof  of  the  orbit  or  nose,  ptitxlnced  by  ballets  paKsing  across  the 
orbit«.  Here  t-he  advinabilitj  of  interference  with  the  injured  eye  led  to  opening  of  the 
orbit,  and  sometimee  exposed  the  fracture, 

**  As  to  the  moat  saliaf actor j  time  for  the  performance  of  these  operations  ...  in  bead 
fnjnriea  the  adfantages  of  early  interference  were  more  erident  than  in  any  other  region* 
Thii  depended  on  the  fact  that,  as  in  civil  practice,  the  scalp  is  one  of  the  most  dangerous 
regfODB  aa  far  at  the  auto-infection  of  the  wound  is  concerned^  and  one  of  the  moat  difEcult 
to  cleanse,  except  by  thorough  shaving," 

With  reganl  to  the  treatment  of  retained  butleta,  which  are  stated  to  have  been 
distinctly  rare,  Mr.Makinfi  atl vises  that  the  operation  should  not  be  undertaken  until  "  the 
patient  can  be  pkce^J  under  the  beat  conditions  which  can  be  secured.  .  .  *  Such  operations 
need  the  infliction  of  an  additiooal  wound,  require  great  delicacy,  aud  may  be  very 
prolonged  in  performance."  Earlier  interference  is  only  indicated  where  tlic  bullet  hiMi_ 
tried  to  escape,  or  secondary  symptoms  develop  pointing  to  irritation. 


B.  Other  foreign  bodies  besides  bullets  which  may  penetrate  tlie 
brain  are  knife-points*.  These,  with  their  tendency  to  form  cerebral 
abscess,  have  already  been  alluded  to  (p.  250). 

C,  Another  class  of  body  which  may  be  met  with  by  the  surgeon  in 
civil  practice  in  shown  in  the  following  case  of  Mr.  Coiiper's:* 


W 


A  house  painter  fell  twelve  feet  from  a  ladder^  impaling  the  right  aide  of  hia  skull  on 
the  spike  of  an  iron  pfilisade.  When  brought  into  the  hospital  there  was  a  clean-cut 
wound  three-quarters  of  an  inch  bng,  immediately  under  the  right  ear.  partly  overbipped 
by  its  lobnle.  In  this  the  end  of  a  large  rough  piece  of  metal,  corrr*?pt)DdiiJg  to  a  freshly 
broken  spike^  could  be  felt,  and  its  direction  could  be  inferi"ed  to  be  upwaida,  inwards, 
and  ft  little  forwar^ls  from  the  outei  wound,  which  was  situated  half  an  inch  under  the 
external  meatus  betwc<?n  the  mastoid  process  am!  the  ramiw  of  the  jaw,  lliere  was  some 
bleeding  from  the  ripht  ejir,  but  do  facial  ur  other  pflralysis*  The  |)fifient  being  under 
chloToformt  Mr,  Couper  succeeded,  after  much  forcible  wrenching,  in  extracting  the 
iron,  the  head  being  as  far  as  posaible  steadied  by  three  Rindent*  and  the  operator's 
hand,  During  thc«e  efforls  three  or  four  ounces  of  blood  oozed  from  the  wound  ;  this 
hamorrha^e  ceaae*!  as  soon  as  the  iron  was  outt  b«t  a  small  quantity  of  &cmi-fluid  brain 
snbslance  Sowed,  Eight  facial  pamljeiB  cnme  on  two  days  after  the  injury,  then  delirium^ 
restleiwiess,  and  on  the  seventh  day  left  hemiplegia,  followed  by  convulsive  attacks 
affecting  the  right  limbs  and  right  half  of  the  face.  Two  days  later,  or  nine  days  after  the 
accident,  the  patient  di^;d. 

Xecri}pj(f/. — No  pus  between  the  dura  mater  and  the  bone;  dura  mater  healthy,  save 
for  congestion*  On  opening  it,  the  suiface  of  the  right  hemisphere  sboweil  well-marked 
sub-arachnoid  meningitis.  The  posterior  part  of  the  right  middle  cerebral  lobe  had  been 
deeply  wounded :  the  brain  sobstance,  at  this  spot  &cftened  and  streaked  with  pus,  was 


lAf/tff.  Hosp.  Ufipiyr(4^  vol.  ii  ;  Hulchinson's  (^lin*  ^urg.,  vol.  i.  p.  91,  pL  xvii. 
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hcaltby  everywhere  eUe,  The  spike  hud  entered  jost  under  the  apex  of  the  mastoid 
prooe88»  traversed  the  interaal  ear,  nnd  driven  sereral  irregular  masses  of  petroas  bone 
through  the  dura  mfiter. 

Ill  a  similar  case,  the  careful  use  of  chisel  or  gouge  would  loosen  the 
foreign  body,  wliile  the  opening  up  of  the  wound  would  facilitate 
drainnge  and  clean  sing  the  parts  damaged,  ini^ludiog  the  brain  itself 
and  its  membranes. 


OPEBATIOKS  our  THE  FROITTAL  SINITSES. 


Chief  Points  in  the  Surgioal  Anatomy. — These  are  of  primary 
importance  as  ft  is  never  to  be  forgotten  that  while  operative  interference 
with  tlte  ni a xilhiry  antrum  is  n  very  safe  proceeding,  a  similar  step  in  the 
case  of  tlie  frontal  is  a  very  different  matter ;  owing  to  the  close  proximity 
of  the  cerebral  meninges  and  the  communication  of  these  sinuses 
with  the  ethmoid  and  nose,  the  risk  of  fatal  infection,  especially  osteitis 
and  meningitis,  is  now  always  present.  Extent.—The  degree  to  which 
the  limits  of  these  sinuses  vary  outwards,  upwards,  and  backwards  is 
well  known.  The  lost  mentioned,  or  the  depth,  is  the  most  important 
from  the  surgeon's  point  of  view,  fjogan  Turner  gives  the  following  as 
averages.  Height,  ijr  inches  ;  breadth,  i  inch  ;  depth,  |  inch.  When 
the  sinuses  are  asymmetrical,  one  may  extend  across  the  middle  line, 
reducing  its  fellow  to  a  mere  slit.  The  septum,  comp'.ete  in  health,  is 
often  perforated  in  disease  of  any  standing.  Thus,  where  both  sinuses 
are  diseased  and  communicating,  discharge  may  appear  in  the  nose 
on  one  side  only  (TiHey).  \\  bile  the  posterior  walh  ihin  and  brittle  and 
marked  posteriorly  by  tlie  frontal  convolutions,  contains  no  diplde,  in 
the  finterior  wall  this  tissue,  though  slight  in  amount,  is  sufficiently 
present  to  be  the  seat  of  infective  osteitis.  The  tioor  of  the  sinuses  at 
its  inner  and  posterior  part  is  formed  by  the  anterior  ethmoidal  cells. 
The  bone  bere  is  delicate,  readily  giving  way.  From  this  fact  and  the 
close  contiguity  of  the  openings  of  other  sinuses,  i.e.,  the  anterior 
ethmoidal  and  the  antral  to  that  of  the  frontal  in  the  middle  meatus,  infec- 
tion readily  spreads  frnm  one  to  the  other.  The  upper  opening  of  tlie 
noMO- frontal  durt  lies  at  the  hack  and  iimer  part  of  the  inferior  wall  of 
tbe  sitMJS.  It  is  on  this  part  of  the  sinus,  ij^,,  that  just  above  the  internal 
angular  process,  that  the  surgeon  shuuld  especially  keep  bis  attention. 
The  duct  passes  through  the  anterior  ethnoidal  cells.  Its  direction  is 
downwards  and  backwards.  Slightly  curved  backwards,  it  may  be 
tortuous;  sometimes  a  mere  slit  represents  tbe  upper  opening.  Apftrt 
from  tbe  results  of  disease,  dithculties  may  arise  in  tbe  passage  of  a 
probe  along  the  duct  owing  to  the  way  in  wbich  it  raa}^  be  encmaeljed 
upon  by  the  anterior  elhnmidal  cells,  and  its  varynig  length  according 
as  it  opens  directly  into  the  upper  [mrt  of  the  nncldle  meatus,  or  farther 
down,  in  tbe  groove  known  as  the  hiatus  semilunaris,  in  common  with 
the  openings  of  tbe  anterior  ethmoidal  cells  and  tbe  antrum.  The 
latter  is  the  more  common  of  the  two,  and  may  ai'count  for  the  frequency 
with  which  the  antrum  is  also  involved.  The  site  of  the  opening  into 
the  middle  meatus  is  denoted  on  tbe  surface  by  the  level  of  the  internal 
can  thus  (God  lee). 


u. 
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Chief  ledic&tionB  for  Operation. — These  will  be  chiefly  pain, 
evidence  of  retained  infective  material  and  altered  healtli,  bodilj  and 
mental,  in  chronic  cases,  from  the  constant  swallowing  mul  breathing 
of  such  material,  and  t!ie  resulting  toxaemia.  I  shall  presume  tlint 
intra-nafial  treatment  is  not  available,  or  that  it  has  failed.  With  regard 
to  [mill  there  is  a  wide  difference  between  acute  and  chronic  cases.  In 
the  former,  it  may  be  af^onising  ;  in  the  latter,  as  lotjg  as  the  fronto -nasal 
duct  is  patent,  it  is  mucli  less  prominent,  Dr.  li,  Miliigan  {loc,  infr.cit,) 
goes  80  fai'  as  to  say  of  these  cases :  **  Localised  pain,  which  is  such  a 
valuable  symptom  in  the  diagnosis  of  deep*seated  suppuration,  is  usually 
conspicuous  by  its  absence.  It  is  true  that  pressure  over  the  floor  of 
the  sinus,  which  happens  to  be  its  thinnest  wall,  does  at  times  produce 
marked  pain,  but  an  ftlmost  equal  amount  of  discomfort  is  not 
uncommon  when  similar  pressure  is  made  over  the  floor  of  the 
opposite  sinus.  The  finger  must  be  introduced  well  under  the  supra- 
orbital arch,  and  pressure  made  upwards  and  inwards.'*  Where  the 
surgeon  is  in  doubt  as  to  the  need  of  an  operation,  the  chief  point  for 
him  to  weigh  is  whether  adequate  drainage  exists.  Where  the  fronto* 
nasal  dnct  remains  patent^  and  patients  defer  operation,  they  must 
clearly  understand  the  need  of  attending  regularly  to  report  their  con- 
dition and  to  allow  of  the  removal  of  the  polypi  or  granulation-masses 
which  arise  here,  as  elsewbere  in  the  course  of  long*coutinued  suppura- 
tion. In  such  cases,  the  patients  must  be  warned  of  tbe  risks  of  fresh 
attacks,  e.g,^  of  influenza,  in  interfering  with  the  escape  of  discharge, 
and  of  resulting  cerebral  complications,  as  in  the  more  familiar  instance 
of  imperfect  drainage  through  an  ulcerated  membrana  tynipaui  in  otitis 
media.  Operation  is  strongly  indicated  where  the  discharge  is  profuse, 
where  the  sinus  is  distended  without  escape  of  discharge  by  the  nose,  and, 
especially,  where  there  has  been  any  threatening  of  cerebral  trouble, 
and  where  the  antrum  is  invrdved  as  well.  Another  point  that  should 
have  weight  is  that  the  longer  operation  is  deferred  the  more  prolonged 
will  be  the  after- treatment,  and  the  greater  the  risk  of  deformity.  Two 
other  indications  to  be  adde<l  to  the  above  are  the  presence  of  a  dis- 
charging sinus,  and  the  possibility  that  the  patient  may  be  remote  from 
surgical  assistance    (Til ley). 

If  the  question  of  prognosis  after  operaticn  be  raised,  most  autho- 
rities speak  most  decitledly  as  to  tiie  completeness  of  the  cure. 
Dr.  Millignn  (/oc.  infr.  vit,)  takes  a  less  sanguine  view  with  regard  to 
the  entire  disappearance  of  pus.  And  he  is  speaking  from  an  experi- 
ence of  forty  cases*  Wljile  this  authority  considers  "a  very  guardeil 
prognosis  always  advisable,  after  opening  and  draining  the  sinus  head- 
ache disappears,  and  the  slate  of  the  general  health  becomes  much 
improved." 

Operation  (Figs,  123  and  124). — This  will  vary  according  as  the  case 
is  acute  or  chronic,*  and  one  complicated  with  disease  elsewhere. 

Owing  to  the  risk  of  infective  troubles  alluded  to  below,  every  pains 
should  be  taken  in  the  preliruiuary  sterilisation.  Not  only  are  the  eye 
brows  to  be  shaved  and  skin  thoroughly  cleansed,  but  all  the  parts 


•  I  would  hen?  rei»eat  the  ailTJce  given  at  p.  286.  Where  the  surgeoa  i&  About  to  operate 
for  the  first  time  uu  a  fronUl  sitiUB,  he  should  go  over  the  Geld  ou  a  skull,  fixiog  this  in 
m  vice. 
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lAnc  of  inciftion  for  radical  oj>crAtiim  on  froiifal  mnua,     (Tilley.)* 
Flo.  124, 


Oirlty  of  sinus  aft^r  removal  of  tlie  anterior  wall  and  of  discaKtfrl  mocous  membrane. 
The  dotted  line  indicates  upward  extension  of  the  siniis,    (Tilley.) 


•  The»fi  %nru8  are  raken  from  a  (mper  by  Dr,  H.  Tillpy  (La/i.,  May  21,  1!M14,  p.  UK). 
To  thi§  and  another  ])r3w^rinil  \m\mr  hy  the  same  authority  ifirU.  Mt**l,  Jiturn.,  Aug,  HO, 
T{»n2.  |>,  ri8*i),!tnd  one  by  Dr.  II.  Miliigan*(^W/.'jV^.V#wri*.,  Jan.  2«,  I1I05,  p.  171).  1  refer 
tiiy  reatlers. 
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adjacent  to  the  field  of  operation  are  to  be  rendered  as  sterile  as  possible. 

This  will  iurliHle  rttteiitiou  to  the  nose  (with  reinoviil  of  polypi,  and,  if 
the  needful  experience  l>e  at  hand,  of  the  anterior  port  of  the  middle 
tnrhinal,  to  faeihtate  drainage),  month,  teeth  (more  particularly  if  the 
antrnm  requires  sirnnltiuieous  attention),  and  the  iHfhryinal  apparatus, 

Kther*  liaving  been  given  and  the  posterior  nares  blocked  by  a  sponge 
semi red  with  tape,  an  incision  is  made  curvinp  from  within  outwards, 
commencing  above  the  site  of  the  interna]  palpebral  ligament,  i.e,,  a 
little  below  the  inner  end  of  the  eyebrow  (Figs.  123  and  124),  I'he 
incision  should  be  inrmediately  below  the  line  of  the  eyebrow  and 
extrnd  to  tjie  junction  of  its  middle  and  outer  tliirds.  At  its  inner  part 
it  f^liouhl  pass  down  to  the  bone  Mt  once,  the  outer  part  being  made 
nioiv  superficially  at  first,  especially  in  slighter  cases,  so  as  to  spare 
the  supraorbitrtl  nerve  if  possible* 

Tlie  incision  is  on  no  account  to  pass  below  the  supraorbital  ridge, 
whirh  is  always  to  be  preserved.  The  periosteum  having  been  clennlj 
divided  +  the  soft  parts  are  raised  t  with  an  elevator.  The  bone  is  tlien 
removed  with  gouge  or  chisel  and  mallet,  or  a  quarter  inch  trepliine, 
connm-nciiig  on  tlie  supraorbital  margin  vertically  above  Llie  inner 
eantbus.  No  undue  force  is  to  be  used  with  the  mallet ;  the  eye  may 
be  protected  with  a  sterilised  pad.  The  simis  having  been  opened, 
its  extent  is  ascertained  with  a  probe,  and  the  opening  enlarged  chieHy  in 
an  upward  and  outward  direction.  The  amount  of  bleeding  driring 
this  stage  varies ;  if  considerable,  it  is  best  nujt  by  removing  tlie  bone 
as  nipidly  as  is  consistent  with  safely  and  then  firm  plugging.  Suitable 
dosails  of  sterilised  gauze  and  adrenalin  solution  (i  in  1000)  should 
be  at  band  for  tliis  purpose,  with  smaller  ones  for  cleansing  the 
recesses  of  the  sinus.  As  the  bone  is  removed,  the  mucous  membrane, 
normally  thin  and  bluish  in  colour,  now  more  livid  red,  thickened  and 
friable,  will  protrude  into  the  opening.  Wlien  ojieued,  muco-pus,  pus,§ 
gniimlatinii-polypi  or  exposed  bone  will  be  met  with  according  to  the 
duralii>n  of  the  case.  Uu  this  depend  the  further  steps  of  the  operation. 
If  it  be  a  recent  one  dating  to  an  acute  infection   from    the    nose, 

*  Tlim  operaticiti  U  one  m  which  it  lb  probably  safer  to  rely  upoti  ether  thmoghout. 
0,  FetterMlf,  nF  rhJlatlel|»hTJii  has  drawn  atlention  {Amrr.  Mrd.,  March  \%  VMW)  to  a  due 
in  whk'h  cnnliac  inhibition  took  place  reflexly  fioni  irritAtton  of  the  fieri pheral  fibrms  of 
the  fifth  nerve  during  an  openitjon  for  chmnie  empyemn  of  the  frontal  .sinus.  Each  lime 
that  the  curette  was  appllevl  there  was  a  nvarked  rhininution  in  the  force  and  frequency  of 
the  pulse,  togetlier  with  dmtinet  cyanosis.  The  j>ath  of  the  imptilae  fs  through  the  sen^iry 
brtiiiL'hefl  of  the  tiftli  to  the  fourth  Ycntricle,  and  f-o  to  the  vagus,  Fettemlf  ex|»hunR  in 
IhiH  way  Bome  of  thoBe  aceidenta  which  have  occurrai  during  dent^il  and  atlennul  opera- 
tiona,  and  maintains  that  it  is  a  safe  rule  never  to  use  chloroform  when  the  area  to  be 
operate*!  on  is  sopplied  by  sensory  librcs  of  tlie  tifth  nerve. 

t  Dr.  H.  Tilley  has  found  from  an  eiamiuation  of  120  skuHs  that  a  quarter  inch 
treptiine  applied  to  the  lower  margin  of  the  frontal  bone  between  the  middle  line,  and  one 
drawn  vcrticjiUy  upwards  from  the  internal  angular  process,  will  in  all  cases  ot>en  the 
sinu.<?,  if  one  exist. 

J  Eaj>ecial  care  mnst  be  taken  to  deal  gently  with  the  periosteum  in  casoa  where  it  will 
be  noedful  to  oblitfrafce  the  einus.    In  such  cases  this  membrane  idajs  an  important  part. 

§  The  amount  of  this  in  a  sinua  which  has  been  discharging  freely  by  the  nose  may  be 
RmalL  While  there  is  no  specific  organism ^  the  following  have  from  time  to  time  been 
demonstrated  in  pus  from  infecteil  ainusefi — utreptocooci,  staphylococci,  meningococci^ 
(^nenmococci,  and  the  bacilli  of  PfeilTer  and  Fried  lander  (Milligan). 
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e,ff,f  influenza,  and  if  the  sinus  is  a  smaU  one,  it  will  be  sufficient  to 
remove  the  anterior  wall  sufficiently  to  admit  of  clt^airsing  the  sinus 
completely  and  findiocr  the  orifice  of  the  fr  on  to -nasal  duct,  A  drainage 
tube  is  passed  aloiif^  this  into  the  nt>se^  the  upper  end  being  brought  out 
througli  the  luwer  and  inner  margin  of  the  incision  which  is  never  to 
be  closely  sutured.  These  points  will  now  be  taken  in  detail.  The 
anterior  wall  having  been  cut  away  the  uuicous  membrane  is  first 
wiped  clean  with  dossils  of  gauze,  any  granulatiou-ptdypi  removed,  but 
the  membrane  itself  should  not  be  removed  in  its  entire  thickness,  the 
object  of  the  operator  being  to  get  it  into  a  condition  to  throw  out  healthy 
granulations  and  aid  in  the  obliterntiuu  of  the  cavity.  Fur  this  purpose 
pure  carbolic  acid  or  solutions  uf  formalin,  or  zinc,  cldoride  (gr.  40^ — oz) 
should  be  applied*  If  the  case  be  of  any  duration,  it  will  be  needful 
to  scrutinise  the  cavity  for  any  Kjculi  or  recesses  in  which  infective 
material  may  lurk.  In  expLaing  these  with  a  small  spoon,  especial 
care  is  needed  in  dealing  with  tlie  inferior  aJid  pusterior  walls,  the 
former  on  account  of  the  meninges,  the  hitter  chiefly  on  account  of  the 
pulley  of  the  superior  oblique  (p.  337).  If,  accidentally,  any  opening  be 
made  in  the  posterior  walh  this  must  be  at  once  plugged  witli  sterile 
gauze  wiling  out  of  pure  carbolic  acid,  until  the  operation  is  com- 
pleted. According  to  Dr*  Til  ley,  diverticula  of  the  main  sinus 
exist  especially  below  the  main  sinus.  Their  openings  are  easily 
missed.  The  next  step  will  be  to  tmd  the  fronto* nasal  duct  at  the 
junction  of  the  posterior  and  inner  walls  with  a  curved  probe  ^)r  small 
bougie.  When  this  is  ftAind,  the  surgeon  must  decide  for  himself  as 
to  whether  he  will  leave  a  tube  in  or  no.  My  own  opinion  is  that  it 
is  only  in  recent  acute  cases,  where  the  sinus  is  a  small  one,  where  the 
operator  is  satisfied  that  it  is  left  in  a  sterile  condition,  where  the 
fronto^nasal  duct  is  adequate,  that  it  is  safe  to  dispense  with  a  tube, 
I  should  add  here  that  my  experience  is  limited  to  three  cases  of  recent 
disease  and  one  of  chronic  suppuration.  In  two  of  the  recent  cases,  I 
left  a  tube  in  for  the  first  thirty -six  hours,  and  the  healing  was  com- 
plete in  ten  days.  In  the  third  I  omitted  to  use  a  drainage-tube, 
suppuration  reappeared  in  a  few  days,  necessitating  re-i>peniiig  of 
the  wound  and  insertion  of  a  tube.  Very  possibly,  greater  care  in 
cleansing  the  cavity  might  have  obviated  the  need  of  this  step.  While 
some  writers  consider  it  sufficient,  in  recent  cases  where  the  fronto- 
nasal duct  is  patent,  to  dispense  with  a  tube  and  any  plugging  with 
gauze  and  to  suture  the  wuuud  completely,  I  believe  it  to  be  safer, 
owing  to  the  uncertainty  as  to  whetlier  nil  sources,  e.g.,  intra-nasal,  of 
infection  have  been  removed,  to  use  a  small  tube  in  these  cases, 
bringing  one  end  out  through  the  knver  part  of  the  incision  and 
the  other  through  the  nostril.  If  all  is  doing  well,  it  may  be  removed 
on  the  second  or  third  day  and  the  remaining  sutures,  of  gossauier 
salmon  gut,  now  tied. 

In  chronic  cases  there  can  be  no  doubt  on  this  question:  the 
patency  of  the  duct  must  be  restored  to  ensure  a  medium-sized 
drainage  tube  being  passed  as  above.  To  enable  this  to  be  done  and 
at  the  same  time  to  remove  parts  which  are  certain  now  to  be  involved 
(p.  329),  the  anteritir  ethmoidal  cells  which  lie  in  front  of  ilie  probe 
acting  as  a  guide  in  the  duct  umst  be  broken  through  and  removed  with  a 
small  g«>uge,  curette  and  burrs.    To  enable  tliis  to  be  done  efticieutly,  it 
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will  be  well  in  severe  cases  to  proloQ^  the  skin  incision  carefally  down- 
'  wards  and  to  detach  the  periosteum  downwards  and  backwards.  Attention 
niuBt  be  pnid  at  this  Rtage  to  the  pulley  of  the  superior  oblique*  If 
this  be  detached  cieaiily  and  witliout  damage,  any  after-trouble  (rid^ 
iftfnt)  will  be  slight  and  temporary.  Any  interference  with  vision 
which  may  show  itself  for  a  few  days,  is  more  likely  to  be  caused 
by  iiiilainmatory  exudation. 

Ill  difficult  cases  passage  of  the  tube  and  breaking  down  of  the 
anterior  ethmoidal  ccIIh  will  be  facilitated  by  the  introduction  of  the 
little  finger  through  the  nostril  and  the  introduction  by  this  route  of 
small  ring-shnped  cnrettes.  But  it  will  be  safer  to  do  njost  of  the 
work  from  above,  the  probe  in  the  sinus  being  a  guide  as  to  the  amount 
of  bone  which  lies  in  front  of  it  and  which  may  be  safely  removed- 

The  t^nds  of  the  draitiage-tube  should  be  placed  as  above  advised, 
and  it  should  carry  a  silk  loop  above  to  admit  of  its  being  replaced. 
When  the  essential  point  of  free  drainage  is  secured,  the  operator 
must  decide,  in  chronic  and  advanced  cases,  as  tt*  llie  advisability 
of  removing  freely  the  anterior  and  inferior  walls  of  the  sinus.  He 
will  have  explained  to  the  p^itient  that  such  obliteration  is  more 
likely  to  lead  to  a  certain  and  less  delayed  cure,  but  at  the  cost  of 
an  evident  depression.  Where  the  decision  is  left  to  the  surgeon, 
the  size  of  the  sinus,  as  manifested  by  a  probe  (the  larger  the  cavity, 
the  greater  the  disfigurement  resulting)^  the  age  and  sex  of  the  patient, 
the  extent  of  the  disease,  and  especially  the  presence  of  caries,  will 
guide  him  in  coming  to  a  decision*  I  would  add  one  other  indica- 
tion here.  In  some  cases  no  duct  can  be  found  by  a  probe  j  in  a 
few,  after  most  careful  attempts,  the  surgeon  may  fail  in  securing  a 
new  and  adetj^uate  track  for  drainage  :  in  these  cases  the  cavity  should 
be  obliterated,  otherwise,  caries,  reopening  of  the  wound  and  a  per- 
sistent sinus  are  certain  to  follow.  It  need  scarcely  be  added  that 
in  advanced  cases  there  is  additional  urgency  for  attention  to  the 
details  already  given  as  to  the  need  of  removing  all  diseased  tissues, 
finding  any  diverticula,  and  taking  every  precaution  to  leave  the  cavity 
in  as  sterile  a  condition  as  possible.  Before  the  wound  is  dressed, 
all  its  recesses  should  be  dried  out,  and  wiped  over  again  with  pure 
carbolic  acid,  and  any  small  plug  which  has  been  inserted  in  a  pos- 
sible opening  in  tlie  posterior  wall  removed.  The  drainage-tube, 
which  has  its  two  ends  projecting  as  indicated  above,  should  have  one 
or  two  openings  in  its  upper  part  only.  It  is  now  syringed  through, 
and  the  cavity  lightly  packed  with  sterile  gauze,  so  as  to  absorb  blood, 
etc.,  one  end  of  this  is  brought  out  at  the  lower  angle  of  the  incision 
by  tiie  side  of  the  tube.  The  outer  part  of  the  wound  only  is  then 
fiutm*ed  with  gossamer  salmon  gut.  Borncic  acid  fomentations  are 
always  to  be  preferred  to  dry,  mid  a  sealed  dressing  is,  in  my  opinion, 
never  to  be  employed,  even  in  acute  and  recent  cases.  Finally,  the 
plug  in  the  posterior  nostril  is  removed. 

By  some,  india-rubber  plugs — e.g,,  Dr.  Lack's — shaped  like  a 
Morrant  Baker's  indiarubber  tracheotomy  tube,  are  advised.  I  am 
well  aware  that  it  is  easier  to  insist  on  aderjuate  and  i*rolonged 
drainage,  than  to  ensure  its  attainment  in  all  cases.  In  some,  the  tube 
causes  in-itation,  in  others  it  becomes  blocked,  andjj  are  all  awt 
that  drainage-tubes  may  be  sources  of  infection  * 
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the  importatice  of  securing  patency  of  the  fronto-nasal  duct,  to 
Diake  certiiiii  of  the  cure  remaining  thorough,  is  paramount.  Irritation 
and  blocking  of  the  tube  ai'e  best  avoided  by  making  a  free  pasHfige  for 
the  tube  to  lie  in,  infection  by  the  tube  by  remembering  that  keeping 
the  skin  about  the  wound  and  tlie  nose  as  sterile  as  possible,  is 
important  after  as  well  as  before  the  operation. 

The  operative  steps  in  the  more  ordirniry  cases  of  acute  and  chronic 
disease  of  the  frontal  sinus  having  been  considered,  it  remains  to  refer 
to  some  7fwre  complkated  vases,  t.e.,  those  in  which  more  than  one 
sinus  is  involved*  Where  the  disease  is  bilateral,  the  scarring  will  be 
less  if  the  sinuses  are  treated  by  separate  incisions.  Where  this 
method  is  adopted  at  one  time,  the  operator  must  not  be  hurried  when 
he  deals  with  the  second  sinus,  or  the  result  is  certain  to  be  imperfect, 
A  median  inverted  "T-shaped  incision  may  be  made  use  of  in  men  ; 
judging  from  one  case  ot^  mine  the  scar  becomes  much  less  noticeable 
with  time,  but  this  method  gives  less  room.  For  this  reason  especially 
I  slujuld  prefer  the  other  method,  but  I  should  always  prepare  the 
patient  for  the  need  of  two  operations. 

Of  the  other  sinuses,  disease  of  the  ethmoid  and  antrum  most 
frequently  complicatt^s  that  of  the  frontal  ones.*  Transillumination,t 
the  number  of  polypoid  masses,  the  amount  of  suppuration,  plugging 
the  upper  nares  after  cleansing  the  middle  meatus  and  noting  whether 
pus  comes  into  the  nose  below  the  idug  or  from  above  on  its  removal 
(this  will  not,  of  course,  exclude  the  ethmoidal  sinuses)  may  be  of 
help  here.  The  use  of  adrenalin  solution  with  eucaine  may  diminish 
the  bleeding,  oilen  troublesome  in  the  manipulations  needful  here. 
Further,  there  may  be  the  history  of  previous  dental  trouble.  When 
the  surgeon  feels  assured  as  to  the  coexistence  of  frontal  and  antral 
suppuration,  he  may  he  in  doubt  as  to  which  sinus  he  will  deal  with 
lirst.  Dr.  Tilley  {Lancet,  May  21,  1904,  p.  1416 ;  Brit.  Med  Joum., 
Aug,  80,  190*2,  p.  585)  is  strungly  of  opinion  that  the  upper  sinuses 
shouhl  be  dealt  with  fii*st,  as  the  pus  may  be  formed  above,  the  antrum 
merely  acting  as  a  reservoir.  The  surgeon  will  have  an  additional 
reason  for  following  this  advice  in  the  fact  that  by  waiting  to  see  if 
operation  on  the  upper  sinuses  suffices,  he  will  be  better  able  to  deal 
with  other  mischief  if  tliis  prove  necessary,  than  if  be  had  attempted 
to  cope  with  several  sinuses  at  one  time.  The  cliief  types  of  combined 
sinus  disease  and  the  mode  of  their  production  are  given  by  Dr. 
Lermoyez,  of  Paris  (Brit,  MetL  Journ,,  Aug.  30,  1902,  p.  581). 

Operations  on  the  maxillary  antrum  are  described  below  at  (q.v,), 
I  have  said  nothing  on  the  subject  of  the  sphenoidal  sinses  ;  owing 
to  tiieir  inaccessibility  and  important  snrrouiulings  operative  attacks 

•  It  is  a  matter  of  compurati ve  rarity  to  find  only  one  siatJS  or  one  group  of  celU  affectetl ; 
In  the  vaat  nmjoritj  of  oases  two  or  more  Binoses  are  invoWe^i.  ZnckerkfrncU^  with  hia 
great  ftnd  unique  experience,  never  found  a  singk'  c^apmt  nufrtem  m  which  frontal  ainua 
«tipptiration  was  uncomplicated  with  ethmoidal ;  and  E.  Fraenkel,  in  146  tiecropBiesT  did 
not  find  one  uncomplicated  oaae  of  suppurative  frontal  sinusitis.    (MiUigao.) 

t  This  refer§  to  the  antrum.  The  value  of  transiUumination  of  the  frontal  sinuses,  the 
hwup  being  placed  beneath  the  inner  thiixl  of  the  supraorbital  arch,  is  disputed.  Dn 
Milligau  considers  the  resulta  to  l>e  so  tiDcert^iin  as  to  be  unreliable.  Prof,  Goldmann,  of 
Freiburg,  claims  that  an  exact  image  of  the  frontal  sinus  and  information  as  to  ita 
development,  etc,  cim  be  obtained  by  the  X-rajfl^  and  describes  his  niethwl  {Lano^t^ 
Jan.  6,  i*:jo6,  p. 


336 


OPERATIONS  ON   THE   HEAD   AND   NECK. 


r 


here  should  l>e  left  to  especially  skilled  hands.  Possibly  an  exception 
iiiuy  be  made  for  cases  where  the  ^nger  passed  into  the  nasO'phar^'nx 
detects  oUviouH  caries  on  the  anterior  wall  of  the  sphenoidal  sinuses ; 
where  tlie  niischief  is  less  evident^  where  the  oritice  by  whicli  the 
nnsrlnef  in  these  sinnses  —  caries,  polypoid  granulations  —  requires 
Jindiiil*  by  u  (irohe  and  needs  enlarging,  tlie  general  surgeon  should 
leave  these  eases  aUjne. 

After  treatment. ^ — A  varying  annmnt  of  oedema  and  ecchymosis  in 
the  louse  tissues  of  the  evehd  is  certain.  In  acute  cases  the  lube  may 
l>e  renuived  frmn  tiie  nose  on  the  second  or  third  day,  and  the  sutures 
left  untied  at  tlie  operation  now  adjusted,  not  too  lightly.  A  sealed 
dressing  nuiy  usually  be  applied  at  the  end  of  seven  or  ten  days.  In 
chronic  cases  the  after-treatment  is,  necessarily»  much  more  prolonged. 
At  the  end  of  twenty*four  or  forty-eight  hours,  according  to  the  state 
of  the  parts  left  and  the  course  which  the  case  is  running,  the  gsuze 
ehould  he  removed.  If  the  above  conditions  sre  favourable,  it  need 
not  be  replaced,  a  strip  only  being  now  left  in  the  lower  angle  of  the 
wound  to  promtjtc  free  drainage.  When  it  is  removed,  assiduous 
attention  will  be  required  to  irrigation,  tj}.  with  hydrogen  peroxide,  or 
syringing,  and  the  nose  and  nioulh  must  he  kept  clean,  e.^,  with 
cliinosoh  The  first  changing  of  the  drainage-tube  should  be  left,  if 
possiiile.  until  the  third  day,  and  is  much  facilitated  by  leaving  silk 
attuclied  to  the  tube  originally  left  in  position.  It  sliould  wlways  be 
withdniwii  frtmi  above  dt>wjiwards.  The  draimige-tube  should  not  be 
dispensed  w  itli  until  the  discharge  is  scanty  and  serous  looking.  This 
often  requires  a  period  of  four  or  five  weeks.  In  one  cate  of  chrome 
disease,  in  a  patient  of  65,  with  a  huge  right  sinus,  typical  eggshell 
crackling,  and  downwai-d  protrusion  of  the  eyeball,  it  was  seven  weeks 
before  the  wound  w^as  closed,  the  drainage-tube  being  continued  for  a 
month.  Two  features  of  interest  in  this  case  were  the  inspissated^ 
cholesteatomatous  nature  of  the  contents,  and  the  fact  that  the 
sinuses  conuuunicated  by  an  aperture  as  large  as  a  sixpence-  This 
allowed  of  the  left  sinus,  much  less  aft'ected,  being  dealt  with  without  a 
second  incision.  As  soon  as  it  is  safe  to  leave  oflf  the  boracic  acid 
fomentations,  firm  pressure  with  sterilised  pwds  and  a  knotterl  bandage 
will  l»e  fouiul  helpful. 

Fosaible  SequeliB  after  Operations  oil  the  Frcntal  Sinuaea — The 
chief  of  these  are — I.  Infective  trouble.  In  spite  of  care,  osteitis,  light- 
ing up  into  fresh  activity  of  quiescent  mischief  in  adjacent  parts, 
meningitis  and  cerebral  abscess  are  all  grave  possibilities  to  be  borne  in 
mind*  Dr.  Tilley  (f**c.  supra  cit.)  mentions,  with  most  helpful  candour, 
two  cases  which  ended  fatally,  the  one  five  weeks,  the  other  not  until  nine 
months  after  the  operation.  One  of  these  had  been  performed  by  the 
method  known  as  Luc*s,  in  which  a  funnel-shaped  tube  is  employed, 
with  its  wider  end  resting  on  the  floor  of  the  frontal  sinus,  while  the 
external  wound  is  completely  sutured,  a  method  which  Dr.  TiUey  baa 
abandoned.  In  the  following  case  recorded  by  Dr.  Gibson  of  New  York 
{Amer,  Joum.  Med,  Sci,,  March,  1S99,  p.  305),  tlie  speedier  onset  of 
the  fatal  result  and  its  explanation  are  instructive. 

A  patient  who  had  been  twice  opermted  on  far  tmpjtm^  of  the  left  froDCjd  siniti.,  with- 
<mt  %aj  dimliuii^  \fj  the  nose  bdag  ertahlkhcd,  eame  aiider  his  care  with  «  dtscharfiag 
tiDiis  •!  the  iKat  of  the  former  opemtkna    The  openKng  havinig  hem  enhunal,  I 
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were  ooretted,  deansed,  and  drained  throagh  the  noee.  Septic  meningitis  followed,  and 
the  patient  died  nine  days  later.  The  necropsj  showed  that  the  right  frontal  sinus  comnmni- 
cated  with  the  inner  snrfaoe  of  the  skalL  The  natare  of  the  opening  remains  ancertain. 
Dr.  Gibson  points  ont  that  his  case  shows  the  necessity,  in  patients  in  whom  both  sinuses 
are  alEected,  of  emptying  these  by  a  median  opening  common  to  both,  and  not,  by  an 
opening  placed  lateraUy,  draining  one  sinus  through  the  other. 

Dr.  Milligan,  in  his  large  experience  of  operation  in  40  cases,  met 
with  two  deaths  from  infective  meningitis  and  cerebral  frontal  abscess. 

2.  Persistence  of  the  disease.  This  may  be  due  to  an  incomplete 
operation,  or  to  mischief  in  the  opposite  sinus,  or  in  those  of  the 
ethmoid,  antrum,  etc. 

3.  Disfigurement.  This,  chiefly  marked  in  cases  where  the  sinus 
is  chiefly  developed  antero-posteriorly,  may,  if  persistent  in  young  sub- 
jects, be  probably  remedied  by  the  injection  of  paraffin  (q.v.). 

4.  A  form  of  diplopia,  from  injury  to  the  pulley  of  the  superior 
oblique  :  this  is  usually  temporary  and,  with  other  minor  sequela)  such 
as  ecchymosis  and  altered  sensation  over  the  brow,  needs  no  further 
mention. 

5.  Dr  Milligan  has  noticed  in  several  cases  the  development  of  a 
keloid  scar  some  months  after  operation.  This  he  attributes  to  the 
constant  action  of  the  fibres  of  the  orbicularis  palpebrarum  prevent- 
ing local  rest  to  the  tissues.  In  the  same  way  he  considers  the 
movements  of  the  platysma  as  responsible  for  the  keloid  appearance  of 
scar  after  operations  upon  the  neck.  The  ages  of  the  patients  and  the 
time  occupied  by  the  healing  are  not  mentioned,  but  there  is  no  doubt 
that,  in  cases  where  primary  union  has  been  secured,  scars  in  the  neck, 
e.g.9  after  partial  removal  of  the  thyroid,  may  take  on  a  keloid  condition 
some  time  after  an  operation,  in  those  no  longer  young. 
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CEBIBRAL  LOCALISATION  IN  RETEBENCE  TO 
OPERATIONS. 

OPERATIONS  ON  THE  BRAIN. 

CEREBRAIi    LOCALISATION    IN   REFEHENCE    TO 
OPERATIONS    (Figs.  125  to  130). 

Motor  Area. — The  motor  areflp  or  that  part  of  the  cortex  in  wLirh 
lesioiis  cause  paralysis  011  the  opposite  side  of  the  body,  lies  beneath  tlie 
anterior  half  of  the  parietal  hmie.  It  may  he  said  to  he  in  form  a 
parallelogram,  about  an  inch  wide,  with  its  centre  travei'sed  obliquelj 
by  the  fissure  of  Rolando , 

Speaking  succinctly,  but  perhaps  with  sufficient  accuracy  for  prac- 
tical purposes,  paralysis  or  convulsions  limited  to  one  lower  extremity 
need  the  trephine  at  the  upper  end  of  the  opposite  motiirarea,  paralysis 
of  the  arm  at  the  middle  third,  paralysis  of  the  face  at  the  lower  third. 
The  centre  of  speecli  lies  (on  the  left  side)  at  the  lower  and  anterior 
angle,  or  a  little  below  and  in  front  of  the  area.  Three  applications  of 
a  trephine  with  chipping  away  of  bone  will  expose  the  motor  area 
for  thorou^li  examination  ;  if  the  paralysis  is  distinct  and  limited,  one 
or  two  applications  will  prohahiy  sufiice  to  find  the  lesion.  Where 
lesions  are  conjliined  (p.  343),  paints  intermediate  between  the  respec- 
tive centres  must  be  exposed. 

The  following  aids  in  finding  the  fissure  of  Rolando  will  he  nseful, 
I  shall  give  several  as  it  is  always  well  to  check  one  by  others.  It 
will  he  seen  that  they  are  \ery  simple,  easily  remembered,  and  that 
they  do  not  involve  the  calculation  of  angles,  or  the  need  of  cerebro- 
grapho meters  or  i^'oniometers. 

i.  The  upi^er  end  of  the  fissure  is  found  about  J  inch  behind  a  point 
midway  between  the  root  of  the  nose  and  tlie  external  occipital  protnber- 
ance ;  the  lower  end  is  about  i  inch  behind  the  bifurcation  of  the 
Sylvian  fissure.  This  bifurcation  corresponds  to  a  point  2  inches 
behind  and  ^  inch  above  the  level  of  the  external  angular  process  of 
the  frontal  hone. 

ii.  Mr.  Godlee»  in  a  case  that  has  made  history  in  the  subject  of 
operations  for  cerebral  growths  (p.  346),  used  the  following  simple 
method  of  exposing  the  fissure  of  Rolanrlo  in  its  mid^lle  third  : 

(1)  A  line  was  drawn  between  the  glabeUa  and  occipital  protuberance. 

(2)  At  a  right  angle  to  this  a  line  was  drawn  vertically  downwards 
through  the  front  of  the  exterinil  auditory  meatus. 

(3)  Parallel  to  the  last  a  line  was  drawn  vertically   upwards  at  the 
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level  of  the  posterior  border  of  the  mastoid  process,  reaching  the 
longitudinal  Ime  (i)  about  2  inches  behind  the  second. 

(4)  From  the  junction  of  the  lines  i  and  3,  one  was  drawn  diagonally 
downwards,  reaching  the  second  about  2  inches  above  the  external 
auditory  meatus.  This  was  believed  to  represent  the  direction  of  the 
fissure  of  Bolando. 

iii.  The  method  devised  by  the  late  Mr.  Anderson  and  Mr.  Makins 
(Fig.  127)  is  somewhat  similar  to  the  foregoing. 

Fio-  125. 


+  Most  promiDent  part  of  the  fahetal  em.'nencfe.*  f.R,.  Y'ju^nrt  of  Rolando. 
Sff/.,  Bjlvfan  fiarare.  SyJ^./^  Bor.x/fnrakl  line  of  Sjlvlan  fiM»ire.  'n*e  t^f^xo^in;^ 
limb  would  stAit  2  inches  befaii^l  and  a  little  aUiTe  the  externa-  angular  procew, 
mnning  strmight  op  for  an  iceh  r^rween  the  lerrer^  a  and  /  at  Syua./.  i  and  2 
/r./.  First  and  feoond  frontal  fi«:ir«Bi.  i.  2.  3  /ry..  First,  i!e*yind.  and  th:rd 
frontal  eonTolntkns.  i  and  2  iT-i/..  F:r%t  and  *econd  len^poro-^pbenoifial  f^iwcrw. 
I,  2,  3  f.#^^  First,  second,  and  third  Vrnap^^ro-^phenoidal  ooLToiationA.  TAfuer 
Beid.) 


(i)  A  line  A  B  is  drawn  from  the  glab^^rlla  to  the  external  occipital 
protuberance. 

(2)  The  half-waj  point  C  I*  joined  t>  one  D  Mtnat^d  just  in  front  ot 
the  ear  on  a  level  with  the  exterrial  anditorr  rneata.s. 


•  I  think  that  this  jwot  iji.  .a  F-^,  125.  :.la/.>»r:  vr,  far  iw/'/c.  >f*swr».  Axi^ervm  aad 
MaJdns,  in  a  paper  on  ^  Cranifr<*rer,:a.  l^j^jcrxy.j  (J-ynr*,  A  •at.  €tU  /4jf#-  T-si-  ze^ 
p.  445),  state  tittt  the  pareral  •i::..:.*^:^,  a  -*Li,.T  p^-^r?:  » v/it  suiTa^  ;i  a  'j^it  -rr-rst- 


spondlng  to  on,  Fi^,  127.  Wn.^  'f.e  p*.'^e*A.  ^t:..:,^^-'^.  ,*  ijtv*  v 
tboogfat  that  it  was  rerr  larelj  pla^rf  *o  far  f-.r»4ri*  v»  •£*  a."X.T* 
Turner  (/Isr.  imfrm  rti.)ifAMy>Tk  ''Jkr.  •:..*.     v...-.  r.  .•:  v,r7*a^^&^  v, 

CODTOlntkM. 


rarr.  I  sfecnji  iarv'S 


'.j«  ^gjnni.t.rraa* 
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(3)  The  lower  third  of  this  line  C  D  is  marked  off  at  E,  and 

(4)  A  line  F  E  is  drawn  to  the  most  promioeiit  part  on  the  outer 
bordt^r  of  the  orbit  nt  the  outer  end  of  the  eyebrow.  This  gives  the 
direction  of  the  horizontal  limb  of  the  fissure  of  Sylvius. 

The  upper  end  of  the  fisBure  of  Eolando  is  found  at  G,  about  a 
centimetre  (f  of  an  inch)  behind  C,  and  runs  from  here  in  the  direction 
Q  H, — H  being  on  the  line  E  F  about  I  centimetre  in  front  of  E. 

The  Anderson-Mflkins  method  h  largely  used  in  America  and 
the  Continent  I  have  given  several  ;  while  any  of  them  can  easily 
be  remembered  for  emergencies,  it  is  well  to  have  others  to  check 
these  by,  owing  to  variations  in  different  skidls  and  brains,  when  an 
important  operation,  e.g.,  for  cerebral  growths  or  removal  of  a  bidlet  is 

FiQ.  iXS. 


DlagimBi  (lifter  EberBtjiller)  of  the  fiasui-es,  conTolutions,  tiTid  the  functioaal 
i,  with  their  extj^ut  on  the  rigbt  hemisphere  of  the  brain,    (Starr.) 


being  planned*  Very  slight  inaccuracies  in  mapping  out  an  area, 
especially  wlien  this  is  left,  to  be  done  rather  hurriedly,  just  before 
the  openiiion,  may  easily  lead  to  incomplete  exposure  of  the  spot 
desired  (p.  366), 

With  regard  to  the  directions  already  given  and  those  to  follow,  it 
must  be  remembered  that  the  eminences  and  sutures  of  the  skull,  and 
the  relations  of  the  suki  and  convolutions  beneath  to  the  cranial  surface, 
are  liable  to  variations.*  I  believe  that  the  points  here  given  will  be 
found  easily  defined,  and  occupying  a  central  position  wit!i  regard  to 
the  brain  beneath  and  its  possible  variations.  The  surgeon  must  be 
prepared  to  use  his  trephine  and  other  instruments  freely. 

Position  of  the  Chief  Sut\ires  (Figs.  129,  130), — After  considering 
that  most  important  pail  of  the  brain,  the  motor  area,  which  lies  uiider 


•  Bee  papers  by  Prof.  Turner,  Joum,   of  Attnt.  and  Phy*.^  vol.  xviil. 
vol.  viii. ;  and  Messrs.  Aadcreon  Hiid  Makins^  lae.  ttuprtt  eif. 


Mr.   Hare, 
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the  parietal  bone,  it  will  be  well  to  recall  the  landmarks  of  the  chief 

sutures  which  are  met  with  in  that  region.  The  coronal  suture,  the 
antei'ior  limit  of  the  parietal  houe,  may  thus  be  tracetl.  The  point 
where  it  leaves  the  siigittal  suture,  the  bregma,  may  be  found  by 
drawing  a  line  from  a  point  just  iu  front  of  the  external  auditory 
meatus  straight  upwards  ou  to  the  A^ertex  ;  from  this  point  the  coronal 
suture  runs  downwards  and  forwards,  speaking  roughly,  to  the  nnddle 
of  the  zygomatic  arch,  or,  more  exactly,  to  join  the  temporal  part  of 
the  great  wing  of  the  sphenoid,  which  it  meets  i|  inclies  above  the 
zygoma,  and  not  quite  an  inch  beljind  tlie  external  angular  process  of 
tlie  frontal  bone* 

Under  this  suture  lie  the  posterior  extremities  of  the  three  frontal  con- 
Yolutions  (Fig.  129),  for  the  frontal  lobe  lies  not  only  under  the  frontal 

Fio.  127. 


Tbe  method  used  by  Mr,  Anderson  and  Mr.  Mttkins  to  determiDe  the  fissure  of 
Rolaodo,  fr  Hy  and  the  fissure  of  Sylviufl,  J^  JTand  J»  m  m  icdieate  the  sUea  ut 
trephmirig  for  the  two  divisions  of  the  middle  raeDingeal  artery  (p.  264).  Jf\ 
External  angular  prooesa  of  the  frontal  bone.  K^  Termination  of  the  Sylvian 
fiiaure,    (Tillmanns.) 


bone,  but  extends  backwards  under  the  atrterior  part  of  the  parietal,  the 
fissure  of  Rolando,  whicli  forms  tJie  posterior  boundary  of  tlie  frontal 
lobe,  lying  from  ij  to  2  inches  behind  the  coronal  suture. 

The  oecipito-parktal  or  lambdoid  gutnrt%  the  posterior  limit  of  the 
parietal  bone,  will  be  marked  out  by  a  line  which  starts  from  a  point 
2$  inches  above  the  external  occipital  protuberance,  and  runs  forwja^da 
and  downwards  to  its  termination^  which  will  be  found  on  a  level  with 
the  zy gonni,  ij  inch  behind  the  meatus. 

As  the  occipital  lobe  is  not  limited  to  the  upper  portion  of  the 
occipital  hone,  but  extends  forwards  under  cover  of  the  posterior  part 
of  the  parietal,  the  parieto- occipital  fissnre  lies  about  f  inch  in  front 
of  the  apex  of  the  lambdoid  suture  (Fig.  129).  But  this  varies  a 
good  deal  according  to  the  OBsificatiou  of  the  squamous  part  of  the 
occipitah 

Thti  squamom  or  gquumoso^paneial  suture  is  not  so  easy  to  mark  out^ 
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owing  to  the  irregularity  of  its  curve  and  variations.     Its  highest  point 
IB  usually  if  inch  above  the  zygoiiia  (Fig.  129). 

Tlie  Sylvian  BsHiiri],  which  separates  the  temporo-sphenoidal  from 
the  parietal  lob^i  passes  from  below  oblitjuely  upwards  and  backwards 
across  tlie  line  of  this  suture  near  its  middle  (Fig,  129),  the  temporo- 
sphenoidal  lobe  not  only  lying  under  the  squamous  and  great  wing  of 
the  sphenoid,  but  passing  upwards  under  cover  yf  the  lower  part  uf  the 
parietal.  The  fissure  of  Sylvius  (Figs.  125,  129)  is  found  by  drawing 
a  line  from  a  point  i^  ineh  behind  the  external  angular  process  of 
the  frontal  bone  to  a  puinl  J  inch  below  the  most  prominent  part  of 
the  parietal  eminence.       Measuring  from  before  backwai'ds,  the  fimt 

Fig,  128, 


A  diagram,  similar  to  tbat  shown  in  Fig.  126,  of  the  left  hemis|jhere.    (Starr.)    The 
auditory- apeeeb  or  word<hearing  centre  is  placed  too  far  forwArds. 

J  inch  of  this  line  will  represent  the  main  fissure,  and  the  rest  its 
horizontal  limb.  The  ascending  limb  will  start  2  inches  behind  and 
slightly  above  the  external  angular  process,  and  run  vertically  upwards 
for  ul>out  an  inch. 

The  following  i>rnctical  points  are  given  by  Prof.  Nancrede,  follow- 
ing M,  Lucas  -  C  ham  pionni  ere  (In  tern,  Enci/cL  Surg.f  vol.  v.  p.  90)* 

(i)  Monoplegia  or  spasms  limited  to  one  member,  or  a  portion  of  one 
member,  indicate  limited  lesions.  If  tlje  lower  limb  b«  affected »  the 
upper  portion  of  the  ascending  parietal  and  frontal  convolutions  (Figs. 
125,  126,  128,  129)  is  involved*  A  trephine-crown  must  then  be  applied 
about  tiie  upper  part  of  the  Holandic  line. 

(2)  With  paralysis  of  the  arm  and  leg,  the  lesion  probably  involves 
the  upper  two-tliirds  of  the  ascending  convolutions,  with  the  paracentral 
lobule.  The  trephine  should  then  be  placed  at  the  upper  part  of  the 
line,  a  little  lower  than  in  the  former  ease,  and  the  opening  enlarged 
downwards, 

(3)  Paralysis  of  the  upper  extremity  alone  probably  indicates 
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to  the  middle  third  of  the  ascending  convolutions  and  the  trephine 
shouki  he  applied  a  little  in  front  of  the  middle  third  of  the  fissure  of 
Rolando, 

(4)  Paralysis  of  the  lower  part  of  the  face  points  to  a  lesion  of  the 

inferior  third  of  the  ascending  convolutions,  or  of  the  foot  of  the 
second  frontal, 

(5)  In  simple  aphasia  the  trephine-cruwn  shuuid  be  removed  lower 
down  still,  in  front  of  and  below  the  lower  extremity  of  tlie  left  fissure 
of  Roltindo* 

(6)  In  most  cases  many  centres  are  atfected,  and  consecpietitly  the 
surface  to  be  exposed  is  much  larger.    The  following  conibinutions  are 

Fig*  129. 


Tbe  above  view  of  the  brain  in  rUn  shows  the  relations  of  the  surfAce  cotivolii* 
ilom  to  the  regions  i>f  the  akuU,  R^  Fissure  of  Rolando.  HCparfttin^?  the  parietnl 
frotu  the  fr^>iit4il  lobe.  PO^  Paneto-occipitfll  lUsure  bet  ween  the  pftrietftl  mul 
occipital  lobes.  S,  S,  Fissure  of  Sylvius,  sc[)arattrig  tbo  tein(>oro-aphenoiihil  from 
the  frontal  and  jmriefciil  lobes.  SF,  MF,  IF,  The  superior,  middle,  and  inferior 
frontBl  convolutions.  Asc.F,,  Ascending  frontal  convolution.  AeaP.,  AacseDding 
panetal  eonvolutioti.  The  outlines  of  the  coromiJ,  squuiuoso- parietal, and  liunbdoid 
«uture8  are  also  shown,    (After  Turner.) 


those  usual ly  met  with  :  Paralysis  of  face  and  aplinsia ;  aphasia  and 
paralvj^is  of  the  arm  ;  paralysis  of  the  ami  and  face  ;  paralysis  of  the 
upper  and  hiwer  extremities. 

Lesions  which  irritate  a  localiaed  area  of  the  cortex,  e.g.,  a  spicule  of 
bone,  a  ineniii^enl  hiemorrhage,  a  localised  nienijigitis  or  a  j^^rowth 
produce  spasms  in  the  eorruiipondin^  groups  of  muscles  on  the  opjiosite 
side  of  the  body  which  are  suppliorl  by  the  cartieid  centres  irritated 
(Jncksonian  Epilepsy),  The  irritation  may  involve  adjacent  centres, 
causing  more  widespread,  and  even  general  convulsions.  Lesions 
whit*h  destroy  any  area  of  the  cortex  produce  paralysis  ou  the  opposite 
side  of  the  body,  corresponding  to  the  position  and  extent  of  the  area 
destroyed.  A  few  special  cortical  centres  must  be  remembered. 
Broca^s  convolution,  iu  the  posterior  extremity  of  the  left  iufeiior  frontal 
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convolution,  correBponda  to  a  point  three  fingers'^breadth  vertically 
above  tbti  inidiUe  of  the  zygomatic  arch.  This  centre  governs  the 
muscular  nujvenients  conceiTied  in  speech,  and  lesions  of  it  cause 
*'  motor  aphasia/'  The  auditory-speech,  or  word-hearinfi  area,  through 
wliicli  spoken  words  are  received,  lies  in  the  middle  of  the  first  temporo- 
sphenoidal  laiivohition.  Lesions  here  produce  **  word  deafness,'*  the 
patient  bein^  unable  to  understand  spoken  words.  The  visual  speech 
or  word- seeing  centre  by  which  written  words  are  appreciated  lies  in 

Vm.  tjo. 


SuF  ^HimtAi 


fits     ROLANO 

Call 

iMTEJtPAJIIftTAL 


r  FfiMtJM. 


The  cblef  con  vol  nt  ions  mid  fissDres  on  the  oiUfr  ^tirfftee  of  the  bniiij,  Uigetber 
with  the  oiitlifies  of  the  «uture»  mid  boncfl  beneath  which  they  Hi!.  Diagrammaiic. 
(After  Robert*,  of  Philaiit'lphia.) 

the  angular  gyrus  at  a  point  higher  up  and  behind  the  last  (Fig. 
128).  If  this  centre  be  destroyed  powt^r  to  read  words  is  lost,  AJl 
the  above  are  situated  on   the  left  side  in  right-handed  patients. 

The  cortical  centres  for  vision  lie  near  the  calcarine  fissure  on  the 
inner  aspect  of  the  occipital  lobes,  below  the  level  of  the  parieto- 
occipital fissure  (Fig,  129),  Each  is  a  half- vision  centre  and  receives 
fibres  from  the  same  side  of  each  retina.  Lesions  of  one  centre  pro- 
duce **  homonymous  hemianopsia,"  or  inability  to  see  objects  situated 
on  the  side  opposite  to  the  lesion. 


PEACTICAL   VALUE    OF    CEBEBBAL   LOCALISATION, 


I  propose  to  give  instances  of  this  under  the  following  headings  : — 

(A)   In  head  injuries  ;   (B)   In  brain  growths. 

(A)  Cerebral  Localisation  in  the  Diagnosis  and  Treatment  of 
Injnriefi  to  the  Head,— A  typical  case^  in  which  localisation  may  help 
the  surgeon  in  trephining,  would  be  one  in  which  the  injury  is  limited 
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to  the  cranium,  and  is  followed  imniediately  by  paralysis.       Secondary 
or  tardy  pai*ii lysis  may  be  the  result  of  later  iuflanimatory  processes. 

M,  IiUcas-Champioiini6re(La  Trcpanalioit gtiid^c pm'  les  LomUsittions 
cerebraUSf  p»  107)  gives  tbia  interesting  case : 

A  mim  was  found  iti  the  street  with  slight  par&ljsis  ot  tbe  right  arm,  but  i^tiBibility 
perfect.  There  was  a  smmll  super6cial  cut^  ^  inch  lODg[,  over  tlie  left  [mrietal  f  minenoe. 
Five  or  six  days  later  the  patient  became  stypid  and  uuable  to  swallow,  and  couvuUionj,* 
inereasitig  In  violence,  and  involving  all  the  body,  save  the  h^^ht  foreurm  and  hand,  set  in. 
Sufipectini^  a  fracture  of  tbe  iimer  table,  M.  Lucaa-rhampionnifere  trephined  at  tbe  site  of 
the  wound,  and  found  a  ine  li.ssure  jiist  iu  front  of  this  ;  there  was  a  slight  deprea^iou  of 
the  fnigmet)t«,  which  were  wetigeti  tightly  together.  After  the  operation  the  convuliioti» 
ceased,  and  a  good  recovery  took  place,  with  use  of  tbe  right  arm.  The  fracture  was 
proved  Vy  measuremenis  to  be  over  tbe  middle  and  lower  part  of  the  fissure  of  Rohindo, 
considerably  in  front  of  the  scalp  wound. 

The  following  case  of  cerebral  lesion  (Intracranial  Stib-dural  Effusion 
of  Blood),  dirti^nosed  from  motor  symptoms  alone,  was  given  by  ESir  W, 
Maceweo  in  his  most  strikin^r  address  at  tlie  Glasgow  meeting  of  the 
British  Medical  Associntiou  {Brit.  Mi'd.  Jouni.t  Aug*  ii,  188S) : 

A  boy  bad,  coni»ecutive  to  a  fall  six  days  before,  convulsions  beginning  in  tbe  Mi 
side  of  the  face,  gradually  involving  tbe  left  arm  and  subsequentlj  the  left  leg,  couHciotis* 
neas  being  preserved.  Paresis  ot  these  parts  remained,  though  aetiiiatiou  was  unimpaired. 
The  parts  were  always  affected  in  the  same  general  order,  and  the  couvulaionjs,  persisting, 
finally  became  general,  with  loss  of  consciouBiieBS.  These  molor  phenomena  indicated  a 
lesion  on  the  right  side  of  the  brain,  pronounced  at  tbe  middle  and  lower  part  of  tbe 
lucending  convolutions,  as  the  face  and  arm  centres  were  the  flrst  to  show  evidence  of 
stimuktion.  The  lesion  waa  cvideDtly  of  an  irritative  kind,  Huch  as  might  be  caused  by 
a  bone  spicule  driven  Into  the  brain,  or  by  pressure  on  its  Murfacts  It  was  clearly  not 
deslmctive,  e^,,  a  severe  cerebral  contusion.  It  was  resolved  to  expose  tbe  lower  part  of 
tbe  fissure  of  liolando-  The  head  lieing  shaved,  a  scaroely  perceptible  irregularity  was 
detected  near  tbe  coronal  suture.  Trephining  was  performed  at  a  i>oiat  slightly  behind 
the  auric ulo-bregmatic  line,  and  midway  between  the  auditory  meatus  and  the  vertex. 
Tbii*  happened  to  correapond  to  the  posterior  extremity  of  a  fissure  which  ran  across  tbe 
coronal  suture.  There  was  no  extra-men ingeal  hssmorrhage,  but  the  dura  was  very  dark. 
On  opening  this  2  ounces  of  clotted  blood  escaped  from  the  sub-dural  cavity.  There  was 
no  recurrence  of  the  fits,  and  the  patient  sarvives  in  perfect  health. 

Case  of  Traumatic  Aphasia  successfiilly  treated  by  removing  Blood- 
clot  from  the  interior  of  the  Cerebrum  :t 

The  i>alient  had  been  struck  on  the  head  with  a  penltnife  six  days  before  admisBlon. 
At  that  time  he  haddiillcuHy  in  sj>eaking  correctly,  which  had  increased  somewhat,  and 
pain  in  the  left  side  of  the  head,  but  no  paralysiii  or  loss  of  sensation.  A  «mall  scar  was 
foQud  over  the  left  squamous  bone,  2  inches  from  tbe  external  angle  of  the  orbit,  and 
I  inch  above  tbe  lygoma.  Both  forms  of  aphasia  (motor,  epeaking  ;  and  sensory,  word- 
blindness)  were,  to  a  certain  extent,  present.  Five  days  later  the  scar  w*as  explorecl,  and 
a  wound  of  the  squamous  bone,  in  size  and  shape  likely  to  have  been  prodaced  by  a  smaU 
penknife,  found,  and  cut  out  in  a  trepbine-circle.  Tbe  knife  bod  penetrated  tbe  dura  and 
brain,  the  large  posterior  branch  of  tbe  middle  meningeal  joat  oacaping.  The  dura  being 
opened^  a  sinus-forceps  was  gently  passed  along  the  brain  wonnd,  and,  on  separating  the 
blades,  a  blood-clot  presented,  and  was  gradually  eitrudetl  by  brain^pressure.  Some  more 
was  removed  by  tbe  forceps  and  by  a  stream  of  weak  mercury  perebloride  solution.    A 

•  CoDVttlfiions  in  themselves  are  only  an  indication  for  interference  when  they  are 
localised  and  persist,  and  eepccially  if  they  alternate  ^ith  paralysis  of  the  same  muscles. 
f  Sir  C.  B.  Bsll,  Trails.  Roy.  Amd.  tff  M^d.  Ireland,  vol.  vi.  p.  155. 


r 


346  OPERATIONS   ON   THK    HEAU    AND   NEOK. 

dmiuage^iube  wii8  iuMertetl.  On  the  evcniag  of  the  toune  diij  ihv  liphnfiiA  wiis  mticb 
im[iroTed.  Next  mnmmg  the  patient  was  agnin  more  8pbn«i<%  and  it  was  found  that  the 
tube  ha^i  become  bUx-ked*  On  freeing  it,  much  flnid  with  broken-down  cU*t  e«K?a|ied,  and  the 
power  of  speech  improFcii  The  patient  reoof  ered  unintemiptedly,  regaining  completely 
hifl  ponvcr  of  writing,  reading,  and  Bfieaking.  8ir  C.  Ball  believed  that  the  knife  hsul 
penetrate^!  the  {superior  temjM>roitphenoi(tal  gyrus,  traTersed  the  Sytviaii  ftttnre^  and 
probably  injured  Brt*ca*s  convolution. 

(B)  Cerebral  liooaluation  in  the  Diagnosis  and  Removal  of 
Cerebral  Growths, — Aiuim^tst  the  cases  whiuli  liuve  been  published 
there  hnve  been  very  tew  to  snrpass  in  helpfulness,  fmni  the  conn>lete- 
iiess  of  the  detflils  and  the  aecnrary  of  its  reasonings  one  of  the  most 
epoch-nnnking  of  the  eases  snhniitteil  to  modern  surgery — viz.,  that 
trephined  by  Mr*  Godlee  for  Dr.  Hughes  Bennett  in  1884  {Mtd*-Chir, 
Transit  vol.  Ixviii,  p.  244),  an  abstract  of  which  is  given  below : 

A  man»  aged  25,  had,  four  yean*  before^  Buffered  from  Blight  conoossion  from  a  blow  on 
the  left  side  of  the  head.  A  year  later,  there  first  set  in  twitehings  in  the  left  Hide  of  the 
monih  and  tongue,  |>ftroxyamal  and  irregnlar  in  occarrence.  Home  months  after,  fita 
began,  with  lm»  of  conscionsness  and  general  conrolaionsL  This  condition  lHKte<l  two  and 
a  half  years ;  and  hlx  moutliM  before  admiaaion,  twitchings  of  the  left  hand,  folia  wed 
flhorily  by  weiikne.s9  of  the  left  fingers,  hand,  and  forearm,  were  noticed.  For  three 
monthti  these  hiul  prevented  his  using  hia  tools.  During  this  last  period  there  had  been 
twitehings  of  the  left  leg,  which  had  also  been  i^etting  weak.  There  was  nothing 
abnomial  iu  tlie  Hkull  or  scalp.  Vision  was  normal,  but  optic  neuritis  was  pr&^enton  both 
flideH,  most  marked  on  the  right.  Hearing  was  lesb  acute  iu  the  right  oir.  There  was  now 
complete  paralysis  of  the  left  tingei-s,  thumb,  and  baud,  the  elbow  movements  were  very 
limiteti,  tho&e  of  the  shoulder  impairetl  There  was  no  rigidity  or  wasting  of  muscles. 
The  toes  of  the  left  leg  did  not  clear  the  ground  in  walking.  There  was  jicrsistent 
vomiting  and  retohingt  with  attacks  of  lancinating  headache,  rendering  life  intolerable. 
Large  dt>se8  of  the  ifHliiles  were  fruitless. 

An  operation  bt^ing  decided  on,  the  motor  area  and  the  diagonal  line  representing  the 
fissure  of  Rolando  were  mappeil  out  by  the  method  nlrcfldy  given  at  p.  338.  Tlieoretjcally, 
in  order  to  hit  the  middle  of  the  fissure  of  Itolnudo,  the  centre  of  the  trephine  shoidd  have 
been  phiced  alxiut  |  inch  behinrl  the  dia^uual  line,  aud  about  i j  inch  from  the  median 
longitudinal  line.  As^  however,  there  waa  a  tender  sj>ot  on  the  scalp  2  inches  anterior  to 
this,  the  firt*t  opening  was  made  (with  a  trephine  i  inch  in  diameter)  between  the  two.* 
The  dura  mater  was  normal ;  aft^'t  a  crucial  incision  was  Tiiade  in  it,  the  brain  WM 
Ihouj^ht  to  bulge  abnormally,  and  to  be  rather  more  yellow  than  usual,  otherwise  it  wiii 
healthy.  A  second  crown  wokS  cut  away,  overlai>ping  the  til's!,  external  to  and  sligbily  in 
front  of  it,  and  the  anodes  of  bone  rounded  off  with  a  chisel  and  hammer,  the  brain  being 
protected  with  a  copper  «[mtula.  These  two  openings  were  then  joined  by  one  posterior 
to  them,  and,  the  etlgea  being  chippeit  a^vay^  a  triangular  aperture  was  left  measuring 
2  by  if  inches.  The  dura  mater  was  opcoetl,  and  a  surface  of  bmin  eipH»sed  nearly  equal 
in  size  to  thai  of  the  skull-opening.  Occupying  mast  of  this  space,  and  crossing  it 
obliquely  from  abt.ive  and  behind,  downwards  and  forwards,  was  a  convolution.  Into  the 
centreof  this  convolution  an  incision  about  J  inch  in  length  was  made  with  a  t*Cidpel,  From 
4  to  J  inch  below  the  surface  lay  a  transparent,  lubnlatcfl,  solid  tumour,  thinly  i-miapsuled, 
but  quite  isolated  from  the  surrounding  brain  substance.  The  incision  into  the  cortex 
being  prolonged,  the  sides  of  the  growth  were  easily  sfparatcd  by  a  s|)atulft  of  steel, 
readily  bent  into  any  shape.  The  saperficial  surface  uf  the  growth  being  thus  isolated, 
this  portion  was  removcHl  with  the  finger  ;  as  part  now  biiike  away,  the  dee|>cr  portion 
was  enucleated  with  a  sliarp  spoon,  the  scraping  being  continued  till  appareoLly  only 
healthy  bmin  matter  remained.     This  caused  rapid  weUing-up  of  bhxHl  into  the  cavity, 


*  The  centre  of  (he  opening  was  i\  inf-h  from  the  midtlle  line  and  J  inch  behind  a  line 
tlrawn  vertically  upwards  from  the  meatus  of  the  ear. 


which  woald  bare  held  a  pigeon's  egg.  BpH)iige-prea9ure  fiuliDg,  the  hsmorrhage  wafi 
flnidlj  arreited  with  the  electro -cautery.  The  durii  mater  wag  drawn  together  with 
satiireSf  and  a  drainage- tobt^  iiiAerted  bciieatb  tt.  KlMewberc  the  skiti  wsu»  bitiught 
accurately  together.  An»»septlc  precautiona  including  the  spray,  were  used  thrtrnghout. 
The  anesthetic,  chloroform,  was  taken  welL 

The  wound  was  not  dressed  till  the  third  day,  when  the  disehiirge  had  a  dLHtinctly 
putrefactive  smell :  the  scalp  near  the  woiaiid  w:w  somewhat  cedematoixs.  The  next  day 
wet  boracic  acid  dressings  were  applied*  There  waa  hardly  any  trace  of  Bmell^  but  a 
hemia  cerebri  as  large  a^  halt  an  orange  was  protruding  through  the  lips  of  the  wound. 
There  were  no  twitchings  of  limbs  or  face,  no  headache.  The  patient  waa  bright  and 
cheerful,  with  a  go«xi  appetite.  The  hernia  cerebri,  however^  increaaed,  and  on  the 
eighth  day^  having  reached  the  size  of  half  a  cricket-ball,  was  snipped  away  with  8ciB9or», 
the  parts  removed  consisting  chiefly  of  grauidar  matter  and  clot,  with,  apparently,  little 
tme  cerebrtd  structure.  The  cut  surface  waa  treated  with  a  strong  solution  of  zinc 
chloride  aDd  icdaform^  and  a  cap  of  block-tin  applied.  The  hernia  cerebri  again  increag<ed 
somewhat,  bat  all  seemed  to  be  doing  well,  when,  on  the  twenty-Grst  day,  a  rigor 
appeared,  headache  followed  and  vomiting,  then  restlessness,  sleeplessness,  and  gradual 
mnkiog  about  four  weeks  after  the  operation. 

At  the  autopsy  exteuRive  arachnitis  was  found.  The  parietal  area  appeared  to  have 
fallen  in  ;  in  its  centre,  and  occupying  the  poaition  of  the  fisaure  of  Rolando,  was  the 
wound  in  the  brain.  The  deatruction  of  ihe  cerebral  cortex  involved  nearly  all  the 
ascending  parietal  convolution,  the  uiiper  part  of  the  ascending  frontal,  and  the  anterior 
third  of  the  supra-marj^inal  gyrus.  The  extent  of  softening  wjis  not  great,  but  it  was 
difficult  to  tell  this  accurately,  aa  the  brain  had  undergunc  the  process  of  hardening.  The 
growth  was  a  glioma,  of  the  size  of  a  walnut. 

In  the  comments  on  the  case,  most  interesting  remarks  are  grouped 
tiuder  tlie  following  heads:  (i)  Diagnosis.  (2)  Surgiciil  treatment. 
(3)  Clinical  phenomeua  after  the  operation.  (4)  Revelations  of  the 
necropsy  physiologically  and  pathologically  considered. 

These  will  well  repay  most  careful  perusal ;  only  the  chief  points 
can  be  given  here, 

(i)  Diagnosig,^-X  brain  growth  on  the  right  side  was  diagnosed  in 
this  case  on  the  following  grounds ; — Slow  progress,  uncontrollaLle 
vomiting.  Violent  pains.  Double  optic  neuritis.  It  was  thought  to 
occupy  the  cortex  because  certain  motor  tracts  were  imidicated  in 
definite  order,  because  paralysis  was  present  without  loss  of  sensibility, 
and  above  all  because  of  eertaiu  paroxysmal  seizures  of  local  con- 
vulsions occurring  without  loss  of  consciousness,  eminently  suggestive 
of  irritation  of  the  grey  matter. 

In  this  ease  there  was  complete  paralysis  of  the  fingers  and  band, 
with  inabihty  to  pronate  and  snpinate  the  forearm,  there  was  partial 
paresis  of  the  movements  of  the  elbow,  and  weakness  of  those  of  the 
shonlder-joiut.  There  was  also  slight  paresis  of  tlie  leg  and  one  side 
of  the  face*  Accompanying  all  these  there  were  paroxysmal  con- 
vulsions in  all  these  regions,  occurring  either  singly  or  in  defmite 
order  one  after  tlie  other.  These  phenomena  were  to  be  accimnted 
for  by  an  extensive  but  not  absolutely  complete  destruction  of  the 
motor  centres  of  the  fingers^  hand,  and  forearm,  with  slight  encroach- 
ment on  and  irritation  of  those  of  the  face,  upper  arm,  and  leg.  A 
very  defmite  localisation  was  thus  permitted,  aii<i  the  tumour  wus  pro- 
nounced to  have  occupied  the  whole  thiekness  of  the  middle  two-fourths 
of  the  a  st^  en  ding  parietal  couvohition,  jiiid  a  portion  of  the  adjoining 
upper  half  of  the  ascending  frontal  convolution. 

The  growth  was  proved  to  he  limited  by  the  fact  that  the  centres  uf 
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the  leg  above,  of  th€  face  and  tongue  below*  of  sight  behind,  and  of  the 

inoveiiieiit  of  the  eyeballs  in  front,  were  not  seriously  involved.  It 
could  not  have  exceeded  2  incLes  in  diaoieter,  and  proved  to  be  a 
glioiTia,  of  about  t!ie  size  of  a  walnut,  lying  obliquely  iti  the  fissure 
of  Rolando,  As  to  the  probable  nature  of  the  tumouiv  the  age  of 
the  patient,  the  absence  of  syphilis,  and  the  slow  progress,  suggested 
glianm. 

(2)  The  Operation, — Mr,  Godlee  considered  that  the  use  of  a  larger 
trephine  aiiglit  be  advisable  in  Bimilar  cases.  One  convolution  only 
being  exposed  during  the  operation,  there  was  at  tlie  time  some  ques- 
tion as  to  whether  it  was  the  ascending  frontal  or  parietai  This  doubt 
arose  from  the  circumstance  that  in  the  attempt  to  approach  the  tender 
spot  the  theoretical  position  liad  been  slightly  departed  from.  After 
death,  however,  it  was  apparent  that  the  convolutiun  which  had  been 
incised  was  that  in  which  from  the  first  the  disease  had  been  diagnosed 
to  exist — viz.,  the  ascending  parietal.  There  was  no  external  appear- 
ance of  disease  about  this  part  except  that  it  seemed  swollen^  less 
glossy,  and  less  vascular  than  natural.  An  incision  into  it  showed  the 
morbid  growth  to  he  immediate I3'  under  the  surface,  and  almost  com- 
pletely involving  the  entire  thickness  of  the  cortex.  In  clearing  away 
the  superficial  parts  of  the  growth  a  small  spatula,  neither  sharp  nor 
blunt,  and  so  tempered  that  it  would  keep  any  shape  given  to  it,  was 
found  most  serviceable.  It  may  be  questioned  whether  it  was  advis- 
able to  arr*.*st  the  Incmonhage  from  the  interior  of  the  wound  by  means 
of  the  galviino'cautery,  as  the  bleeding  was  not  severe  and  would  no 
doubt  have  become  arrested  by  natural  means.  The  use  of  this  instru- 
ment ai>pears  to  have  brought  about  the  putrefaction  which  was  the 
cause  of  the  intl animation  and  consequent  hernia  cerebri.  It  may  be 
doubted  if  the  putrefaction  was  ever  completely  subdued  ;  the  fact  of 
the  meningitis  occurring  at  last,  and  that  of  smell  having  again  become 
apparent  after  the  attempt  at  removal  of  the  second  protrusion,  point 
probably  to  a  continued  septic  infection.  As  to  the  hernia  cerebri,  it 
was  remarkable  in  the  first  place  that  the  discharge  continued  for  so 
long  to  be  so  copious  an*l  so  watery,  as  to  suggest  tlie  idea  of  its  being 
cerebro'Spinal  fluid,*  Secondly,  there  was  a  difficulty  in  shaving  it  off 
owing  to  the  enormous  size  of  its  base  and  the  danger  of  serious 
hflBmorrhage. 

(3)  Clinkal  Phenomena  fMjwimj  the  Operation, — The  patient  lost  his 
headache,  vomitings,  and  violent  twittdiings  in  the  limbs;  even  the 
double  optic  neuritis  markedly  diminished.  The  only  change  which 
followed  the  operation  was  conrpletion  of  the  paresis  of  the  upper 
extremity,  evidently  due  to  the  uiuivoithible  destruction  of  tlie  remain- 
ing arm-centres  in  the  removal  of  the  tumour.  Coincident  also  with 
tiie  formation  of  the  hernia  cerebri  came  fresh  symptoms,  in  the  shape 
of  paresis  of  the  left  leg  and  partial  ansesihesia  of  one -half  of  the  body. 
These  were  iirobably  due  to  the  effects  of  simple  pressure,  and  possibly 
to  the  subsequent  secondary  softening  of  the  conducting  fibres  caused 
by  it, 

•  Whether  the  lateral  vcEtricle  bad  been  opened  into,  the  post-mortem  examination 
did  not  prove  oonolusivelj.  There  waa  no  collection  of  foreign  matler  in  ita  interior  ;  at 
the  6aiue  time  the  fioftening  had  exteuded  close  to  iu 
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(4)  Revelations  of  the  Necropsy. — The  brain  was,  practically,  everj*- 
where  healthy  except  over  the  area  injured  by  the  operation  and  in 
the  niemhranes  in  the  immediate  neighbourhoud.  The  meningitis 
was  due  to  in-itating  matter  from  the  interior  of  the  wcuind  flowing 
downwards  between  the  layers  of  the  arachnoid,  and  acenrnulating  at 
the  base  of  the  brain.  The  h>cal  inflammation  of  the  wound  had 
opened  out  the  parts,  and  separated  the  adhesions  so  as  to  allow  the 
discharge  to  percolate  into  the  cranial  cavity,  hut  not  till  three  weeks 
after  the  operation. 

The  following  **  Case  of  Subcortical  Cerebral  Tumour  treated  by 
Operation/'  by  Dr.  Beevor  and  Mr.  Ballance  {BriL  Med.  Jnttrn.^  i^9S$ 
voL  i.  p.  5),  should  be  studied  in  the  original.  As  would  he  expected 
from  the  authors'  reputationa,  it  is  most  helpful  from  its  scientific 
accuracy  and  fulness  of  detail : 


(i)  A  wonuia,  «t.39,  had,  twelve  monthi  before  a^misHfon,  beta  graduaUy  fittnckcfi  by 
pftTftljsifl,  involving  saccessivelj  the  right  ankle,  the  koee  and  hfp  ;  it  extended  after  th« 
lapse  of  Beven  months,  to  the  right  hand,  an^i  then  to  the  whole  of  the  upper  extremity. 

(2)  The  clasfiical  aymptoms  0!  intracranial  pres-^ure,  hcaduche,  votniting,  and  optic  neuritii 
were  present.  (3)  The  mental  condition  gru4iually  dotcrioratLnL  (4)  There  was  some 
loea  of  senaation.  affecting  the  right  limbs  chiefly,  while  the  face  entirely  escaped. 
(5)  Tbere  was  no  hi.*tory  of  Inbercle  or  svphilia.  {&)  Under  anti-syphilitic  remediei, 
taken  for  over  six  weeks,  the  patient's  condition  grew  worHe.  Thi?  f)rogressive  nature  of  the 
hemiplegia,  together  with  the  classical  syraptoma  of  intracranirtl  pressure^  optic  neuritis, 
beadache,  and  vomiting,  made  the  diagnoais  of  a  tumour  a! moht  certain.  In  acttling  its 
«xact  position,  whether  in  the  cortex,  the  centra m  ovale,  or  the  internal  capsnle,  the  fol* 
lowing  symptoms  of  lesions  in  these  different  parts  weire  considered  :  "  (a)  The  type- 
iymptoais  of  involvement  of  the  cortex  are  ;  i.  Jacksonian  epilepsy,  the  aura  or  the 
initial  movement  being  represented  in  the  part  of  the  cortex  iirst  inTolved  in  the  tumour* 
This  b  followed  later  by  a  permanent  paralysis  of  the  same  part,  which  progresses  in  a 
de5nite  order.  2.  Corresponding  to  the  paralysis  of  the  limb  segments  there  la  change 
of  sensibiUty.  Light  touches  may  not  be  felt,  but  if  they  are,  they  are  not  properly  loea- 
lised«  Lo6«  of  muscular  sense,  so  that  the  patient  is  not  cognisant  of  the  position  or  the 
passive  movementa  of  his  limb,  5,  Occaaional  tenderness  of  the  skull  over  the  site  of  the 
tumour*  (5)  The  type-aymptoms  of  involvement  of  the  internal  capsule  are  :  (i)  Absence 
of  Jacksonian  fits.    (2)  Ttie  paralysis  is  progressive,  but  extends  m«tre  i-apidly  tlian  a 

^  cortical  paralysis,  owing  to  the  closer  gathering  of  the  (ibrea.  (3)  Loss  of  senaation  tendi 
to  affect  the  whole  of  the  opposite  half  of  the  body,  including  the  head,  to  be  more  com- 
plete thnn  in  cortical  lesions,  and  to  involve  all  forms  of  sensation,  (c?)  The  type^symptoms 
of  involvement  of  the  centrum  ovale  can  only  be  determined  by  a  process  of  exclusion, 
and  they  probably  are  modified  acconling  as  the  growth  extends  towards  the  cortex  or 
towards  the  internal  capsnle.    (i)  Abaence  of  fits,    (a)  Absence  of  tenderness  of  cranium. 

(3)  Progressive  paralysis  and  progressive  loss  of  sensation,  either  of  cortical  or  capaiikr 
type.  In  compnring  the  ^irescnt  case  with  the  symptoms  of  the  above  types,  the  internal 
capsule  aiipcared  not  to  be  involved  in  the  tumour  on  account  o£  the  fact  that  the  anseS' 
Ihesia  corresponded  to  the  ]>amlyBe<-i  parts,  and  was  not  complete;  further^  localisation 
was  imperfect,  and  muscular  sense  was  lost,  the  face  escaping  completely.  The  gradual 
march  of  the  pandysis,  too,  pointed  away  from  the  interna!  capsule.  The  diagnosia  there- 
foi-e  rested  between  a  cortical  and  snb-cortlcal  lesion*  It  is  first  to  l>e  not^?d  that  the  patient 
had  never  had  a  fit,  and  although  it  ia  known  that  a  corticiil  tumour  may  be  present  for 
many  months  without  giving  rise  to  a  fit,  atill  the  general  rule  holds  gooti  that  the  absence 
of  fit^  ia  against  the  diagnosis  of  cortical  lesions.  Secondly,  there  was  never  at  any  time 
any  tenderness  of  the  cranium,  which,  if  present,  makes  for  the  diagnosis  of  a  superficial 
cortical  legion  iuvolving  the  dara.  Thirdly,  the  sensation  was  of  cortical  type,  and  did  not 
assist  in  the  dtffercutiation  of  a  cortical  from  atubcortical  growth,  but  it  ppinted  to  the 
lesion  being  nearer  Uj  (he  oortox  than  to  the  internal  ca|j«ule.     Fourthly ,  the  pciuence  in 
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whicb  the  diifercDt  partR  of  the  brain  were  iiiTdTed,  bb  sbowti  bj  the  march  of  the 
pAmljstSf  was  also  inBtructJ  ve."  I  must  refer  my  readers  to  the  original  for  further  minute 
details  by  Dr.  Becvor.  1  have  found  space  for  those  already  given  because  of  the  impor* 
tancc  of  ficttling.  fnira  an  opf^rative  point  of  view,  whether  a  growth  is  cortical,  subeortical, 
or  in  the  ititernai  cft[»»iile-  The  conclusion  tinviog  been  arrived  at  that  the  growth  wa« 
aubcortical  and  did  not  involve  the  internal  capsule,  the  following  operation  waa  per* 
formed  by  Mr.  BaIIaiicc,  July  nth,  1894.  The  »calp  having  been  prepared  in  tJie  uaoal 
way,  chloroform  waa  given,  and  a  large  Horsley's  U-»haped  flap  was  thrown  down  on  the 
left  side.  This  flap  included  the  periOHteum,  and  allowed  of  t^e  exposure  of  the  cnronal 
atM]  sagittal  Huturc^,  about  one  inch  of  the  {KMticHor  part  of  the  frontal  booc^  and  practi- 
cBlly  the  whole  of  the  parietal  bone,  with  the  exception  of  the  anterior  inferior  angle,  and 
the  part  immediately  odjaeeut  to  the  lamlxJoid  sutnre.  The  portion  of  bone  to  be  removed 
wau  then  marked  out  by  means  of  a  liirge  saw.  It  was  in  shape  a  parallelogram,  whose 
Bnt4>rior  and  posterior  borders,  running  parallel  with  each  other,  were  planned  also  to  mn 
parallel  with  the  sulcus  of  Rolando.  The  aufcerior  border  encroached  a  little  on  the  frontal 
bone  at  ita  lower  end.  The  upper  border  of  the  parallelogram  correspond c*d  with  the 
sagittal  suture,  and  extended  along  it  from  the  bregma  for  fully  three  and  a  half  inches. 
The  lower  border  was  parallel  with  the  up|>er  and  two  and  a  half  inciies  l)elow  it.  The 
portion  of  Ixme  removed  would  thus  iuclude  the  parietal  eromence,  and  would  allow  of 
the  free  exposure  of  the  up(»er  part  of  the  motor  cortex,  especially  of  the  toe  and  ankle 
centres  at  the  upi>eT  ejctremity  of  the  ascending  parietal  convolution,  which  it  was  desired 
to  thoroughly  examioe.  The  removul  nf  the  Iwine  thus  marked  out  was  accomplished  bj 
the  aiil  of  the  same  largi*  saw,  by  means  of  which  it  was  divided  up  into  snmll  quad- 
lungLikr  pieces  by  vertical  aud  l^jriuontal  cuts,  Theae  pieces  were  then  easily  raised  from 
ilu;  dura  by  an  elevator.  As  soon  a«  one  piooe  hod  been  removed,  the  use  of  strc^ng  bone- 
cutting  forceps  facilitated  the  final  separation  of  the  pieces  into  which  the  bone  bad  been 
mapped  out  by  the  saw.  Along  the  upper  lioundary  of  the  ojienlng  the  final  removal  of 
bone  waa  accomplished  in  part  by  disarticulation  iit  the  sagittal  sature.  The  dura  was 
ezpofied  without  injury,  and  the  middle  meningeal  artery  lay  upon  it  without  having  been 
wounded.  The  dura  bulgeil  considerably  iiitt»  the  opening.  As  it  was  dearly  desirable  to 
perform  the  operation  in  two  stages,  the  edges  of  the  scidp  wound  were  now  lirougbt 
Itpj^cther  by  horsehair  sutures,  and  the  dressings  applied.  iSix  <lays  after  the  first  operation, 
the  patient  having  com pk'tely  recovered  from  its  effects,  chloroform  wBB  again  admims- 
lered.  The  wound  wa»  found  united  by  first  intention,  but  it«  eiige:s  were  easily  separated 
by  the  handle  of  a  knife  after  the  sutures  had  been  out.  The  flap  was  again  thrown  down, 
no  blee*ling  occurring,  and  wrapi>ed  up  in  an  antiseptic  dressing.  A  little  clot  was  lying 
on  the  dura.  Aa  large  a  square  duxal  Hap  was  next  cut  and  folded  down  over  the  scalp 
flap.  The  cortex  thus  exposed  was  bulging",  and,  especially  over  the  upper  part  of  the 
ascending  parietal  convolution,  preseuted  a  mottled  and  unnutural  appearance.  This 
raoitliugmay  have  been  due  to  minute  ecchymoses  produced  during  the  removal  (^(  the 
lx>ne  a  week  before,  or  to  malignant  invasion  of  the  cortex.  The  former  alternative 
appeared  the  more  probable.  On  paljmtion,  no  area  of  special  resititance  indicating  the 
site  of  the  tumour  could  be  discovereii,  but  on  exploring  the  mottled  asr^ending  parietal 
convolution  with  the  finger,  the  cortex,  teing  here  greatly  thinned,  wag  broken  through, 
and  the  tumour,  of  a  whitish-grey  colour,  was  seen.  As  the  ruptureti  cortex  receded,  the 
tumour  appeared  to  be  discontinuous  mtk  the  bram  subtttance,  and  an  attempt  with  the 
finger  and  the  handle  of  a  sterilised  silver  gjxjon  was  made  to  Bhell  it  out.  This,  how- 
Ci-er,  was  impossible,  as  it  waa  discoveretl  to  be  continuous  with  and  infilti-ating  the 
surrounding  cortex,  and  also  the  substance  of  the  hemisphere  about  au  inch  below  the 
surface  and  towards  the  front  and  middle  line.  The  consistence  of  the  tumour  was  semi- 
gehLtinous,  softer  than  the  normal  brain  substance,  and  it  was  found  easier  to  remove  it 
with  a  silver  spoon  than  in  any  other  way.  A  consideral>le  hn^morrhage  occurred  at  the 
time,  and  as  it  was  not  well  controlled  by  filling  the  cavity  with  cotton-wool,  a  seriea  of 
fine  Kilk  threads  were  [lassed  through  the  cortex  for  a  depth  of  about  three-quarters  of  an 
inch  all  round  the  affected  area,  except  about  an  inch  at  the  median  line,  and  tied  so  that 
all  the  vessels  in  the  affectefl  area  were  controlled.  The  area  was  about  two  and  a 
qtmrler  inches  in  diameter.  A  free  inciJiion  wiis  then  mtidc  ihrotigh  the  eortex,  all  round, 
]UHi  wit liin  the  line  of  ligature,  and  all  the  included  part,  brain  and  tumour,  was  taken 
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awaj  by  niwauR  of  the  Hpnon.  The  lumoui  fxtentk*<l  to  the  rueciiaii  smfnoe  of  the  hemi- 
S|>liere,  nud  «o  a  part  of  tht:  mar^inttl  convolution  and  the  qnatlratc  lobule  was  removed, 
the  liilx  being  clearly  exposed-  In  this  way  as  much  of  the  tumour  as  was  visible  was 
removedf  but  aa  the  line  of  junction  of  healihy  and  diseased  tissue  wiia  »o  iruletcrminate, 
it  is  not  possible  to  say  lliat  the  whole  tumour  was  excised  ;  it  le,  indeetl,  probable  that  it 
was  not.  At  the  close  of  the  o|>emtion,  the  brain  preseuted  a  litrge  cup-sha|>ed  cavitji 
nearly  two  inches  deep,  and  the  »\tG  of  half  an  orange.  It  is  probable  that  the  area 
removed  comprises!  the  up|>er  psLit  of  the  ascending  frontal  and  parietal  convolutions, 
the  anterior  part  of  the  parietal  lobule^  and  the  adjacent  portion  of  the  marginal  convolu- 
tion. When  all  bleeding  had  ceased,  the  duml  flaij  waM  very  carefully  stitchcxUu  position 
witli  tine  silk.  No  bi^ne  was  replaced.  The  scalp  flap  was  brought  in  place  by  many 
horsehair  sutures.  The  antiseptic  employed  during  the  operation  waa  solution  of  uiercmic 
perch loride  (i  in  2000).  The  brain  wound  wa»  conalantly  irrigated  with  tlie  solution  so 
Its  to  keep  it  clear  of  blood.  Ko  marine  ttijouges  were  used,  and  the  oi>cnLtion  area  was 
kepi  free  of  bltaod,  not  by  mo|ipiogor  touching  the  brain^  but  by  the  «tream  of  fluid  The 
patient  was  much  collapsed  when  ptii  back  to  bed,  but  thiM  condition  soon  yielded  to  the 
ordinary  treatment.  The  wound  only  needed  dretssing  twice.  The  growth  wa>i  found  to 
be  a  mixed  sarcoma  with  round  and  spindle  cells.  Aphasia  and  loss  of  [jower  m  the 
extremities  of  the  right  aide  foUo wed  the  operation  for  a  lime.  Four  months  after  the 
operation,  the  patient  was  rei>U>re<l  to  her  normal  mental  condition.  Spc<!ch  perfect.  No 
headache.  Home  rigirlity  of  joints  of  right  hand  and  wriBt^  but  movements  on  the  whole 
good  and  ufiefui.  Id  the  right  lower  limb  los«  of  power  over  toes  and  ankle.  Patient  can 
walk  without  assistance  or  a  atickf  swinging  the  right  leg,  catching  it  on  the  ground 
Bometime*.*  * 

The  following  case,  tliough  not  in  the  motor  area,  t  is  of  great  iritei'eBt 
from  the  size  of  tlie  grovvtli,  its  less  usual  site^  and  the  complication  of 
Ltemorrhage,  eventually  fatal ; 

The  patient  was  affected  with  cerebral  ftymptoms  extending  over  eighteen  months, 
oon»lsting  of  left  hemiano^ifiia,  which  could  only  be  accounted  for  by  a  destructive  lesion 
in  the  neighbourhcKHl  of  the  gyrus  cuneatus  of  the  right  occipital  lobe,  and  locomotor 
ditturbancesT  which  appeared  to  be  due  to  the  pressure  effects  of  a  tumour  on  structures 
below  the  lentoriuni,  aod  imjjlied  a  growth  of  considerable  size.  Operation  having  been 
decideti  upon,  n  U-f*huped  flap  was  raised,  and  a  i-inch  trephine  applied  at  i  inch  alKJTC 
the  occipital  protuberance,  and  the  same  distance  from  the  midflle  line,  beyond  the  limits 
of  both  the  longitudinal  and  lateral  sinuses,  and  the  bone  removed  until  an  oval  o(ieuing 
2|  by  2j  inches  wa.s  wmle,  exposing  a  dura  mater  of  a  deeper  hue  than  normal  ;  section  of 
this  exp^ised  the  tumour,  the  oullying  e^lgesand  base  of  which  could  not  be  reache<l  in  spite 
of  further  removal  of  the  cranium  ;  it  was  therefore  incisetl  and  some  of  ils  sofieuetl 
granular  and  fatty -loijking  contents  forcwl  out.  Its  size  was  now  somewhat  diiuinished^ 
and  the  fortifiuger  could  be  passed  between  the  cranium  and  tumour,  and  by  its  aid  the 
delicate  cellular  attachments  that  held  the  mass  in  place  were  felt  to  yield  easily,  enuclea- 
tion now  became  possible,  and  the  base  was  finally  reached.  By  next  drawing  the  finger 
gently  bat  tirmly  towards  the  cranial  oi>ening,  the  tumour  was  torn  nearly  completely  in 
two,  and  its  out^T  half  lifted  out ;  then  the  inner  part  was  eeparated  from  the  fabt  with  the 
help  of  the  tiuger-nail  aud  withdrawn.  Inspection  of  the  mass  showed  that  the 
tmnour  ba^l  been  entirely  removed,  and  that  it^^  probable^  attachment  had  been 
towards  the  posterior  border  of  the  falx  :  the  tumour  was  a  spindle-celled  sarcoma, 
weighing  5^  ounces,  measuring  5^  inches  long  by  2 J  inches  wide,  and  being  8^  inches 


•  I  must  refer  my  readers  to  the  original  paper  for  a  full  statement  of  how  far  the 
unefuljiesa  of  the  limbs  wa«  im[)airc<:l  after  the  operation.  The  details  are  given  with 
Cftndid  accuracy.  In  answer  to  my  Inquiry,  Mr.  Ballance  in  formed  me  that  the  jiatient 
was  living  at  the  end  of  1899,  or  more  than  four  years  after  the  operation »  but  there  ^ 
indicatii^n  of  return  of  the  growth.     Her  death  followed  soon  after. 

t  **  Removal  of  a  Large  Sarcoma,  caasiiif;  llcmiauopsia,  frt:»m  the  Occipital  Lobe  of 
the  Brain,"  by  Dr.  Biidsall  and  Dr,  Weir  ;  Aew  Yovk  Mt'd,  Xews,  April  i6,  1887  ;  AnnaU 
(if  Surffftrift  ToL  vi.  No.  2,  p.  149. 


352  OPERATIONS   ON   THE   HEAD    AND    NECK. 

At  it«  greater  circamference.  Tbe  falx  wbi  crowded  over  towarda  the  left^  and  the 
tentorium  depreased  ;  two  ble«liiig  point*  were  observed,  one  beiu^  in  tbe  regioD  of 
tbe  straight  sinnj,  altbough  not  free  enougb  for  that  Tein,  and  probablj  belonging  to  tbe 
pedicle  of  tbe  growth,  while  the  other  waa  apparentlj  MteriaL  It  being  found  that  the 
haamorrhBge  could  be  checketl  bj  direct  preeaore,  tbe  caTitj  was  packed  with  5  per  cent, 
iodoform  gftu^e^  not  too  tightly^  aa  it  waa  aasomedtbat  the  released  brain  wonld  contribute 
addition^  pressure,  and  the  ends  of  the  strips  were  allowed,  for  easy  extraction,  to  protrude 
from  the  lower  angle  of  the  W4ilp  wound  ;  the  dura  was  partly  onited  over  the  ganae  by 
Beveral  loose  sutures  insteafl  of  )>eing  brought  cloRely  together,  and  tbe  »cnlp  wonnd  closed 
with  catgut  sutiirea:  a  rubber  drainage-tube  being  intruduced  under  tbe  skin  up  to  the  skull 
opening,  and  over  these  sublimated  and  iodoform  |>eat  bags  were  secured  with  g&ote 
bandages.  The  patient  soon  showed  symptdms  of  hicmorrlmge,  which  could  not  be  controlled 
by  further  packings  and  de^th  ensued  thirteen  hours  later.  Dr,  Weir,  in  another  caao, 
would  favour  the  application  of  bajmosiattc  forceps  to  the  bkeding  points,  retaining  them 
in  place  for  twenty-four  or  forty-eight  boaiB. 


QUESTIOirS    AKISINQ    BEFOHE    OPERATION    OK    A 
CEEEBHAL]  GBOWTH. 

The  chief  of  these  are:  (A)  The  existence  of  a  growth.  (B)  The 
site  of  the  growth*  (C)  The  tlepth  of  the  growth.  (D)  Is  it  single  or 
multiple?  (E)  Its  nature.  (F)  The  contlitione  wliichjiiBtifj  operative 
interference  and  the  probable  results  of  this  step. 

The  above  points,  and  tite  first  five  especinlly,  must  be  decided  with 
a  phy^Jfian  ;  and  it  is  to  be  hoped  iu  ftiture  tliat  physicians  will  invoke, 
at  least,  the  opinion  of  the  sm^geun  earlier  than  has  hitherto  been  the 
case.  In  too  many  cases  of  cerebral  growth  the  operatitio  has  only  been 
resorted  to  as  a  foHorn  hope,  a  fact  wliiclj  is  always  to  be  considered 
when  the  mortality  from  operation  in  these  cases  is  estimated. 

(E)  The  Nature  of  the  Growth.— Before  dealing  with  growths  of  the 
brain  proper  I  will  allude  liere  to  those  sprijtging  from  the  dura  mater. 

Prof.  Keen  (Amer.  Jmini.  Metf,  iScL^  1888)  published  a  case  of  fibroma,  weighing  over 
tliree  otmcea,  attached  to  the  dom  mater,  which  he  remoTed  Bucoessfully  in  a  patient 
aged  twenty-seveQ  in  1887.  The  growth  proliably  dated  to  an  injury  in  childhood.  It 
caused  epilepsy,  aphasia,  complete  hemiplegia,  intense  ncural^'A,  deafuesH,  and  great  impair- 
ment of  vision.  After  the  operation,  save  for  the  eye  and  ear  symptoms,  all  the  others  had 
passed  away  ejscept  slowness  of  speech  and  the  epilepsy,  and  tlic  last  was  much  improved* 

In  the  same  perioilical  for  1896  (voL  cxii.  p.  565),  Prof.  Keen  gives  the  state  of  thia 
patient  nine  yearfi  after  the  operation :  ^*  Eyesight  still  imperfect*  Epne]itiform  attacks  rectir 
now  at  intervale  of  about  a  year.   Patient  atill  very  nervous,  and  unable  to  do  any  work.** 

Bir  W.  Maeewen  {Zanaeti  Aug,  ir»  1888,  p,  504)  has  published  a  case  in  which  a  growth 
of  the  dura  mater  caused  irrit-ative  lesions  of  the  left  frontal  lobe.  The  patient  waa  restored 
to  perfect  healthy  and  died  eight  years  later  of  B right's  disease. 

In  the  ahove  meiitionetl  cases  the  prowtli  was  liitiiteil  to  thti  dura.  A 
detiiiled  account  of  a  case  in  which  a  growth  originating  in  the  dura 
involved  the  cortex  of  the  hraiii  is  recorded  by  Dr.  Bremer  and  Dr. 
Carson,  of  St,  Louis  (Amer  .Journ,  Med,  5c^,  Feh*,  1895).  The  growth 
was  an  endothelioma  of  the  nature  of  a  cylindroma,  containing,  as  well, 
nearly  all  the  varieties  of  sarcoma.  Owing  to  the  characteristic  spread  of 
the  paralysis  from  one,  the  shoulder  centre,  to  the  others  of  the  upper 
extremity,  the  diagnosis  of  growth  of  the  hrain  was  made,  thongh  head- 
ache, vertigo,  n«usea  and  optic  neuritis  were  absent.  At  the  ot  ^ion 
alarming  haemorrhage  took  place  during  the  removal  of  the  '  ing 
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to  the  immense  size  of  some  branches  of  the  posterior  meningeal  vein. 
This  was  treated  by  packing  while  the  opening  was  enlart^ed.  The 
dura  was  dark,  covered  witl)  large  vessels,  and  presented  no  pnbation. 
It  was  adherent  to  a  growth  beneath,  wliich,  thongh  friable,  was  easily 
lifted  from  its  bed  between  the  dura  and  the  apparently  healthy  brain. 
The  patient  died  on  the  twelfth  day  with  pyrexia  and  delirinm.  The 
Bites  of  the  hypodermic  injections  made  at  the  time  of  th©  operation 
had  suppnrated.  At  the  necropsy  a  portion  of  the  growth  was 
found  to  have  escaped  removal,  and  the  microscope  showed  tliat  the 
surface  of  the  brain  was  itself  invaded.* 

I  take  now  (frowths  of  the  hmui  it»e!f.  Some  help  as  to  the  varieties 
of  growth  most  likely  to  be  met  with  will  be  gained  from  the  following 
table  (Dj'.  W.  Hide  White,  Giiji's  Hasp,  Rep.,  i8S6),  The  interval 
since  the  publication  of  this  paper  may  make  it  appear  out  of  date. 
Owing  to  the  care  with  which  it  was  drawn  up,  and  tiie  sound 
pathological  basis  on  which  it  rests,  this  is  not  so.  Tiie  paper  remains 
one  of  great  value  and  is  still  quoted  and  relied  upon  by  different 
authorities.  It  will  be  noticed  that  I)n  W.  Hale  White*s  conclusion 
that  10  per  cent,  of  the  cerebral  growths  collected  by  him  could 
certainly  have  been  operated  on  is  distinctly  higher  than  is  sliown  to 
be  the  case  now  in  the  light  of  the  experience  of  twenty  years  later. 

Of  100  cases  of  cerebral  growth  tlie  proportions  were  as  follows  : 


Tubercle    ....,♦ 45 

Glioma ...,«.      24 

Qlio-Fiarcoma      ...,.*.... 

Sarcomn    .......... 

Carcinoma  ,,...*.... 

Ijymphoma        ..,,»,.... 

Myxoma    »♦.... 

Cyst 

Gumma 

Doubtful 


2 
10 

5 
I 
t 
4 
5 
3 


I 

^^^L'Of  the  45  cases  of  tubercle,  the  cerebrnni  was  affected  in  22,  the 
^^mtebelluni  in  20  cases.  The  growth  was  multiple  in  19,  and  single  in 
24  cases.  In  all  the  45  cases  one  or  more  other  structures  than  the  brain 
were  affected.  Dr.  W,  Hale  White  concludes  that  n<it  more  than  3 
tubercular  cases  were  likely  to  be  benefited  by  operation,  and  even  in 
these  the  other  organs  were  tubercular* 

Of  the  24  cases  of  glioma,  of  10  only  could  it  be  said  that  they  were 
not  intiltrating.  The  cerebrum  was  the  seat  of  tlie  disease  in  13  cases, 
the  cerebellnni  in  4*  In  I  case  there  were  nuiltiple  glionmta  in  the 
brain,  and  in  2  others  there  were  growths  in  other  parts  of  the  body* 

Of  the  ID  cases  of  sarcomata  several  affected  the  dura  mater  in 
inaccessible  positions ;  of  the  5  cases  which  attacked  the  bniio  only, 
I  alone  could  have  been  removed  with  any  prospect  of  success.  Of  the 
remaining  growths  none  of  the  carcinomata  or  glio-sarcomata  were 
amenable  to  treatment.     Of  the  4  cases  of  cyst  I  could  certaiidy,  and 

•  The  apparently  heftlthy  surface  of  the  brain  met  with  here  ftt  the  time  of  the 
operaHon  sbotild  be  compared  with  the  saioe  tnisleading  point  in  Mr,  Balhmoe's  case 
p.  3^0^ 
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another  pasBibl}^  have  beeo  operated  upon ;  the  myxoma  was,  and 
the  lyniphouia  was  not,  amenable  to  operation  ;  and  of  the  3  doubtful 
cases,  2  couhi  have  been  operated  upon.  Dr.  W,  Hale  White's  summing 
up  is  as  fullows  :  *'  Thus  we  see  that  out  of  100  cases  of  tnmonr  of  the 
bniin,  10  might  certainly  have  been  operated  upon,  and  4  additional 
ones  might  possibly  have  been  ;  so  that  in  10  per  cent,  of  our  eases  we 
can  hold  out  some  hope  of  operative  rehef  to  our  patients,  provided  that 
a  correct  diagnosis  of  the  position  of  tlie  growth  he  made,  even  so  late 
as  shortly  before  their  death,  whilst,  of  course,  earlier  in  their  histories 
many  otliers  might  have  been  operated  upon  with  a  good  prospect  of 
success." 

I  will  put  side  by  side  with  these  conclusions  of  Dr*  W.  Hale  White 
those  of  another  physician  well  known  for  his  great  clinical  and  patho- 
logical exi>erience — Dr.  Byrom  Bramwell,  himself  an  authority  on  this 
subject,  the  conclusions  having  been  gi\'en  at  a  debate  on  Intracranial 
Surgery,  at  the  Medico-Chirurgical  Society  of  Edinburgh  (Tratis.^  vol. 
xiii.  i8g4»  p.  180),  Dr.  Bramwell  considered  that  the  cases  in  which 
intracraniid  tumours  can  be  successfully  removed  by  the  sui-geon  are 
rare,  a  consideration  of  the  conditions  present  making  it  easy  to  under* 
stand  why  this  muBt  necessarily  be  t!ie  case*  (i)  In  a  certain  but  very 
small  number  of  cases  an  intracranial  tumour  is  not  characterised  by 
any  symptoms  during  life  which  enable  a  positive  diagnosis  to  be 
aiTived  at,  (2)  In  some  of  the  cases  of  intracranial  tnmonr  in  which 
the  symptoms — e,^.,  headache,  vomiting,  giddiness,  and  double  optic 
neuritis^ — ^distinctly  show  the  presence  of  an  intracranial  tumour,  there 
ai"e  no  localising  symptoms  which  enable  the  physician  to  determine  in 
what  part  of  the  cranial  cavity  the  tumour  is  situated.  These  cases 
constitute  a  not  inconsiderable  proportion  of  tlie  whole.  It  is  by  no 
means  uncommon  to  meet  with  large  tumours  in  the  teniporo-spheuoidal 
and  frontal*  lobes,  the  **  silent  areas  *'  of  the  brain,  which  are  unattended 

*  There  m  increasing  evidence  to  show  that  the  fi-ontal  h^l^es  can  no  longer  be  regarded 
EI8  *'  Eilent  areas ^'  as  has  hitherto  bceu  the  case.  This  is  importAat,  &£  it  iii  a  farourablc 
region  for  operative  jnterfLTence,  and  owing  to  the  jil>ove  belief  tliat  lesions  here  show 
no  especial  syuiptomH  and  the  consequent  lack  of  careful  investigntioni  growths  have  been 
allowed  to  attain  a  dangcrons  size  before  their  removal  hai*  l>cen  attompled.  Dr*  Allen 
Starr  concludes  from  a  study  of  caaee  of  growths  of  the  frontal  lubes  :  "  The  form  of  mental 
disturbance  in  lesions  of  the  frontal  lobe  .  ,  .  is  to  be  described  lua  loss  of  self-control  and 
II  Bubaequent  change  of  character,  .  .  .  Thus  we  would  expect  the  partial  destruction  of 
the  frontal  lobei  to  be  aoconipanicd  by  errors  of  judgment  and  reason  of  a  striking 
obamcter  ;  one  of  the  first  tnanifestationr^  would  be  a  Io»r  of  that  gelf •control  which  is  a 
coDStant  accompaniment  of  mental  action,  and  which  would  be  shown  by  an  inability  to 
fijt  the  attention,  to  follow  a  continuous  train  of  thought,  or  to  conduct  intellectuid 
processes.  It  was  this  very  symptom  which  was  present  in  one-half  of  the  cases.  It 
did  not  occur  in  lesions  of  any  other  part  of  the  brain,"  A  recently  published  case 
{Laitemt,  April  29,  1905)  by  Captains  McCsiy  and  Thui'ston  (LM.S.)t  Medical  CoHege 
Hospital,  Calcutta,  of  a  glio-sarcoma  of  the  right  caudate  nucleus  pressing  on  the  frontal 
lobe  bears  out  the  aboTe-quoted  remarks  of  one  of  the  first  American  neurologists.  The 
chief  reasons  for  localising  the  growth  here  as  one  aflfccting  the  frontal  area  were  right 
frontal  headache^  tendernesa  in  the  same  region — my  readera  will  note  that  the  lesion  wafl 
not  a  cortical  one — and  the  peculiar  mental  symptoma,  viz.,  losa  of  memory,  Bpath^",  loss 
of  sense  of  isbame,  and  loss  of  inhibitory  power.     Tiie  sktill  was  oj  '>yer  the  area  of 

tenderness,  but  nothing  was  found  on  ineision  and  palpation  of       '  The  necrof^" 

three  days  later,  showed  the  growth  to  be  situated  as  stated  at' 
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with  any  very  (lefijiite  and  character!  a  tic  localising  symptoms.  The 
occipital  lobe  was  formerly  also  thought  to  be  a  silent  area,  but  it 
is  BOW  known  that  lesions  in  this  situation  produce  homonymous 
hemianopsia,  a  most  important  localising  symptom  (p,  344).  (3)  In  a 
few  cases,  in  which  there  nre  loealising  symptoms,  these  give  an 
eiToneous  impression  as  to  the  position  of  the  tumour. 

In  sapport  of  this  stateioeBt  an  matractire  case  is  ^ven  in  whicbi  in  a  sjpluHtic 
patient,  tbe  local  pain  and  temlemeas  and  the  localised  character  of  the  spaams,  which  com- 
menced in  the  left  big  toe,  clearly  indicated  that  the  ttiraour  would  in  all  probability  Imj 
found  in  the  cortex  in  the  regioD  of  the  foat»centre,  The  necropsy  showed  a  gUoma 
involving  the  right  optic  thalaniuSp  the  growth  having  encroached  upon  the  posterior 
diviiioii  of  the  internal  capsule  and  apparently  implicated  the  fibres  to  the  left  leg* 

(4)  In  many  of  the  cases  in  which  the  exact  position  of  the  tumour 
is  clearly  demonstrated,  successful  operative  procedure  is  impussihle  or 
uncalied  for.  Thus,  (a)  in  mitHtion  to  tnmours  situated  at  the  base, 
the  basal  ganglia,  I'tc,  Dn  Bramwcll  is  inclined  to  include  under  this 
bead  a  birge  proportion  of  tumours  situated  in  the  cerebellum,  and  for 
these  reasons :-— The  surgeon  cau  hardly  hoi>c  to  successfully  remove 
tumours  whicb  involve  the  middle  lobe  of  the  cerehellnm.  Tumoins 
which  are  situated  in  the  lateral  lubes  are  with  diftlculty  reached,  and 
the  operation  required  for  their  renioYal  is  a  dangerous  one ;  the 
surgeon  has  to  work  in  a  ver)'  narrow  space,  and  tliere  is  a  risk  of 
wounding  the  hirge  venons  sinuses,  the  medulla,  the  pons,  ^c.  Further, 
it  is  often  an  extremely  diiticult  or  ini possible  thing  to  determine, 
during  life,  in  which  lateral  lobe  of  the  eerebelhim  the  tuuumr  is 
situated,  (h)  h\  many  cases  the  tumour  is  so  extensive  and  iniiltratea 
such  alaj'ge  area  of  brain  tissue  tliat  its  complete  removal  is  impossible, 
(c)  In  others  the  tumour  is  nmltiple.  (d)  In  others  it  is  malignant 
and  of  a  secondary  nature,  (e)  In  some  the  cerebral  tuuiour  is  com- 
plicated by  associated  lesions  in  other  organs  whicli  contriiiiulicate  any 
operative  interference.  Thus,  in  not  a  fe\v  cases  of  tubercular  growth 
of  the  cerebellum  the  lungs  are  also  affected,  aiul  in  some  syphilitic 
cases  the  vessels  either  of  the  brain  or  other  parts  of  the  body  are  so 
extensively  diseased  that  an  operation  is  very  hazardous,  (/)  Speaking 
of  syphilitic  growths,  I)n  Bramwell,  while  admitting  the  good  results 
obtained  by  very  active  drug  treatment,  was  disclosed  to  think  that  in 
many  of  the  syphilitic  cases  in  wiiitdi  the  gumuia  is  large  and  of  some 
standing — cases  in  wlufh  a  cicatrix  must  necessarily  remain  on  the 
surface  of  the  brain — operative  procedure  is  advisable  after  the  acute 
symptoms  have  subsided  under  the  vigorous  use  of  specific  remedies, 
as  the  termination  of  many  of  these  cases  (the  patients  ultimately 
becoming  useless  members  of  society,  or  insane)  is  so  deplorable.* 

The  above  conclusions  of  Dr.  Byrom  Bramwell  are  based  on  an 
analysis  of  82  cases  of  intracranial  tumour  winch  he  had  seen  duritig 
life,  and  which  he  had  examined  post-mortem.  In  77  out  of  the  82 
operative  interference  was  contraindicated.     Of  the  5  remaining  cases 

•  ^\lii1e  admitting  the  force  of  this  opinion,  T  am  afrtiid  that  If  stjrgeofis  follow 
Dr.  Bfiimweiru  atlvice  they  will  sometimes  tiud,  if  they  publish  the  resulu  of  thmr  cslaca 
ftfter  cArufuUy  watching  thuni»  that  they  have  merely  fiubstiLuted  one  cicatrix  for 
another  CP-  282). 

2^—2 
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he  considered  that  ia  2  the  success  of  an  operation  would  have  been 
extremely  doul>tful ;  hi  the  reiiifliiiing  3  au  operation  might,  he  thought, 
hftve  lU'ohiLhly  been  attended  with  success, 

Bntf  while  ht.4ieving  that  there  are  comparatively  few  cases  in  which 
tlie  surgeon  am  hope  to  successfully  remove  an  intracranial  gD>wth, 
Dr.  Byrom  Brannvell  would  very  strongly  advocate  trephining  as  a 
palliative  measure*  in  many  of  tliese  cases.  **  Thus,  in  not  a  few,  the 
headache  is  intense,  and  it  has  been  conclusively  shown  that  in  some 
of  these  cases  sudden  death  takes  place,  apparently  as  a  result  of  the 
pain  and  inhibition  of  the  heart,  a  point  to  whicli  Dr.  Hughlings 
Jackson  has  directed  attention.  Again,  in  other  cases  in  which  the 
intracranial  pressure  is  greatly  increased,  tiie  patient  dies  either 
suddenly  in  nu  epileptic  lit,  or  gradually  as  the  result  of  failure  of  the 
respiratitui.  Further,  it  must  he  remejubered  that  in  a  large  proportion 
of  tfiL'  casfs  of  intracrani^il  tumour  the  optic  neuritis  is  intense,  and 
that  in  not  a  few  of  them  the  optic  neuritis,  if  allowed  to  continue, 
passes  un  to  optic  atrojihy,  and  pnKluces  more  or  less,  and  it  may  he 
complete,  blindness.  Now,  it  has  been  conclusiv^ely  shown  that  in 
some  cases  in  which  the  operation  of  trephining  has  been  performed 
both  for  tumour  and  abscess,  the  optic  neuritis  has  speedily  dis- 
appeared, in  consequence^  I  believe,  of  tlie  sudden  relief  of  the  increased 
intmcraniid  pressure.*' 

I  have  givun  the  opinions  of  two  well-known  physicians  in  this 
coujitry  on  tlie  percentage  *d'  cerebral  growths  suitable  for  operation. 
To  turn  elsewhere,  Uppenheini  analysed  23  cases  obsenred  by  himself 
and  verified  by  necropsy.  Only  i  could  have  been  removed  by 
operation.  Y,  Bergmann  puts  the  percentage  of  suitable  cases  as  at 
most  at  6  to  7  per  cent,,  and,  with  very  few  exceptions,  would  limit  the 
operation  at  present  to  growths  of  the  motor  region  and  to  those  paits 
of  the  brain  adjoining  it* 

Having  spoken  in  general  terms  of  intracranial  growths,  1  now 
propose  to  consider,  from  a  surgeon* s  point  of  view,  the  varieties  most 
frequently  calling  for  operation.  These  are  the  Tubercular,  the 
Gliomata  and  Sarcomata,  Gumnuita,  and  Cysts, 

Tnhenttlar  Gmntka, — As  a  rule  these  should  only  be  attacked  when 
there  is  goijd  reason  to  believe  that  the  growths  are  primary  and  single, 
Tlie  frequency  with  which  the}-  are  multiple  f  and  present  as  well  else- 
where is  alluded  to  above  (p.  353).  But  vvliere  a  tubercular  growth  is 
threatening  to  cause  blindness,  severe  headaclie,  constant  vomiting,  *irc., 
it  should  be  explored^  and  removed  if  possible.  Sir  V.  Plorsley  (Brit^ 
Ale(L  Journ.,  vol.  ii.  1893,  p.  1365)  expressed  liimself  as  strongly  in 
favour  of  operation.  Where  a  trial  of  medical  treatment  for  four 
months  fails,  such  tubercular  iioflules  are  probably  densely  fibrous 
with  caseated  centres.  Age,  no  doubt,  has  an  important  ell'ect  here. 
Thus,  in  a  child,  owing  to  the  yielding  skull,  the  presence  of  a  tuber- 
culous mass  may  be  long  unsuspected  or  ill-nnirked. 

Ransohoff,  of  Cincinnati,  whose  personal  experience  is  considerable, 
as  he  has  operated  on  8  cases  of  cerebral  growths,  reports  his  two 
successes  with  very  instructive  comments  (Journ,  Amer*  Med,  Ass,, 

•  Palliative  mLm^tirei  are  again  referred  to  at  p,  364. 

t  Lumbar  puncture  0/.i?»)  may  help  in  deckling  whether  a  tubercular  jBcniDgitis 
oo«exUts. 
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Oct.  11^  1902).  The  nature  of  the  growth  in  the  first  case  is  not 
stated.  The  second  case,  stated  to  have  been  a  solitary  tubercular 
deposit,  was  operated  on  in  two  stages. 

At  the  first  operation  an  o^xining  jj  inches  long  and  3  iocliea  wit!e  was  mfule.  When, 
three  days  later,  the  dum^  which  i>uLsate<I  fet^bly,  wwa  opened,  no  growtli  was  foviiid.  The 
patient  waa  now  place<i  in  the  sitting  posit  ion^loca!  nnresthesiR  wua  being  now  emijlojed 
< — a  step  which  caused  Ihe  brain  to  recede  arid  allow  of  palpation  far  Ijeyond  the  h'mita  of 
tlie  cranial  opening.  The  growth  was  focitHl  half  an  inch  below  the  sttrfuce  in  the 
Mcending  frontal  convolution,  and  was  easily  removed*  Three  and  a  half  months  after 
the  of>emtion  the  patient  bad  had  no  convulsions,  bat  a  decided  weaknesj*  of  the  flexors  of 
the  thumb,  index  and  middle  fingers  nimainc^h  In  this  ca«e  the  general  eyrupttitne  of 
brain  growths  (headache,  choked  disos^  and  optic  neuritfrt)  were  absent,  the  aymptoma 
being  altogether  focal.  This  h  explained  by  the  fact  that  when  the  growth  was  removed 
it  displaced  12  grammes  of  water,  a  presisure  tn  which  the  brain  accommodates  itself.  With 
the  development  of  symptoms  of  intracranial  pressure  the  value  of  focal  symptoms 
decreases.  This  explains  the  fre<]uency  of  failure  to  find  a  gn:>wth  when  sei^^naingly 
anmistakaltle  localising  Bymptoms  are  present.  Against  107  coUecteii  ca>iea  in  which 
operations  were  successful  in  finding  and  removing  a  grawth^  there  are  157  in  which  the 
operation  was  unsuccessful  in  one  or  the  other  rc3j>ect. 

Raosohoff  points  out  that  in  two-stage  operations  the  second  one 
can  be  done  satisfuctorilr  under  h>ral  aniesthesia.  If  it  be  needful  to 
cut  away  more  bone,  chloroform  must  be  administered.  He  thinks 
that  adoption  of  the  two-stage  method  will  diminisJi  the  very  high 
mortabty*  Tbis^  due  chiefly  to  shock  ami  hiemorrbage,  is  stated  by 
Haas,  from  an  examination  of  122  operations  for  removal  of  growths, 
to  be  an  Jdgh  as  61  per  cent,  RansohotF  believes  that  tubercular 
deposits  iti  the  brain  are  twice  as  connnon  as  any  otlier  growtlis. 

He  quotes  from  a  paper  by  Preyer,  who  (Ret.  Mid.  de  la  SHitstf^  May  and  Jime, 
\tpOoy  eollectefl  the  cases  operate*!  on  up  to  that  time,  sixteen  in  number;  llamsohoff's 
le  and  one  of  lieidenhain  uuMie  eij^hteen.  Three  ditHj  from  the  operation  ;  six  sur- 
vived  several  months,  two  several  years  ;  one  of  Czerny  s  lived  four  ytars  and  two 
months,  one  of  Sir  V.  Hoi-sley's  seven  years  and  eight  months,  dying  thun  of  tubercular 
disease  of  the  spine  j  one  operated  on  by  Kronlein  is  believed  to  be  alive^  six  years  after 
operation. 

V.  Bergmann  some  years  ago  ojiposed  operations  on  tubercular  de|x>Ki!s  in  the  brain  on 
the  grounds,  chietiy.of  the  risk  of  setting  up  tiiliercular  meningitis  and  the  great  difficulties 
of  enucleating  such  a  detiosit  here,  cnmptued  with  one  in  the  skin  or  tjones.  In  bis 
recently  published  "Surgery"  (^Amrr.  7V»,  vol  I.  p.  322)  he  declines  to  enter  into  the 
question  as  to  whether  operation  for  tuljcrcle,  e«pecinlly  in  the  cerebellum,  should  be 
undertaken.  He  "  has  reported  twelve  eases  of  cerebral  tuberculosis  trcatevl  operativelj. 
In  seven  of  these  the  central  convolurions  were  affectetl  ;  in  four  the  cerebellum.  In  one 
in  addition  to  disseminated  ndjerculosis  of  the  pia,  there  was  an  affection  of  the  parietal 
lobe.  Of  the  seven  cases  with  affeetiun  of  the  motor  legion  three  were  cured,  two  died 
from  the  effects  of  the  operation,  and  two  from  an  extension  of  the  tuberculosis,  Ttie  five 
cases  of  atfeetion  of  the  cerebellum  all  terminated  fatnlly,  three  immetliately  after  the 
operation*  In  eight  cjises  the  tubercles  were  not  completely  removctl,  and  in  each  case 
death  rapidly  ensued/' 

« 

Caseating  foci  in  the  cerebellum,  owing  to  their  comparative  fre- 
quency, need  especial  allusion.  The  very  Itigb  mortality  of  wliich 
V.  Berginann's  results — himself  one  of  the  chief  autborities  on 
cerebral  surgery — and  the  cases  alluded  to  below  nnike  it  extremely 
doubtful  if  it  is  justifiable  to  contitjue  atUicks  on  tuber€ular  deposits 
here  (p.  ^8o), 
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Sir  V.  HorKley  (Brit,  MeiL  Journ,^  April,  1887)  has  removed  a 
tubercular  growth  from  the  right  lobe  of  the  cerebellum. 

DoaJh  livik  place  nlueteon  hours  laU^r,  the  [mtieut  haring  ooly  partially  recijvefed 
conaeioufiness.  iieueralised  chronic  tuljercle  was  fciuod  in  the  viscera.  The  operation  wba 
here  perfonned  m  tt  dernier  rfM4*rt, 

Mr,  Beutiett  May  {Lancet,  April  16. 1887)  removed  a  similar  growth 

fnmi  the  right  lobe  of  the  cerebellum  of  a  chihl. 

The  extreme  bulging  of  the  durti  mater  gave  evidence  of  great  intracmntal  pressure. 
The  cortex  appeared  quite  health  j%  but  at  odc  spot  pal  pal  ion  j^re  an  lU^defintHj  feeling 
of  hardneas*  This  spot  being  incised,  the  fiD^r  detected  a  hard  mskus  nearly  an  Indt 
below  the  surface.  This  vma  dug  out  with  the  handle  of  a  ftmall  leaApoon.  It  was 
larger  than  a  pigeon's  egg,  hard  and  homy  outside  and  caaeating  in  the  centre.  The 
bjemorrhage  w.ia  trifling,  bat  the  jjatii'iit  sank  from  slMck  a  few  hours  later.  No  necropsy 
was  permitted. 

Mr.  Waterhouse  (Brit.  Mid.  JourfK,  Oct.  I,  1898,  p.  968)  mentions 
with  helpful  candour  tl»ree  cases  ill  whirh  he  had  operated  upon  tuber- 
culous growths  of  the  brain*  In  none  was  the  tumour  single.  Two 
eases  died  within  forty-eiglit  hours  of  tlie  operation,  while  in  the  third 
partial  recovery  for  four  mouths  ensued,  followed  by  death,  due  to 
another  tubcfcuhir  gi\iwth, 

Tliese  fa  till  cases  of  operation  on  cerebellar  growths  afford  me  the 
opportunity  of  reminding  my  readers  that  the  mortality  after  operation 
on  paiis  of  the  cerebellum  is  higher  than  that  for  cerebral  growths. 
This  fact  is  dealt  with  below  in  the  Section  on  (Operations  on  the 
Brain,  p.  380. 

Gliftmata  and  Sarcomatft, — As  several  cases  are  referred  to,  some 
fully,  in  these  pages,  viz.,  the  cases  operated  on  by  Mr.  Oodlee  (p.  346), 
Mr,  liallnnct-^  (p,  349),  Dr.  Weir  (p.  $$1),  and  as  the  important 
qnestious  of  appearance  and  infiltration  are  dealt  with  in  the  section 
on  Operations  on  the  Brain  (p.  379),  I  sliall  oidy  refer  to  one  more 
instance  of  these  growths*  It  w^ll  be  found  rep<*rted  hy  Pr*  C.  K,  Mills 
(Phila.  Med,  Journ,,  Sept.  27^  1902)  ;  the  following  epitome  is  giveu 
in  tlie  Brit.  Med.  Jonnt.^  Jan.  24,  1903,  p.  13.  It  contains  two 
especial  points  of  interest:  (i)  the  use,  successfully,  of  the  Rontgen 
rays  as  a  means  of  diagnosis,  and  (2)  tlie  means  adapted  for  meeting 
the  luemorrhage.  The  case  is  stated  to  be  the  tliinl — iiu'luding  one 
published  by  Dr.  Mills  in  February,  1902 — in  which  the  Hontgen  rays 
have  been  of  definite  service  in  the  localisation  of  a  cerebral  growth. 

The  patient^  a  girl,  ait*  21,  bad  had  sjiuptoma  for  three  years,  and  prestiited  all  the 
clasmciil  jiht'Dooiena — oplic  neuritis,  headache^  vomiting,  Jcc,  together  with  left  hemi- 
paresis.  Skiagraphy  showed  an  abnormal  shadow  of  about  5  inches  in  diameter,  and 
irreguhir  in  out  line,  lying  directly  upon  tht.^  Roliuidic  area.  Over  it»  anterior  portion  the 
middle  meningeal  and  its  branches  raUt  and  the  tuner  lable  of  the  skull  waa  seen  to  be 
dusorganiaed  over  the  region  of  the  growth.  The  central  fissure  having  l>een  localised,  the 
cranium  was  opened  by  Stellwagen'a  tre[)hine  (Fig,  140,  p.  376)>  but  the  hjemorrhage  was  so 
severe  that  the  wound  had  to  l>e  packed  and  further  steps  postpooeib  The  patient  rallied 
well,  and  at  the  second  operation,  owing  to  the  severe  hflemorrhage  before,  both  common 
carotids  were  clauipe<l  by  CrjleK  nietho*.l.*  An  euoapsuled  ovoid  growth^  3  inches  in 
length,  which  proved  to  be  a  apindle-eell  sarcoma,  was  discovered  and  removed  with  hardly 
any  bleedlog.     The  patient  diet!  in  a  few  hours  from  post-operative  shock. 

•  Thia  is  described,  together  with  other  methods  of  temporary  closure  of  the  common 
carotids^  j.r. 
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Gummata,— Some  have  expressed  the  opinion  that  here  surgical 
interference  is  um-alled  for.  While  no  one  will  operate  on  a  gumma  of 
the  brain  till  a  sufficient  trial  lias  been  given  to  mercmy  and  potassimu 
iodii^e,*  there  is  no  doubt  whatever  that  a  avphilitic  lesion  may  reach  a 
stage  here,  <?.(/.,  from  its  density,  as  elsewhere,  in  which  it  lias  quite  got 
beyond  the  reach  of  specific  remedies.  Such  a  lesion,  if  locahsable  and 
to  he  got  at,  should  be  attacked,  because,  if  left  alone,  it  will  go  on 
causing  trouble  indefinite!}',  and  further,  the  compression  and  wasting 
of  adjacent  nerve  tissue  which  it  will  set  up  will  in  time  become 
irreparable.  On  this  point  the  remarks  of  Dr.  Byrom  Bmmwell 
(P-  3SS).  l>e*«'  strongly. 

Sir  V*  Horsley,  who  is  of  opinion  {Brit,  MfiL  Joiirn.t  vol.  ii.  1893,  p. 
1365)  that  cerebral  gummata  are  not  really  cured  by  drugs,  would 
certainly  limit  the  trial  of  drugs  to  two  months.  He  holds  that 
gummata  are  here  incurable,  because  there  is  always  a  certain 
degree  of  pachymeningitis  around  them,  and  that  this  is  inevitably 
progressive. 

One  of  the  most  interesting  instances  of  operation  in  these  cases  is  one 
of  Sir  W.  Macewen's  {LancH,  May  23,  1885). 

Id  a  wouiAii,  aged  25,  ihL^re  was  left-siclecl  motor  monoplegia  of  ftrm  and  leg,  preceded 
by  muscular  twitchingn  and  tingling  Bensationa,  without  loaa  of  eenaaticjo,  due  to  syphiLis, 
which  resisted  prolonged  treatment.  A  cortical  lesion  of  the  right  motor  area,  in  the  upper 
half  Lif  the  a9<:ending  frontal  and  padctal  <x:pa volutions,  with  probable  involvement  of  the 
paracentral  lobule,  was  diagnoseii  A  crowu  of  bone  over  an  inch  in  diameter,  with  it;i 
anteHor  iHrnler  reaching  t^  a  |>oint  about  half  an  inch  behind  the  auriculo-bregmatic  line, 
and  iitt  upper  margin  reaching  to  within  half  an  inch  from  the  centre  of  the  superior 
lon^ciludinal  sipua,  was  rumovetb  Its  inner  imrfftce  showed  osteophytes.  The  dura  mater 
was  thickenetJ  and  rough.  Crncinl  lla|>8  of  thb  being  relfeeted,  a  yellowish  opaque  effusion 
coveiied  the  bndri^  obm^uring  the  convolutions  and  bridging  the  fissure  of  Rolando.  1  hiii 
was  very  friable  and  came  away  in  minute  portions^  Towards  the  upper  part  of  the  open- 
ing the  brain  offered  reaigtance  on  palpation.  This  sensation  proceeded  from  the  interior  of 
the  brain,  in  the  direction  of  the  paracentral  lobule^  a  layer  of  brain  ti&sue  intervening 
between  this  more  resiaUnt  structure  and  the  finger.  An  incision  being  made  through  the 
upper  part  of  the  asocnding  parietal  towards  this  firm  structure,  about  two  drachms  of 
grumous  fluid  escaped.  The  resistance  now  disappeared,  and  cerebral  pulsation  waa  now, 
for  the  firal  timet  feebly  perceptible.  The  patient  made  a  gootl  recovery,  and  regained 
Bufficient  power  over  the  left  side  to  enable  her  to  walk  two  milee,  and  to  do  her  household 
work, 

Mr,  Waterhouse  {loc\  supra  cit»)  mentioned  an  interesting  case  of 
intracranial  gumma,  in  which,  in  spite  of  the  administration  of  potassium 
iodide  and  mercury  for  four  weeks,  and  then  potassium  iotlide  in  doses 
of  30  gr.  t*d.  for  a  further  period  of  five  weeks,  the  symptoms  steadily 
increased.  The  jiatient  became  hemiplegic,  then  comatose.  A  large 
gumma  was  removed  **from  the  left  area  of  Rolando.''  Recovery  waa 
rapid  and  complete. 

A  recent  case  of  gumma  and  localised  meningitis  of  the  motor  region 


*  The  American  method  of  puabing  this  drug  in  large  doftea  at  frequent  intervals,  in 
milk  {Areh.o/  Medivin^^  New  York,  Oct.,  1884),  U  especially  applicable  here.  A  warning 
is  needcii  now.  Whether  this  drug  be  used  for  gummata  or  in  nncertain  caaes,  ite  lowering 
effecti*  must  always  be  remembered.  In  my  opinion,  some  days  should  always  be  allowed 
to  elapse  between  the  diiscontinutng  of  the  drug  and  the  operation,  otherwise  the  ehock 
q£  a  fcvere  operation  will  be  needlessly  inci-eaaed. 
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successfully  operated  upon  will  be  found  reported  by  Dr.  C.  K.  Mills, 
{Pkila.  Med,  Journ,^  Nov*  29,  1902). 

The  [MiUeiit,  eet.  27,  had  been  IvrJoe  preriouslj  treated  wilh  raeoesa  bj  Urge  doaei  of 
potAAsium  iodide.  On  hiM  third  admWon  the  prominent  ftjmptonu  were  extreme  psln  in 
the  left  parietal  rti^on^  frequent  epascuodic  Bcizures  of  right  up^icr  and,  later,  of  right  lower 
limb  and  nght  side  of  face.  When  the  bone-flap  waa  turned  back — Dr,  Hearn  used 
Stetlwagen'fl  trephine  (p,  376)— the  dura  was  adherent  to  the  skull  over  a  cooRiderable 
portion  of  tlie  botie-flap  which  had  tolte  puUetl  away  from  tiie  membrane.  The  latter  waa^ 
in  places,  hynv  or  five  times  thicker  than  Durmal.  The  dura,  pia  and  arachnoid  were 
adherent  to  Ciich  other  and  to  an  oblong  flat  raass,  which  corresponded  almost  exactly  in  its 
dimensions  to  the  shadow  fumiabed  by  the  Rontgen  rays.  As  it  waa  impossible  to  diaaect 
the  membranes  from  tiie  mass  beneath,  it  w^as  decided  to  remove  them  together.  Thw  waa 
done  with  but  liltie  diHturluLnce  of  the  brain  tisme.  To  replace  the  removed  dora, 
advantage  was  taken  of  a  suggestion  by  Prof.  Keen,  and  an  incision  mode  in  the  scalp  ont- 
tido  of  the  line  of  the  main  opening.  The  scalp  was  turned  back,  iind  a  piece  of  the  pcri- 
cranitim  dissected  loose,  and  inserted  into  the  opening  left  by  removal  uf  the  dura.  This 
piccti  of  pcricruniuin  wtui  turned  upbide  di>wn»  &o  that  ihe  os Imogen etie  surface  would  be 
away  from  the  brttin^  and  not  next  to  it.  The  lout  note  of  this  case,  four  weeks  after  the 
operation^  runs  as  follows: — **The  patient  had  made  a  perfect  surgical  recovery;  his 
headache  and  epilcp«y  have  disappeattxl/' 

Cysts. — There  are  three  separate  conditions  under  wliich  these  growths 
es|iecially  oectir.  (i.)  One  Is  in  the  cerebellum,  pftrticnlarly  in  chihlh ood, 
and  afl'onlB  the  only  hopeful  outlonk  fur  operations  here.  Dr.  Good- 
hart's  words  {Dist^ases  o)  Children,  p.  440), are  to  bereinenihered.  Sinjple 
Cysts,  '*  although  not  connnon,  may  be  kept  well  in  memory.  I  nnist 
have  seen  sonic  hve  or  six  eases,  and  one  can  never  see  a  fatal  ending 
in  sucli  as  these  without  regretting  that  sur^'ery  was  not  allowed  to 
attempt  to  cure.**  (ii.)  Cysts  may  also  occur  after  injury  over  tlie  motor 
area,  as  in  the  two  following  cases  (MaceweUi  Brit,  Mi-d,  Jouni,,  Aug. 
II,  1890) : 

£!jtilfpfy  {Jachtoniah)  indaved  fty  a.  Fiwal  FaewMngaul  I^Kiim—Rpmoml  vf  C^xt 
from  Bruin — CiLrt. 

A  miiDj  aged  22,  biui  epilq>liform  eonvnlsioui,  each  lasting  from  two  to  three  minut*« 
with  an  average  of  over  100  in  twenty -four  hours.  The  convuLHions  were  limited  to  the 
tongue,  right  facial  mascles^  and  platy^ma.  When  Ihey  subsideil  the  parts  reumiued  para* 
lyaed,  CouscioosneM  was  retained.  Eight  years  previouily  he  receivetl  an  injury  to  the 
head,  after  which  his  right  arm  became  weak»  though  he  was  able  lo  work.  It  was  clear 
that  an  irritating  fue^l  lesitui  existed,  cou fined  to  the  tmae  of  the  ascending  eonvolutioas, 
cauHing  a  Jaeksouian  epilepsy.  At  tlie  operation,  in  the  lower  part  of  the  ascending 
frontal  a  cyst  about  the  kikc  of  a  filt^ert  was  found,  situated  partly  in  the  cortical  and 
partly  in  the  white  substance  of  the  brain,  surroun4led  by  a  narrow  tone  of  encephalitis. 
In  manipulating  the  medullary  substance  during  the  removal  of  the  cyst,  the  patient, 
while  under  ohlorofoini,  had  a  convulBion  aimilar  to  those  prior  to  the  operation.  I'he 
convulsion  cea&ed  with  the  removal  of  the  cyst,  and  he  never  liwl  another.  The  wound 
healtMi  lirmly  under  one  dressing,  the  i^aralysss  of  the  facial  musclcB  soon  disappeared,  and 
the  patient  has  since  ijtfcu  constantly  at  work.  Ihe  power  of  the  right  arm  baa  also 
increased.  l*ossibly  the  cybt  might  have  cauiscd,  indii-ectly,  slight  pressure  on,  or  had  »et 
up  inhibitory  action  of,  ihe  middle  part  of  the  ascending  frontal* 

In  another  case,  in  which  brachio-cryral  mouuplegia  was  present,  with  late  rigidity,  these 
dating  to  an  injury  eight  months  before,  ,Sir  W.  Macewcn  rejuoved  a  large,  thick-walled,  sub- 
dural cyst,  containing  clear  fluid,  which  was  pressing  on  the  motor  convolutions,  together 
with  a  spicule  from  the  inner  table,  which  had  penetrated  the  brain  The  paralysis,  with 
the  contraction  of  the  muscles,  [tasse<J  off  to  a  great  extent*  The  ijatieot  could  neither 
walk  nor  stand  before  the  operation  ;  afterwards  he  C43uld  run  about,  and  use  his  hand 
well,  though  there  was  still  paresis  in  both  limbs. 
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I  have  already  (p.  279)  alluded  to  the  difficulty  which  is  sometimes 
met  with  iu  securiiit^  the  ohlitemtion  of  these  cysts,  and  the  need,  here, 
of  fi'equently  prolonged  dminnge*  (iii.)  While  the  two  forms  of  cysts 
mentioned  above  are  those  most  frequently  met  with,  the  surgeon  must 
be  prepared  to  meet  with  a  third  in  which  the  cyst  is  associated  with  a 
new  growth.  The  best  reported  of  these  with  which  I  am  familiar  is 
that  of  Mr.  Ballance  {Trans.  Med,  Chii\  Soc*^  Mar.,  1896). 

A  boy,  set.  11,  had,  six  moQths  before  admission,  received  a  severe  blow  on  tbe  head. 
Fits,  commencing  with  twitching  of  the  right  angle  of  the  mouth,  m^ere  followed  by 
paraljins  of  the  right  side  of  the  face,  and  right  extreTiiitie».  Nov.^  1S90. — The  left  lower 
motor  cortex  bariDg  beeji  expo«efl,  a  large  eubcortical  cyst^  lying  under  apparently  normal 
bmin  tiBsae,  waa  found  and  evacnat^'d,  B'eb. ,  1891. — As  the  eyrfiptoma  rehjrned,  a  tube  was 
paned  itito  the  cyat,  in  order  to  drain  it  continuously.  The  symptoms  then  in  moat  part 
disappeared,  and  the  boy  remaineti  in  fairly  good  health  until  Jan,,  1893,  when  bis  con* 
dition  rather  suddenly  beeame  exece<liugly  grave.  At  a  third  operation  a  growth  three 
ounces  in  weight  was  removed  from  between  the  dura  and  the  left  motor  cortex.  The  boy 
left  the  hospital  quite  wtdl  ftiive  for  a  slight  right  hemiplegia,  June,  1893.  He  web 
re-admitted  io  8ept.,  1893,  in  an  almost  moribund  eondition^  and  died  a  few  hours  after 
another  attempt  to  relieve  the  symptoniH  of  pressure.  At  the  necropsy  an  enormous  grow  Ih 
wan  found  iu  the  left  cerebral  hemisphere. 

Mr.  Ballance.  with  his  aecoatomed  fulness  and  mastery  of  the  snbjects,  discussses  the 
intermission  of  symptoms,  the  diagnosis^  relations  to  injury  and  several  other  points. 

If  I  am  right  in  saying  that  cerel>nil  surgery  has  not  done  as  nitich 
as  was  expected  of  it  ten  years  a^o^  and  that  surgeons  no  longer  attack 
cerebral  growths  with  the  entiiusiasm  and  frequency  of  the  same  date, 
this  proves  that  tbe  enthusiasni  was  not  based  on  careful  atid  rehable 
reasLining^  that  operations  for  cerebral  growths  were  perforin ed  witliout 
sufficient  disctiininatton,  and  that  the  risks  inseparable  from  this  path 
in  stngery  were  under-estimated — surf^eonB  forgetting  that  while  aseptie 
siirgeiT  had  renitived  certain  risks,  others  remained  inseparable  ft'oin 
the  peculiar  vitality  of  the  part  attacked.  I  refer  especially  to  shock 
and  collapse.  I  think  that  any  candid  surgeon^  acquainted  with  the 
history  and  progress  of  his  profession,  will  allow  that  in  three  directions 
the  progress  of  modern  surgery  has  been  less  brilliant  than  might 
have  lieen  expected  when  its  other  triumphs  are  considered.  The 
three  referred  to  are  :  removal  of  cerebral  growths  compared  with  the 
other  advances  of  cranial  surgery,  the  surgery  of  the  intra-tlioracic 
viscera,  and  the  operative  relief  for  acute  intestinal  obstruction  com- 
pared with  the  brilliant  successes  in  other  branches  of  abdominal 
surgery.  The  explanalion  of  this  is  not  far  to  seek,  I  maintain  it 
lies  in  the  fact,  to  which  due  weight  has  not  been  attached ^  that  all  the 
organs  here  concerned  are  peculiarly  vital  structures,  an<i  that,  however 
great  advances  may  be  made,  tiiis  tact  will  remain  unclianged. 

That  the  above  renmrks  are  fair  and  just  will,  I  think,  be  allowed  by 
anyone  wlio  refers  to  the  last  discussion  on  the  Treatment  of  Intra- 
cranial Tinnours,  introdticcd  by  I>r,  Ferrier  in  a  speech  of  great  ability 
{Brit.  Mi'iL  Jottrn,,  Oct*  i,  i8g8),  in  which  lie  put  the  question  of 
operation  in  the  most  favourable  light  possible,  l)r.  Ferrier  men- 
tioned, brieHy,  two  cases  in  which  the  patients  had  survived  the  opera- 
tion two  years  or  more.  Two  surgeons  only  took  part  in  tlie  discussion, 
and  two  more  successful  eases  of  removal  of  cerebral  growths  were 
mentioned,  but  so  briefly  as  to  be  of  very  little  value.     Dr.  By rom 
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Brarawell,  the  president  of  the  section  before  which  the  paper  was  read, 

stilted  that  his  ''experience  in  regard  to  the  success  of  operative  pro- 
cedure differetl  notably  from  tbsit  of  Prof.  Ferrier,  for  in  none  of  his 
ft*urteen  caseB  in  which  an  operation  had  been  performed  had  a  tomonr 
been  successfully  removed  by  the  surgeon.  The  aflditional  experience  of 
the  past  few  years  had  entirely  continned  the  conclusions  wliich  he  had 
publislied  in  the  Etlinhiirifh  Mtdical  Jtmrnal  four  years  ago/' 

Speaking  of  tlie  proportion  of  operable  cerebral  tumours,  Dr.  Ferrier 
considered  it  a  fair  estimate  to  say  that  only  7  per  cent  of  cerebral 
tumonrs  are  capable  of  being  surgically  dealt  with.  As  to  the  recent 
statistics  of  the  results  of  operation,  he  considered  that  when  cases 
were  coUecttfd  fiom  all  sources,  and  therefore  containing  nnmy  factors 
not  strictly  comparahle  with  each  otlier — of  which  one,  the  personal 
equation  of  the  operator,  is  exceedingly  variable, — such  a  collection 
of  cases  gave  13  per  cent,  of  complete*  recoveries,  i.t'.,  the  patients 
were  alive  at  least  a  year,  and  in  some  cases  several  years,  after  the 
operation,  Turning  to  the  cases  at  tlie  National  Hospital  for  the 
Panilysed  and  Epik^ptic,  where  the  operations  were  performed  by 
8ir  V,  Horsley  and  Mr.  Ballance,  men  of  special  skill  in  this  branch 
of  surgery,  Dr.  Ferrier  pointed  out  that  the  cases  operated  on  gave  a 
percentiige  i6"6  of  complete  recovery. 

Two  well-known  authorities  on  growtlis  of  tlie  brain.  Dr.  Beevor  and 
Mr.  Ballance,  thus  reply  to  tlte  question,  **  What  do  patients  suffering 
from  tumours  of  the  brain  f^ain  from  surgery  ?  '*  (Brit.  Ma!.  Joiniu^ 
vol.  i.  1895,  p.  8.  My  readers  will  find  tlie  case  on  which  tliis  paper 
is  based  quoted  from  at  p.  349) : — 

'*  It  appears  to  us  that  in  the  several  foUowin^  ways  enormous 
benefit  may  be  given  by  operation:  I.  The  complete  removal  of  a 
tumour,  as  in  Sir  V.  Horsley*8  case,  of  a  small  lubercuhir  mass 
occupying  the  cortex  in  the  region  of  the  representation  of  the 
movements  of  the  thumb. 

*'  This  patient,  a  man,  let*  20,  siiffureil  rrom  frequent  local  llU^  beginning  in  Uie  thumb 
and  forefiogerT  maX  from  headache*  From  these  symptoms  he  waa  completely  relieved 
by  the  removal  of  the  lumour  and  part  of  the  cortex. —  Brit.  Mtni.  Jimrn.^  1S87. 

**  2.  Partial  removal  of  a  tumour,  as  was  probably  done  in  the  case 
on  which  this  paper  is  foundeLh 

"  The  operation  on  this  patient  relieved  her  of  heatlache,  vomiting,  double  optic 
neuritis,  and  from  the  greater  part  of  her  j>araly»iH.  The  mental  condition,  which 
was  very  much  dcleriomted,  wo  reslorcil,  the  patient  regaining  her  former  cheerful 
conilitiou. 

**  3,  The  (h*ainage  of  a  cavity  in  a  cerebral  glioma  or  sarcoma  which 

cannot  be  removed.  This  is  well  illustrated  by  a  case  under  the  care 
of  Sir  W.  Gowers  and  Mr,  Ballance. 

*' The  patieDt,  aged  11,  ^uifercHl  from  hea^lache,  vomiting,  double  optic  tieuritis.  fits 
beginning  in  the  thumhiuid  followed  by  hemiplegia,  ami  was  practically  relieved  of  nil 
hli  Bymptoms,  includiug  moral  deterioration  (stealing),  by  this  [irocixlure.  He  lived 
for  three  years, 

•  The  correctness  and  value  of  this  word  "complete  *'  will  be  estinmted  by  my  readers 
according  to  their  experience  and  the  nuraber  of  years  which  they  eoiifiider  muj*t  eliipse 
after  an  Of>eration  for  malignant  disease,  before  the  patient  cap  l>e  stated  to  be 
"  completely  **  cured.  ^ 
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'*  4»  The  removal  of  bone  and  incision  of  the  dura  maten  The 
benefit  resulting  from  tliis  operation  is  well  shown  b}^  a  case  which 
was  under  the  eare  of  Dr.  Buzzard  and  jMt,  Ballance, 

"A  woBUUi,  aged  41,  was  admitted  with  aymptoma  poiaUng  to  tmnour  of  the 
lAtiinud  ca{>9iile,  namely,  heniiaiiiesthesia,  nearly  complete  hemiplegia^  double  optic 
MOritJa  wilh  failiiig  ii^t,  and  severe  headache  with  agonifilng  paroxystus.  In  one  of 
these  ftaroijsms  she  became  oomatose,  and  was  evidently  dying,  it  was  thought  from 
hemorrhage  into  the  tumour.  The  above  operation  wasi  at  once  performed,  and  the 
relief  of  the  urgent  symptomii  was  immediate  ;  and  in  a  month's  time  the  refjort 
states  that  there  was  no  beadxichef  vomiting,  or  optic  neuritlaT  and  some  return  of 
power  and  sensation  had  already  occurred,  with  improvement  of  sight  and  restored 
mental  condition, 

**  5.  Removal  of  a  considerable  area  of  bone  without  opening  the 
dura  mater  is^  we  believe,  considered  b}^  some  to  be  adeqimte  to  relieve 
the  classical  symptoms  of  tumour.  It  is  true  that  the  dura  bulging 
thruu^di  the  opening  in  the  skull  indicates  that  there  is  a  relief  of 
pressure,  but  what  we  have  to  deal  with  is  tension  within  a  practically 
inelastic  membrane,  and  ihe  intra -dnral  space  can  hardly  be  materially 
increased  while  the  dura  is  intact,  and  the  opening  in  the  skull  is 
comparatively  small.  The  sac  of  the  dura  cannot  be  distended  to  its 
full  extent  wliile  the  cranium  is  intact,  and  so  when  bone  is  removed  its 
foldings  are  flattened  out,  A  considerable  fall  in  pressure  can  only  be 
obtained  by  taking  away  a  large  area  of  bone,  and  in  tumour  cases 
when  this  is  dune  the  dura  still  bulges  under  much  plus  pressure.  As 
we  have  known  of  no  case  in  which  the  removal  of  bone  alone  has 
relieved  the  pressure  symptoms,  we  should  advise  that  the  dura  should 
always  be  opened  ;  another  reason  of  great  import  being  that  the  cortex 
might  be  involved  without  any  of  the  tyiye  signs  being  present.   .  .  . 

"  6*  We  wouhl  conclude  this  paper  with  the  question.  How  soon  should 
one  of  the  preceding  operations  be  performed  ?  When  the  type  symptoms 
are  present,  it  is  quite  certain  that  no  delay  is  desirable  after  a  fair 
trial  has  been  given  to  Hiitisyphilitic  remetlies,  and  we  should  limit  this 
time  to  six  weeks  or  two  months  {Sir  V.  Horsley,  Brit,  MuL  JounL^ 
1893),  The  main  difficulty  arises  when  the  symptoms  are  not  typical; 
and  it  is  to  be  borne  in  mind  tlnit  large  slowly-growing  tumours  may 
be  present  without  any  symptoms  which  are  unequivocal.  As  an 
instance  of  this  a  case  may  be  referred  to  which  was  under  the  eare  of 
Sir  \\  Horsley  and  Dr.  Beevor,  The  patient  had  occasional  fits  with 
unconsciousness,  beginning  in  the  corner  of  the  month,  six  years  before 
other  symptoms  arose  which  justified  operation,  and  then  the  tumour 
was  found  to  be  so  situated  that  it  could  not  be  removed  without  pro- 
ducing aphasia.  It  woidd  be  easy  to  mention  other  cases  il  lustra  tin  £[ 
the  same  point.  In  any  case  where  the  typical  signs  of  tumour  are 
absent,  and  where  the  fits  always  begin  with  the  same  localised  warn- 
ing, and  are  attended  with  loss  of  consciousness,  the  question  is.  Are 
these  fits  due  to  idiopathic  epilepsy,  or  are  they  due  to  a  tumour  ? 
And  we  should  say  that  no  operation  is  advisable,  other  signs  of 
tumour  being  absent,  unless  the  paralysis  which  follows  the  fits  is 
permanent — that  is,  not  recovered  from  in  the  course  of  a  few  days — 
or  unless  the  fits  occur  very  frequently.  While  it  is  impussible  to  lay 
down  absolute  rules  for  the  treatment  of  these  cases,  it  would  a)>pear 
that  occafiional  fits,  beginning  locally,  followed  by  loss  of  consciousness, 
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RTid  attended  only  by  headache,  would  not  justify  an  operation;  but  that 
any  other  combination  of  the  type  symptoms — hejuiaclie,  purposeless 
vomiting,  optic  neuritis,  especially  with  failing  sight,  localised  fits,  and 
pei'raunent  puralysis — would  render  surgical  upenition  udvisahle.** 

We  come  now  to  the  last  of  the  questions  which  arise  before  an 
operation  on  a  growth  of  the  brain  :  (F)  Tlw  conditiotiH  which  justift/ 
opera  tire  iiiter/erenee,  and  the  pwbahle  results  0/  thin  step,  I  consider 
that  anyone  who  has  taken  the  trouble  to  make  himself  acquainted 
with  a  large  nunxber  of  operations  011  gi'owtlis  of  the  brain  will  agree 
with  me  that  the  following  are  based  upon  fact,  and  that  they  are  free 
from  nnjtiati liable  pessimism. 

(i)  That  as  the  most  benign  growths  have  proved  nltiumtely  fatal, 
operations  are  justifiable  under  certaiji  conditions.  But  (2)  the  site 
of  the  growth  should  be  known.  At  present,  if  localisation  be  impos- 
sible, no  operation  should  be  performed.  The  cases  collected  for 
V.  Bergmann  show  this  clearly.  In  one  group,  116  cases,  an  accurate 
diagnosis  was  possible ;  in  all  the  growth  was  removed,  and  in  ouly 
7  per  cent,  was  the  operation  fatal.  In  the  second  group,  257  cases, 
the  diagnosis  was  imperfect,  and  50  per  cent,  died  as  a  direct  result 
of  the  operation.  How  far  the  liontgen  rays  will  help,  we  do  not 
know  as  yet.  At  present  growths  of  the  motor  area  are  the  ones  which 
most  clearly  justify  attacks.  Operations  on  growths  of  tlie  cerebellum* 
excepting  in  the  case  of  c^'sts,  are  nut  justified  {pp.  355  and  380). 
(3)  I'he  growths  which  are  most  favourable  for  operation  are  fibronmta, 
encapsuled  sarcomata,  and  gumninta,  (4)  The  operation  should  be 
undertake!!  at  an  earlier  stage  than  has  hitherto  l^een  the  case,  before 
the  patient  is  weakenetl  by  headache,  vomiting,  a  long  course  of 
potassium-iodide,  A:e.  (5)  As  a  large  opening  in  the  skull  is 
absolutely  ne*'essary,  the  operatinii  should  usually  be  performed  in 
two  stages.  (6)  Palliative  trephinings  have  already  been  shown  to 
be  thoroughly  juslitled  (pi>.  356  and  363).  This  step,  if  not  deferred  till 
too  late,  may  be  trusted  to  remove  for  a  time  the  headache  and 
vomiting,  to  arrest  tlte  optic  neuritis  which  will  go  on  to  blindness, 
and  to  diminish,  but  probably  not  to  arrest  entirely  the  epileptiform 
convulsions.  The  following  cases  show  tliat  where  a  growtli  has  been 
localised,  but  it  has  not  been  found,  and  where  its  complete  remr>val  has 
not  been  possible,  the  symptonus  have  been  nuiterially  relieved  by  the 
relief  given  to  the  pressure.  Thus  in  the  Lancet  of  April  7,  1888,  a  case 
under  the  care  of  Mr,  F.  A.  Pleath  is  reported,  in  which,  though  the  ^J 
tumour  was  not  removed,  owing  to  adhesions  to  the  anterior  fossa,  the  ^M 
benefit  derived  fron^  the  relief  given  to  the  pressure  was  n»ost  decided.         ^1 

The  patient  recovered  protiiptly  from  the  operation,  with  the  format  ton  of  a  hernia 
umler  the  healeil  scalps  shortly  after  regaining  considerable  power  of  motion  in  the 
paretic  limbs,  remaining  free  from  epileptic  attacfea  for  over  two  mcjiiths,  and  for  a  long 
time  beings  dd  of  his  headache.  He  was  seen  thirteen  months  iiftti  the  operation^  and» 
though  completelj  tlind.conld  walk  about  very  well.  Of  late^  the  heatlache  bad  returQod 
and  the  epileptic  attacks  had  become  more  frequent. 

The  following  ease  of  Fischer's,  of  Breslau  {Ce7iir,f.  Chir.,  Bd*  xxix. 
1889),  bears  on  the  same  point* 

A  patient  waa  admitted  with  complete  paralysis  of  the  right  arm.  which  had 
coming  on  for  a  year,  and  very  severe  headache  on  the  left  side.    The  right  leg  was  j 
weaker,  dragging  a  little  in  walking.    The  left  pre-central  convolution  was  exposed,  but 
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no  tmce  of  a  tomoar  couUl  be  found.  The  j^atierit  experienoed  greiit  relief  from  the 
opemtlon,  The  hcadactie  was  pjna^  the  arm  paralysk  was  leas^  and  the  conTulsionB 
ceaaed.  Five  months  later  the  patient  began  to  complain  again,  the  paraljsis  of  the 
ri{?ht  arm  and  leg  having  increased^  and  epileptiform  seizures  being  of  daily  occurrence. 
He  urged  repetition  of  the  opcmiion.  The  iikuU  being  again  opened  at  the  same  place^ 
A  red  lobulatofl  tumour  soon  bulgott  up.  It  was  shelled  out  piecenieal  with  the  finger, 
AS  it  continually  broke  off  on  pulling,  severe  hieniorrbnge  resulting.  The  growth  was 
also  irmly  adherent  to  the  dura,  Thu  hole  in  the  brain  was  lightly  plugged  with 
iodoform  gauze*  All  sympt<ims  of  growth  were  again  in  abeyance.  Two  months  later 
the  patient  began  to  complain  again,  and  now  a  growth  grew  through  the  trephine  oj>en- 
ing.  The  autopsy  showed  (hat  the  growth  of  the  brain  hat!  been  completely  removed. 
The  recurrence  starle<:l  from  the  dura.     It  was  a  vascular  round-celled  sarcoma. 

Similar  relief  is  well  shown  by  a  ease  brotight  before  the  Clinical  Society  by  Mr. 
Pearce  Gould  (JWwjc,,  voL  xxxi.  p.  2S6).  The  {tatient,  aet.  41,  hati,  six  weeks  before, 
sufferetl  from  severe  hea^lftchc  without  vomiting,  followed  by  aphasia,  right  facial  paralysia, 
and  stupor  deepening  into  coma  (Peb.  7,  1S97).  A  two-inch  trephine  was  used  over 
the  left  face-centre.  When  the  dura  mater,  which  bulged  into  the  wound  without  pulsa* 
tion,  was  divided^  the  brain  bulged  still  more.  Puncture  of  this  with  a  director  in  two  or 
three  directions  proved  negative.  Four  days  after  the  operation  the  brain  had  receded 
below  the  trephine  o|*ening  over  which  the  scalp  had  been  rejihiced  ;  three  days  later  the 
paltent  was  quite  cousciouk  and  haif  lost  his  headachei  paralysis,  twitehtng^,  and  aphasia. 
He  was  able  to  resume  work  tn  four  months,  but  it  was  noted  that  »ix  I'pileptiform  (its  had 
occurred  ;  otherwise  the  health  was  go<Kl,  Mr.  Pearce  Gould  infrhrnis  me  (June,  1905) 
that  this  patient  was  able  to  earn  his  living  as  a  market -gardener,  Jlc  was,  howev«*r, 
still  liable  to  epileptic  attacks — about  one  a  week — and  during  one  of  tliese  he  was 
drowned  in  1903.  Permission  for  a  ne<2rop8y  wan  refused.  My  readers  will  note  that,  in 
this  ca^c,  in  addition  to  the  trephininjf,  the  dum  mater  was  opened.  On  the  atlvisability 
of  this  step  the  authoritative  opinion  of  Dn  Beevor  and  Mr.  Bnllance  should  be  referred 
to  (p.  363)* 

Dr.  Feriier  advisetl,  if  no  piide  to  tlie  site  of  the  trepliiMiiig^  i»,r/.,  pain 
oil  deep  pressure,  tVc.»  be  present,  thut  the  palliBtive  opening  be  nuide 
freely  over  the  occipital  or  frontal  region.  A  free  opening  niay  brad 
to  a  hernia  cerebri ;  this  must  lie  treated  by  careful  |>ressure  with  a 
leaden  plate,  and  the  strictest  asepsis  :  of  the  other  palliative  measures, 
diaimige  of  the  lateral  ventricles  and  Uunbar  puncture,  it  must  suffice 
to  say  that  our  knowledge  ia,  at  present,  Boanty,  and  that  they  are 
nmcli  less  promising* 

As  to  the  Hclual  resulU^  even  in  the  cases  where  the  growth  has 

been  succeHsfidly  rcnmved,  complete  recovery  is  the  except  ion.      The 

life  of  the  |iatient  is  saved,  and  the  presBure  symptoms,  headache,  «&:c*, 

Pare  cured,  hut  the  epileptifurm  seizures  are  only   diminiKhed,  though 

[often   markedly  so.     Much  tlie  same  may  be  said  of  the  paralysis  in 

LDiany  cases.      It  is  not  safe  to  mnke  use  of  faradisation  here,  as  this 

step  may  evoke  afresh  tlie  epilepsy. 


OFEBATUTE  PHOCEDURES  OK  THE  BHAIlf,   CHIEFLY 
FOR  THE  REMOVAL  OF  &BOWTHS.* 

Preparation  of  the  Patient, — The  day  before  the  operation  t!ie  patient's 
bead  is  shaved,  cleansed  with  soft  soap,  and  then  by  ether  or  turpentine. 

•  Many  other  operationa  on  the  braiti— #.^,,  for  ahsceas,  reraoTal  of  Imllets— have 
been  already  fully  considered*  Several  instances  of  removal  of  growths  have  ah«>  been 
^iven  in  the  preceding  pages.  Sir  V,  Horaley  {Brit.  Med.  Jonrn.^  Oct.  9^  iS86»  and 
>)  ^nt  imiBted  on  the  majority  of  the  details  above  given. 
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It  is  then  Boaked  for  three  miniiteB  with  a  solution  of  biniodide  of  mer* 
cury  in  methylnted  spirit  (i  in  500).  This  is  washed  away  with  a  w*at«ry 
Bolutioii  of  hiniodide  (i  in  2000),  and  an  antiseptic  dressing  applied. 
Finally^  the  patient  has  the  nsiuil  purgative  administered  the  evening 
before,  foUawed  by  an  enema  on  the  morning  of  tlie  operation.  Any 
course  of  iodides  or  bromides  shouhi  be  suspended  for  at  least  a  week 
before  the  operation  (footnote,  p.  359). 

Marking  out  the  position  of  the  lesion  andthejfajh — Great  attention 
must  be  paid  to  the  exact  localisation  here,  and  this  step  must  not  be 
left  until  just  before  the  operation.  Dr.  C.  K.  Mills,  a  well  known 
American  neurologist,  whose  papers  are  always  practical  and  lucid, 
emphasises  the  fullowing  from  an  experiejice  of  22  cases  in  which 
operations  were  performed  for  new  growths.  **  A  njistake  of  less  than 
one  inch  in  locating  the  central  jissure^  or  the  height  of  the  horizontal 
branch  of  the  Sylvian  fissure  may  add  considerably  to  the  uncertainties 
and  diHiculties  in  an  attempt  at  removiil  by  making  the  opening  so  as 
only  partially  to  include  the  neoplasm.  Not  only  the  limits  but  as 
nearly  as  possible  the  direction  of  the  osteoplastic  Hap  should  be  marked 
out,  as  well  as  the  extent  and  direction  of  its  base-line,  so  that  no  loss 
of  five  or  ten  minutes  takes  place  in  attempts  to  localise  it  with  cliances 
that  not  even  then  is  it  in  the  best  position  or  direction/'  The  method 
of  procedure  of  Dr.  Mills,  when  it  is  intended  to  remove  a  growtli,  limited 
to  tlie  motor  area,  is  as  follows  ;  **  The  central  fissure  and  horizontal 
branch  of  the  Sylvian  iissure  should  first  be  indicated  on  the  shaven 
8calp>  then  the  area  supposed  to  include  the  underlying  tumour  should 
be  exactly  mapped  out,  and,  finally,  the  base-line  of  the  fiap  which  the 
surgeon  is  to  make  should  also  be  indicated.  The  squamosal  line  which 
corresponds  fairlv  well  to  the  Sylvian  fissure,  and  the  line  of  the  central 
fissure  having  been  determined  by  the  Anderson-Makiiis  method 
(p,  339) »  the  spot  for  the  insertion  of  the  pin  of  the  StelUvagen 
ti'ephine*  is  next  determined.  As  the  arm  of  this  trephine 
can  be  extended  so  as  to  give  a  radius  of  nearly  two  inches,  the  point 
selected  for  the  pin  should  be  about  half  an  inch  in  front  of  the  central 
fissure,  at  about  its  middle  or  a  very  little  below  this  point.  It  is  now 
generally  believed  that  the  motor  region  is  largely  in  fi>>nt  of  the  central 
fissure,  and  the  circle  outlined  by  the  arm  of  the  trephine,  when  tbepiti 
is  placed  in  the  position  just  stated,  would  be  such  as  to  include  a  little 
more  than  the  motor  region  forwards  and  backwards,  while  it  would 
newrly  uncover  it  towards  the  median  line  and  also^in  the  direction  of  the 
Sylvian  fissure.  The  Anderson-Makiiis  lines  and  the  circle  can  readily 
be  marked  on  the  scalp  with  a  tape-line »  compasses,  and  an  aniline 
pencil.  The  buse-line  should  be  about  i|  inches  in  length  and  should 
80  bisect  the  lower  portion  of  the  circle  as  to  cross  the  line  of  the  central 
fissure  at  its  lower  extremity  and  at  right  angles  to  it.  When  the 
position  for  the  pin  and  the  extremities  of  the  base-line  have  been 
detc-rmined  by  careful  measurement,  they  are  marked  on  tlie  scalp  by 
small  incisions,  t     At  the  time  of  operation  it  is  then  only  necessary  fur 


•  Page  376,  Fig.  140. 

t  Or  by  nitrate  of  silver.  A  solution  oF  silver  nitrate  (30  |^.  to  the  oimee)  is  painted 
Rlong  the  lines  and  allowed  to  dry.  It  Is  then  brushed  over  lightly  with  a  solutioo  of 
pyiogallic  acid  (j  grs.  to  the  ounce).    The  silver  stain  thus  produced  is  not  waabed  away 


the  pin  to  be  inserted  in  the  proper  position  in  the  scalp,  and  for  the 
knife  to  he  inserted  at  one  end  of  the  base-line  and  swept  around  Iho 
circle  until  it  reaches  the  other  end.  No  time  is  then  lost  in  determin- 
ing the  direction  and  length  of  this  line.  The  aniline  markings  can  of 
course  be  renewed  when  these  positions  have  been  determined,  as  will 
be  necessary  in  order  to  complete  the  Kterilisation  of  the  scalp  hefore 
operation.'* 

Additional  accuracy  will  be  given  by  marking  out  the  above  lines  and 
the  supposed  site  of  the  growth  with  a  fine  drill  or  hradawl  driven  into 
the  skull  througli  the  scaljj,  when  the  patient  is  under  the  aniesthetic* 

Aiuesthetic. — If  not  contniindicated,  a  hypodermic  injection  of  a  quarter 
of  a  grain  of  morphine*  is  given,  and  then  chloroform  is  administered. 
The  object  of  giving  the  morphine  is  twofold  :  in  the  hrst  place,  it  allows 
of  the  perfornnnice  of  a  prolonged  operation  without  the  necessity  of 
giving  a  large  amount  of  chloroform,  the  amount  actually  used  in  an 
operation  lasting  two  hours  being  very  smalL 

The  second  reason  is  perhaps  the  more  important :  that  this  drug 
causes  well-marked  contnietion  of  the  arterioles  of  the  cen!ral  nervous 
system,  and  that  consequently  an  incision  into  the  brain  is  accompuided 
by  very  little  oozing  if  the  patient  be  under  its  influence.  Sir  V.  Horsley 
has  not  used  ether  in  men,  fearing  that  it  would  produce  cerebral 
excitement ;  chloroform »  on  the  contrary,  producing  well-marked  de- 
pression. But  if  much  tendency  to  shock  existed,  or  if  it  were  needful 
to  keep  the  head  raised,  the  above  tlieoretical  considerations  would 
be  disregarded  in  favour  of  the  safer  anffisthetic,f  or  tlie  A.C.E. 
mixUa*e,     liOcal  ana^.'^thesia  is  referred  to  at  pp.  357,  376. 

Unmoral  of  {he  Skull.— In  the  following  remarks  I  wish  it  to  be  under- 
stood that  I  am  writing  for  the  benefit  of  my  juniors  only,  men  who 
have  necessarily  had  but  little  especial  experience,  not  for  the  so- 
called  specialist  in  brain  surgery.  I  also  take  it  for  granted  that  for  the 
present,  at  all  events,  operations  for  removal  of  growths  of  the  brain  will 
often  be  perforn^ed  in  two  stages.  Sir  V.  Horsley,  to  whom  as  a  pioneer 
at  once  most  skilful  and  scientific  we  owe  so  much,  having  turned  down 
the  flap  whicli  bears  his  name  and  Avhich  obviated  the  risk  of  a  hernia 
cerebri  inseparable  from  the  old  crucialincision,  removed  the  necesary 


when  the  scalp  is  irubaoqaently  purified,  na  is  the  case  with  amMrie  marki  CVV^atson  GheyncT 
C.  B.,  and  Burgharil,.Va«»  0/  Surg,  Treat,,  Pt.  v.  p.  90). 

♦  In  oac  case,  a  child  of  4,  one-twentieth  of  a  gmio  wa-s  found  ainplj  Buflicient, 
The  advieabtlily  of  a  preliminary  injection  of  morphia  has  been  a  i^ood  deal  disputed. 
Dr.  F.  W,  H^^wittp  in  his  most  carefal  work  on  AiiBeslhetic^s  p*  274,  thwe  puts  the  matfer 
succinctly :  *'  In  feeble  or  exhausted  patients^  in  those  who  are  lethargic  or  semi- 
comatose^  and  in  tboee  with  any  respiratory  difficulty,  I  am  convinced  that  tiie 
adrantages  obtainable  from  morphine  are  not  sufficiently  weighty  to  counterbalance 
the  rifeks  fltteudant  upon  its  employment/'  When  morphine  is  contraindicated,  sj.-Sij  of 
the  liijuid  extract  of  ergot  may  be  given  half  an  hour  before  the  operation,  as  a<i vised  by 
Prof.  Keen. 

t  Attention  is  also  called  to  the  startling  rapidity  with  which  a  patient  who  has 

roQsed  up  in  tlie  middle  of  one  of  the»e  prolonged  operations,  can  be  sent  off  again  in  a 

moment,  with  only  a  few  whiffy  of  the  drug,  and  that  thus  it  is  very  easy  to  (pve  too 

much   in  a  brief  space  of  time.     Sir  V,  Horsley  expresses  a  strong  opiiiimi  that  ttiis 

^^i^iiiveness  to  the  action  of  the  an£08tbctic  ia  more  marked  when  the  dura  maler 

ened. 
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amount  of  bone  by  a  large  trephine  followed 
by  the  use  of  powerful  bone-fort^ej>s  or  saw* 

As  lt>o^  ago  as  i88g   Wagner  introduced 
his   osteoplastic    method   of  resection    of  the 
8kuU,  whieli,  consiilered    by   many  to   mfu*k 
very   important   progress,    has    inereasingly 
gained  ground  in  recent  yeiirs.     Prof.  Kron- 
lein  thus  strongly  advocates  its  use  (v.  Berg- 
manii's  Si/Bt,  of  Pract.  Surffertf,  Amer,  Tr.,' 
vol.  i.  p.  330,)     '*  The  old  opinion  still  holds 
that  the  power  of  regeneration  in  the  convex 
bones  of  tlie  skull  following  luss  of  substance 
is  snnill,  and  tliat  consequently  defects  of  any 
extent  are  only  filled  with  connective  tissue, 
and  not  with  bone.     In  certain  cases  such 
defects  have  recently  been  observed  to  close 
through  regeneration  of  bone.     Tliese  are, 
however,  conspicuous  exceptions,  and  as  such 
they    only    confirm    the    rule.      Experience 
shows  that  the  ct^nnective  tissue  scar,  which 
usually   closes  small  defects    of  the    cranial 
bones,  may  he  so  firm  and  dense  as  to  lead 
one  to  believe  that  a  production  of  new  bone 
has  taken  place.     Tlie  conditions  are  entirely 
difterent  in  case  of  more    extensive    defects 
of  the  skull  which  are  only  covered  by  ski  a 
and    scar    tissue.      Such    patients    are    con- 
sidered not  only  extraordinarily  vulnerable  as 
regards  any  violence  atlecting  the  skull,  hut 
their  infirmity  frequently  manifests  itself  in 
an  entirely  ditferent  manner.     This  is  very 
clearly    shown    by    an    observation    recently 
communicated    by   Konig,     Konig's    patient 
bad  an  extensive  trauuuitic  defect  in  the  left 
parietal  region.     He  nnini tested  a  degree  of 
weak*mindedness  bordering  on    idiocy,    and 
surt'cred  from  epileptiform  attacks.    All  tiiese 
severe  disturlnmces,   wljich  Konig  very  cor- 
rectly, no  doubt,  referred  to  tlie  displacement 
and  distortion  at  the  surface  of  the  brain  in 
the  region  of  the  defect,  disappeared  as  soon 
as    Konig   successfully  brought   about   bony 
closure    of    the    defect.     Based    upon    such 
experiences   it   is   altogether    justifiable    to 
demand  that  extensive  and  permanent  defects 
of  bones  should  be  avoided  from  the  beginning 
in  cases  of  operations  upon  the  brain."     I 
should  notm^'self  attach  so  much  importance 
as    Prof,    Kroidein   to  a  single  case,  and  it 
is   by  no  means  certain   that  where  a  large 
amount  of  bone  has  been  removed  and  the 
healing  of  the  wound  has  run  an  aseptic  and 
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rapid  course  that  the  defect  left  and  the  resulting  scar  are  of  the  weak 
and  perilous  nature  implied  hj  Prof.  Kronlein.  Anyone  of  large  hospital 
experience  is  familiar  with  cases  wliere  after  a  comminuted  compound 
fracture  of  the  skull,  the  patient  conies  from  time  to  time  with  athiuly 
covered  pulsating  sem\  for  renewal  uf  a  celluloid  or  more  homely  covering. 
But  owing  to  the  widely  ditfereut  conditions  under  which  t!ie  two  scars 


Fio. 132. 


QiglVs  thread-aaw.    (Dowti  Bros.'  Cnt) 

have  foniied  there  is  no  comparison  between  the  state  of  such  a  scar 
and  tlnit  resulting  from  a  wide  removal  of  bone  with  strict  attention  to 
tlie  rule  of  modern  surgery.  This  is  certainly  true  of  removal  of 
bone  in  the  temporal  fossa.  Mr.  J,  Hutchioson,  Jn,  whose  experience 
and  success  in  the  removal  of  the  Gasseriaa  ganglion  by  the  temporal 


Fig.  133. 


Stt»el  director  and  whalebone  guide  for  use  with  Gigli's  saw. 

Holes  ar«  first  marie  wiih  a  small  trephine,  then  the  director  makes  a  way  for 
the  whalebone  guide,  threaded  with  silk.  The  guide  is  withdrawn,  leaving  the 
silk  in  titu ;  the  silk  ofterwiirds  assiBla  in  the  pnasiige  of  the  GigU's  saw. 
Objections  to  a  guide  made  of  whalebone  are  given  at  p.  373.  (Down 
Bro«;  Cat.) 

route  is  well  known,  writes  {The  Surgical  Treatmait  of  Facial  Neuralgia, 
19051  p*  gi  ;  Sir  F.  Treves's  Manual  af  Operative  Surgerg,  vol.  i.  p.  225) 
that  the  hxrge  aperture  left  hy  trephining  niid  hone-forceps  **  becomes  so 
completely  hlled  up  with  hone  in  a  year  or  two  that  it  can  110  longer  be 
detected."  Till  recently  the  objections  to  the  ogteoplastic  method  were 
valid  ones  (i)  that  unless  performed  by  complicated  instruments  not 
always  at  hand  and  involving  especial  experience  in  their  technique  the 
method  was  a  prolonged  one,  especially  in  thick  and  compact  skulls^ 
H, — VOL,  1.  2^ 
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save  in  Bpeciallv  experienced  Lands,  and  (2)  if  performed  by  the  Yerj 
simple  cbi&el  and  mallet  it  entailed  what  has  appeared  to  many  to  be  an 
unnecessary  violence,  and,  perhaps,  for  there  can  scarcely  be  any  proof 
here  one  way  or  another,  a  harmful  degree  of  concussion  of  the  brain 
(p.  292). 

Now,  however,  Wagner's  method  has  been  so  simplified,  as  will  be  seen 
below,  tliat  the  above  objections  are  no  longer  valid. 

The  course  to  be  taken  is,  in  my  opinion,  still  an  open  one.  On  the 
one  hand,  if  a  surgeon  who  has  necessarily  not  had  especial  experience 
prefers  especially  in  his  earlier  cases  to  make  use  of  the  simpler  method 
and  f^}  remove  the  bone  he  is  entirely  justified  in  doing  so.  Time  and 
further  experience  alone  will  show  whether  the  advocates  of  the  osteo- 
plastic flap  and  this  only  have  been  premature  in  their  claim  that  this 
method  is  essential  for  sound  surgery. 

Before  dealing  in  some  detail  with  the  different  ways  of  Removal  of 
the  Skull  a  few  words  must  be  said  about  the  haemorrhage.  This  in 
large  incisions  of  the  scalp  must  always  be  free ;  in  some  cases  where 
the  growth  is  limited  to  the  brain  itself,  it  has  been  so  profuse  as  to  add 
gravely  to  the  perils  of  the  patient.  The  simplest  method  of  meeting  it 
is  that  described  at  p.  237.  A  fairly  large  drainage-tube  steiilised  and 
split  longitudinally  is  carried  once  round  the  forehead  above  the  roof  of 
the  nose  and  tlie  eai's  and  below  the  occipital  protuberance  and  secured 
over  a  pad  of  gauze.  There  is  no  need  to  clamp  the  tubing  very  tightly, 
a  step  which  is  further  objectionable  from  the  risk  which  it  entails  of 
causing  sloughing  of  the  soft  parts,  in  a  prolonged  operation.  It  must 
be  remembered  that  the  above  step  cannot  be  relied  upon  to  always 
arrest  the  hemorrhage  from  the  scalp.*  If  it  fail,  the  surgeon  must,  if 
not  intending  to  employ  the  osteoplastic  method,  raise  the  flap  rapidly  in- 
cluding the  periosteum,  and  seize  each  bleeding  vessel,  including  the  whole 
thickness  of  the  scalp,  with  Spencer  Wells's  forceps,  as  advised  at  p.  252. 
As  soon  as  tlie  flap  is  pailly  raised  an  assistant  can  compress  its  edge 
between  his  fingers,  relaxing  his  pressure  over  different  parts  of  this  in 
turn,  as  the  operator  takes  up  the  vessels. 

I  will  suppose  that  the  surgeon  who  is  not  employing  the  osteoplastic 
method  has  turned  down  his  flap,  wrapped  this  in  sterile  gauze,  arrested 
the  bleeding,  and  removed  the  tubing.  In  order  to  remove  the  bone 
freely — and  a  cramped  opening  is  certain  to  defeat  the  object  of  the 
operation — the  following  courses  are  open  to  him.  He  may  make  a 
large  opening  with  a  2 -inch  trephine  in  the  centre  of  the  area  to  be 
removed,  and  then  complete  the  removal  with  bone-forceps,  such  as  those 
of  Hoffmann.     This  is,  however,  always  a  very  slow  process,  increasing 

•  Thus  in  a  case  of  removal  of  a  small  spindle  cell,  encapsuled  sarcoma  of  the  brain 
and  dura  mater,  in  which  the  skull  wall  was  hjpertrophicd  and  the  diploe  obliterated, 
reported  by  Dr.  J.  E.  Owens,  of  Chicago  (^Ann.  of  Surg. ^  May,  1905,  p.  695),  '*  in  spite  of 
the  fact  that  the  head  was  encircled  with  an  elastic  band,  haemorrhage  persisted  even  after 
a  number  of  artery  forceps  had  been  employed.  These,  as  well  as  digital  compression  here 
and  there,  were  not  sufficient  to  completely  arrest  the  bleeding."  After  partial  formation 
of  an  osteoplastic  flap  the  completion  of  the  operation  had  to  be  deferred  owing  to  the 
alarming  prostration  of  the  patient,  chiefly  from  loss  of  blood.  The  operation  was 
completed  about  a  week  later,  and  then  the  haBiuorrhage  from  the  scalp  was  so  free  as  to 
be  only  arrested  by  loosening  the  flap  at  the  pedicle  for  the  purpose  of  enclosing  the  latter 
in  an  elastic  ligature.    The  patient  recovered. 
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greatly  the  amount  of  aiiffistlietic  necessary ;  in  thick  or  sclerosed  skulls 
Hoffmanirs  furceps  may  prove  inafleqiirtte,  and  it  is  well  to  be  provided  with 
a  pair  of  powerful  forceps,  such  as  those  in  Fi^'.  131,  or  Mr.  A.  liane's 
fulcrum  cutting  forceps  {Lancet,  Nov.  lo,  1894).  A  quicker  uiethod  is 
to  make  four  small  trephine  openings  at  the  angles  of  the  area  to  be 
removed,  and  then  to  join  these  by  the  powerful  forceps  shown  in  Fig.  131, 
or  the  forceps  of  I>e  Vilbiss  {Fig.  i34},orhy  a  Gi^li*s  saw,  as  described 
below,*  If  the  haemorrhage  on  division  of  the  bone,  now,  or  with  an 
osteoplastic  flap,  is  severe — and  tliis  has  been  perilously  the  ease  on 
several  occasions^ the  folio sving  suggest  themselves,  e.g,,  pressure  with 
sterile  gauze  wrung  out  of  sterile  adrenalin  solution  (i^ — 1000) ;  llorsley's 
wax  ;  ei'ushing  the  bone  together — too  much  force  must  not  ho  used  or 

Fni.  134, 


'A 


Foroep«  of  I>e  Vilbiaa^  especially  adapted  for  the  divkioa  of  the  bones  of  the 

cranial  vault. 

fresh  channels  are  opened — the  use  of   sterile   wooden  pegs;    these 
failing,  temporary  compression  of  one  or  both  carotids  (p.  358). 

The  bune  being  removed^  the  surgeon  decides  by  the  pulse  and 
condition  of  his  patient  the  urgency  of  the  case,  an<l  the  report  of  the 
anesthetist,  whetlier  he  shall  complete  the  operation  or  defer  this  to 
a  later  stage.     In  alt  doubtful  cases  this  will  be  the  wiser  course.     It 


•  Having  in  mind  those  for  whom  tbia  book  is  written,  I  have  aaicl  nothing  about 
craniectomj  with  Ibe  aitl  of  electricity.  Trephines  iiml  other  instruments  worketl  hy  an 
electric  motor  or  *'  surreal  engine'*  require  much  skill  and  care  in  maint-aining  the  dura 
mator  uninjured.  The  cotting  forceps  of  IKi  Vitbiss  (F'ig.  154)  are  not  as  well  known  in 
England  &b  thej  deserve  to  be.  I  owe  my  acqiiaititaiice  with  them  to  that  most  courteous 
and  gentle  of  Americans^  Dn  Kixford,  of  San  Francisco.  Those  who  wish  to  he  familiar 
wilh  the  modes  of  remoTiiig  jmrt  of  the  cianium  by  trL-phioes  and  Biiws,  worketl  with 
different  motorSf  will  find  the  needful  infurmjitjon  in  articles  by  Dr.  S.  D.  Powell,  of  New 
York  {Med.  Ann.^  1899,  p.  513),  and  Durndale,  of  New  York  (in  the  Nsw  York  Folicliftw^ 
July  15,  1897),  and  Down  Bros,*  Cat.,  1900,  p.  115.  See  al^o  the  remarki*,  p.  244  of 
Ihm  book. 


* 
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was  advocated  some  yeJii'a  ago  by  Sir  W.  Macewen  and  Sir  V.  Horsley, 

and  their  advice  is  now  being  more  largely  followed.  It  is  no  exaggera- 
tion to  say  that  if  it  had  been  taken  ofteaer  the  mortality  of  this 
operation  would  not  be  so  high*  This  step,  as  pointed  ont  bj 
Sir  W.  ^lacewen,  not  only  diminishes  shock,  hot  also,  if  the  din^a  be 
opened,  by  sohlering  the  membranes  at  the  margin  of  the  exposed 
brain,  shuts  off  the  snbdural  space,  and  so  prevents  the  escape  of 
blood  into  it.  The  objections  ninst  not  he  forgotten,  viz.,  the  double 
amesthetic,  the  two  operations,  and  the  difliculty  of  keeping  the  wound 


Fni.  135 


■^ 


The  oiiflinc  of  the  osteoplastic  flap  having  been  nvarkeJout  by  iDcising  the  soft 
parts  and  slifjhtly  at'parating  the  perlosteam,  five  o|^M-*Diiiga  ia  the  craixium  are 
iiciiig  com|ilelt>tl  with  M,  FJoyen's  burr.    (Marion.) 


sterile.  If  the  above  course  is  taken,  all  b hemorrhage  is  finall}^  arrested, 
the  flap  is  rephiceil,  a  few  sterilised  horse-hair  sutures  inserted,  ami 
the  nsual  dressings  applied, 

Wagner's  Method  by  an  Ostcoplagiie  Flap, — If,  while  we  are  still 
uncertain   as   to    the  exact   condition  of  the  cicatrix  after  extensive 

loval  of  bone  with  modem  methods,  the  surgeon  prefers  to  employ 
above,  the  following  are  amongst  the  many  methods  employed. 


J 
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Of  the  chisel  (Fig.  141)  I  have  already  spoken  (p.  370).  Afar  simpler 
method  is  to  make  four  small  trepliiiie -openings — as  they  are  small  the 
loss  of  bone  will  be  immaterial^ — at  the  angles  of  the  ai^ea  operated  upon 
and  then  to  join  these  laterally  and  above  by  the  forceps  of  De  Vilbiss 
or  by  Gigli'fi  saw  (Figs,  1 37  and  139).  Where  the  bone  is  thin  the  forceps 
are  most  efficient,  as  I  found  in  the  case  in  whicli  I  employed  them. 
But  the  saw  has  these  advantages  :  it  will  divide  thicker  hone,  and  by  the 
saw  it  is  possible  to  bevel  the  edge  cut,  trenching  on  the  outer  more 
than  the  inner  table,  bo  that  the  osteoplastic  flap  when  replaced  shall 
fit  accurately,  and  not  sink  in  npon  the  brain* 

M.  G.  Marion,  of  Paris,  having  tried  nearly  all  the  different 
methods  of  craniectomy,  has  come  to  the  conclusion  that  much  the 
most  rapid  is  that  by  means  of  Gigli'a  saw  (Arch.  Gen.  de  MkL,  26, 
1904,  p.  1025}.  I  can  entirely  confirm  this  view  from  my  own 
experience    in    two    cases. 


Fio.  136* 


M.  Doy(m*s  f>erfomtor  and  burr.    (MarioD*) 


Here  the  operation,  being 
done  in  two  stages,  the 
skull  was  first  perforated 
with  a  small  trephine.  M, 
Marion  claims  tliat  his 
modification  is  rendered 
more  rapid  in  two  ways ; 
(a)  by  the  manner  in  which 
he  perforates  the  skull  ; 
{h)  by  his  modification  of 
the  introducing  director 
usually  sold  with  Gigli's 
saw.  While  M*  Doyen's 
trepan  is  shown  in  the  ac- 
companying figures,  a  small 

trephine  will  serve  the  same  purpose.  As  to  the  introducer  tlie  whale- 
bone guide  usually  sold  will  not  stand  boiling,  and  tends  to  fray  and 
perish,  though  more  slowly  after  steriliKution  with  carbolic  acid*  A 
flexible  strip  of  copper  and  a  loop  of  silver  wire  will  supply  all  the 
needs  of  an  introducer. 

The  flap  of  soft  parts  having  been  outlined  by  incision  and  the 
periosteum  separati-d  for  Hboui  I  inch  (Fig.  IJS),  four,  or  mure  orifices, 
af  cording  to  the  size  of  the  htme  to  he  niised,  are  made  with  M,  Doyen's 
trepniL  *'  The  perforator  (Fig.  136)  is  first  fitted  on,  and  the  bone  is 
perforated  down  to  the  intermU  tiible  very  rapidly.  Owing  to  the 
triangular  shape  of  the  perforator,  with  an  almost  blunt  extremity,  one 
can  scarcely  injure  the  dura  mater  if  care  is  taken  when  the  internal 
table  is  reached*  As  the  deepest  layers  are  reached  the  centre  of  the 
perforation  becomes  depressible.  A  peculiar  setisation  indicates  that 
tlie  skull  is  actually  perCurated*  A  burr  (Fig.  136)  being  next  suhsti* 
ttited  for  the  perforator — the  burr  should  be  sulfieiently  hirge^  from 
12  to  15  nnn*  in  diameter^ — each  orifice  is  enlarged  until  its  dimen- 
sions, superficial  and  deep,  are  almost  the  same.  The  orifices  are 
now  joined  by  the  saw.  This  is  introduced  by  passing  the  director 
(Fig.  138)  from  one  orifice  to  the  next  (Fig.  137),  a  step  rendered 
easy  by  the  elasticity  of  the  dire^^**^'-  and  by  giving  a  slight  curve  to 
its  extremity*     The  saw  is  tl  along  the  groovei  and  if  there 


^ 


i 


M.  Marion's  guide  fur  tii«5'li'r§  saw.     (Marion.) 

the  angles  of  the  saw  kept  in  the  same  phine.  Further,  the  section  of 
the  bone  sliouhi  not  be  made  perpemlicuhir  to  its  suifaee,  but  a  little 
obhqnely  from  wilbtmt  iinvanls*  Wben  nil  the  eireumfereuce  of  the 
flap  has  been  tlma  trejited,  the  saw  is  slipped  dmvn  to  the  base  of  the 
flap,  and  this  is  partly  sawn  througb,  a  step  whi^h  greatly  facilitates  its 
frHcttire/* 

The  following  advantages  are  claimed  by  M.  Marion  for  this  method, 
(i)  Only  one  special  instrumentj  Gigl^s  saw,  is  required.     In  England 


•  ^ettCFj  \  think,  a  piece  u£  ftuQ  Bilver  wir^ 
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M.  Doyen's  instrumenta  may  have  to  be  added.  (2)  It  is  rapid  and 
f^entle.  M.  Marion  elaiins  that  as  large  a  flap  as  can  be  desired  can 
be  raised  in  less  than  live  iiiinnteR.  Here  the  **  personal  ef|uation  "  must 
be  reineniberetL  The  vibrations  of  any  electrical  apparatus  are  avoided 
and  the  need  of  any  installation  dispensed  with.  (3)  The  surface  of 
the  section  is  very  clean  and  permits  of  the  most  exact  readjustuient  of  the 
flnp.  (4)  There  is  no  danger  of  wounding  the  dura  mater.  (5)  By 
this  means  it  is  easy  to  saw  through  the  base  of  the  flap  in  part,  a  step 
which,  if  not  indispensable^  greatly  facilitates  the  regularity  of  the 
line  of  fracture,  a  point  which  is  not  without  importance  in  the  read- 
justment of  tlie  flap.  The  only  objection  to  the  method  is  a  small 
one»     A  saw  may  break,  especially  when  used  at  too  acute  an  angle  or 

Fig.  139. 


Division  of  the  cranium  by  Gigli's  saw.    {Marion.) 

when  the  hands  are  worked  in  different  planes*  Several  should  be 
at  hand.     Then*  price  is  trifling. 

StiHwafffus  Trephine  (Fig.  140).— This  recently-introduced  instru- 
ment, whicli  combines  the  knife  and  trephine^  is  intended,  while 
worked  with  the  hand,  to  supply,  in  a  great  measure,  the  speed  of 
craniectomy  by  electricity.  I  iiave  no  experience  of  it.  As  in  the 
case  of  all  new  inventions  it  lias  been  promptly  and  largely  tested 
hy  American  surgeons,  some  oi  whom,  not  all,  speak  ver}^  highly  of 
it.  Wlietber,  now  that  operations  for  growths  of  tlie  brain  will  often 
be  performed  in  two  stages,  this  instrument  is  likely  to  replace  the 
simpler  one  given  above  by  trephine  and  bone-forceps  or  Gigli's  saw, 
time  alone  will  show, 

Advantatjea  of  Skllwagen's  Trephine. — -A  large  opeiung  is  rapidly 
made.  From  accounts  of  American  cases  the  time  varied,  according 
to  experience  witii  a  new^  instrument,  from  thirty  to  ei^ht  miantes.  It 
does  away  with  the  risky  jarring  inseparable  from  the  use  of  mallet  and 
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chisel.*     It  makes  the  osteoplastic  flap  so  accurately  that  the  reunion 
is  more  certain  and  quicker. 

One  possible  clifficulty  which  the  use  of  the  above  instrument  may 
entail  is  thus  notieed  by  Dr.  Mills  (/or,  supra  cit,),  **  Tbe  incision 
made  by  the  knife  earned  by  the  arm  of  the  trephine,  when  the  flap  is 

large,  is  of  such  length  that  it  may  be  diffi- 
cult to  catch  all  the  vessels  cut  as  speedily 
as  is  desirable  if  the  incision  is  made  with 
a  single  sweep  of  the  knife.  It  is  therefore 
better  that  the  knife-cut  should  he  carried 
to  a  certain  di stance ^  the  vessels  then  tied, 
the  knife  next  carried  round  another  portion 
of  the  circle,  and  so  on." 

Where  the  scalp  is  very  thick  or  oedema- 
tons  and  the  plate  does  not  fit  closely  into 
the  bone,  the  semilunai^  flap  must  first  be 
raised  in  tlie  ordinary  way  nnd  the  plate 
then  fitted  directly  into  the  bone. 

Second  Stage  of  the  Operation^^Thia 
is  undertaken  after  an  inteiTal  of  five  to 
seven  days.t  If  no  more  bone  requires 
removal,  and  this  should  have  been  ren- 
dered unnecessary  by  the  careful  prelimi- 
nary localisation  insisted  on  at  p.  366,  local 
aniesthesia,  as  recommended  by  Dr.  Kanso- 
hoi!'  (p.  357),  should  he  tried.  The  sutures 
are  removed  and  the  flnp  turned  down  and  wrapjied  in  sterile  gauze.  The 
next  step  is  the  opefdng  0/  thti  tlura  }natei\  Tliis  should  be  incised  round 
four-fifths  of  the  circumference  of  the  area  exposed,  at  about  i  inch 
distance  from  the  edge  uf  the  hone,  so  as  to  render  it  possible  to  stitch  the 
edges  together  afterwards.  Tbt*  dura  nmter  is  best  opened  tirst  by  incision 
with  a  scalpel  or  sharp-pointed  bistoury*  and  then  by  blunt*pointed 
curved  scissors,  great  care  being  taken  not  to  wound  the  parts  beneath  : 


Fio.  I41. 
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Bte]lw(igQn*B  trephine,  with 
Biiwand  knife  Wuiles.  The  latter 
nrc  U8e<1  to  inciee  the  seal  p.  The 
nrm  can  be  adjtwted  to  describe 
a  circle  of  from  2  J  to  l|  inches 
in  diameler.     (Lk>wii  Brof*.) 


r 


Doyen *B  guarded  chisL-l.    t^Dowu  Bros.'  Cat,) 

tenaculum-forceps  will  he  found  useful  here*  Tbe  main  branches  of 
the  middle  meningeal  are  best  secured  by  underrunniiig  them  with  fine 
silk  hy  means  of  a  fully  curved  small  needle  before  tb cy  are  divided, 
Tbe  dura  mater  should  he  raised  with  much  gentleness,  as  if  any 
adhesions  are  torn,  very  free  venous  haemorrhage  may  result  (p.  279)4 

•  It  is  only  fair  to  Prof.  Keen  to  siiy  that  in  repljing  to  this  criticism  of  Dr.  Mills 
he  st4it4?d  that  he  had  opened  the  likuU  with  &  chisel  nnd  mallet  in  150  cases,  nnd  tbni  he 
had  yet  to  eee  the  firel  instance  of  mischief  from  this  metliol. 

f  Prof*  Kocher  (Oprnttirfi  Snrfftry,  ^iTf/^r  7'rans.,  p.  68)  says  tliat  after  fourteen 
days  a  flap,  resected  by  the  osteoplaatic  method^  may  fitilJ  l»e  readily  opened  up. 

J  Any  of  the  dura  mater  which  is  adherent  to  the  growth  is  usually  much  altered.  If 
the  miBChief  is  recent,  the  niomhrane  wiii  be  simply  highly  vascular.     In  ailTOnced  < 
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Treatment  of  the  Brain. — If  this,  after  incision  of  the  dura  mater, 
bulges  very  prominently  into  the  wound,  it  indicates  pnthnlogi€al 
intracranial  tension,  and  probably  a  growth.  C.  H*  Frazier  (Amer, 
Journ.  Med.  ScL^  Feb.,  1904),  calling  attention  to  the  fact  that  this 
bulging  of  the  brain  may  be  one  of  the  most  embarrassing  features  of 
cerebral  operations,  distinguishes  between  "  initial '"  bulging,  that 
which  follows  immediately  on  reflect  in  g  tlie  dura,  and  is  due  to  the 
increased  tension  caused  by  a  growth,  and  **  consecutive  *'  bulging 
caused  by  the  cerebral  oadenui  set  up  in  normal  brain  tissue  by  the  explora- 
tory manipulations.  This  far  exceeds  the  "  initial  *'  form,  and,  as  it  is 
most  embarrassing,  exploration  should  be  as  expeditious  as  possible.* 
Alterations  in  the  density  of  the  brain  must  next  be  observed,  but  it 
must  be  remembered  that  the  softer  cerebral  growtlis  situated  beneath 
the  cortex  are  scarcely  to  be  detected,  save  by  exploratory  incision ; 
with  tubercular  nodules  it  is  diflerent  Dr.  Weir  (ioc.  supra  cit.) 
thinks  a  needle  of  very  little  value  in  exploration  of  a  growth*  A 
tumour  too  soft  to  be  detected  by  the  ringer  will  not  be  recognised  by 


^Sc 


Fig. 


142. 


Dojen*8  gu&rded  saw.    (Down  Bros.'  Cat.) 

the  needle.  Furthennore,  two  cases  have  come  to  Prof,  Keen  s  know- 
ledge in  which  fatal  beRmorrhage  followed  its  use*  Ciireful  search  with 
one  uf  the  instruments  shown  in  Fig.  143,  or  palpation  and  the  insinua- 
tion of  the  finger-tip  under  the  opening  ai'e  preferable.  Prof.  Keen 
(/oc.  suprtt  vit.)  puints  out  that  the  brain  allows  of  gentle  pressure  very 
readily,  and  tliat  tlie  iinger  can  be  inserted,  for  the  purpose  of  examina- 
tion, an  iut  h  all  round  the  opening.  Tlie  removal  of  a  growtfi  and  the 
adjacent  jvart  of  the  brain  is  best  effected  by  one  of  the  instruments 
shown  in  Fig.  143.     If  a  sarcoma  be  eiicapsuled,  it  may  be  shelled  out 


it  may  l>e  yeUowish,  and  in  some  instances,  00  sci*amting  it  from  the  growth  beneath,  it 
h  found  to  be  of  a  dirty  reddish  colour.  In  all  caaes  where  it  is  adherent  the  dura  mater 
muHt  l^e  f rifely  excised,  if  possible. 

•  In  some  cases  where  there  is  abundiuit  evidence  of  intracranial  tension  a  growth 
may  Ije  present,  but  out  of  the  ran^e  of  the  operation.  Thua^  in  »  c^a«e  in  which  Dr,  Weir 
{Ann.  of  Surf}, t  .Tune.  1SH7)  trL^phined  over  the  upper  part  of  the  right  fissure  of  Kolaudo 
(or  spaBrufi  in  ttie  left  limbs  and  \om  of  power  in  the  left  le^,  no  gT«:iwth  waa  found. 
Death  took  place  ten  weeks  later^  and  a  Mpindle-ccUeti  Hareoinri,  a[ipart:iitly  oricrinating 
in  the  pia  nmter,  wfl,^  found  springing  from  the  lower  surface  of  the  left  cerebeUar  tobe» 
di^pla^ing  the  medulla  forwards  to  the  right,  iind  invading  the  fourth  ventriele.  Dr.  L.  8. 
Pilcher  {Ann,  of  Surtj.,  March,  1889)  relates  the  case  of  a  man  who  presented  symplonjs 
which,  though  not  very  definite,  were  not  incounistent  with  the  existence  of  a  growth  in 
the  left  angular  gyrus,  or  its  immc<liate  vicinity,  the  site  of  a  previous  injury.  Trephining 
being  performed^  the  dum  mater  and  brain  projectetl  so  strongly  that,  after  the  former  had 
been  reflected,  a  rent  took  place  in  the  cortical  portion,  \  inch  dee[i.  No  growth  was 
found*  and  the  patient  diet!  thirty-eight  hours  later  with  pulmonary  cedema.  The 
necropsy  ahowed  an  infiltrating  glioma  in  "  the  anterior  half  of  the  left  bemii$phcre/' 
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by  one  of  these  aiiled  l>v  a  finger.     But  we  are  as  yet  without  knowledge 
whether  such  capsules  are  sarcomatous,  or  only  inflamniator}*. 

n(i*morrh(if]e ,^Jn  remoTin^  a  portion  of  the  hrain,  or  a  growth,  the 
bleeiHi)^  whii'h  has  been  so  mucli  i]  rem  Jed  will  usually  cease  if  the 
w^onid  be  jtacked  for  a  few  minutes  with  strips  of  iodoform  gauze 
wrung  out  of  sterile  saline,  or  adrenalin  solution,  i  in  looo.     If  it 

Fig.  143. 


Vs 


r 


Combintxi  blunt  dissectors  and  fipatulfe  used  by  8ir  V.  Horelcy,  They  ktb 
eqtiaJ!y  aclnpted  for  the  protectton  uf  the  liiirn  nniter  iindiir  the  Bftw,  or  for  the 
sepamtion  of  a  ^owth  from  the  surrounding  bruju.  They  also  act  as  AaI  pmbes 
in  tcfiting  the  depth  of  trephine-boles. 

recur,  the  strips  must  be  lightly  twisted  together,  left  in,  and  their  ends 
brought  out  Ht  one  of  tlje  lower  angles  of  the  wound.  The  value  of  a 
preliminary  injection  of  morphine  lias  already  been  alluded  to,  and  Sir 
V*  Horsley  further  points  out  that,  owing  to  the  fact  of  the  main 
vessels  remaining  in  the  pia  mater,  they  can  be  raised  from  the  brain, 
and  especially  out  of  the  sulci,  so  as  to  allow  of  the  subjacent  braiiu 
being  removed.  Other  nteans  of  arresting  btemorrhagc  are  boiling 
sterile  saline  solution,  cooled  to  105^^  or  lio^;  tine  nitgut  ligatures 
tied  without  jerking,  and  not  too  tightly  ;  or  Mr.  Balbmce's  method 
(p,  350),     Sir  V.  Horsley  has  invented  a  combination  of  fine  dissector 
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d  smiiU  ftiieurysm-needle  well  adapted  to  facilitate  uiiderrunniiig  and 
ligature  of  the  vessels  of  the  pia  mater.  If  any  bleeding  vessel  is  nut 
well  witliiii  reach,  the  opening  niiist  be  ejthtrged  to  get  at  IL  When 
otlier  methods  fail — and  cartvfid  plugging  and  tinii  pressure  with 
knotted  bandages  over  the  dressings  has  ftiiled  more  than  once — 
small  Spencer  Wells^s  foreeps  may  be  left  on  for  tliirty-six  or  forty- 
eight  hours  ;  hut  the  patient  must  be  carefully  watched,  lest  his  rest- 
lessness cause  the  friable  tissues  to  give  way,  or  inflict  damage  on  bis 
brain.  The  treatment  of  hflemorrhage  from  the  meningeal  or  diploic 
vessels,  or  any  of  the  large  venous  sinuses,  baa  been  given  at 
pp.  248,  265  and  37 1 , 

Incision  of  the  J5 ntm,— The  cuts  in  the  cortex  ranst  he  made  exactly 
verlit'al  to  the  surface.  If  possible,  portions  of  each  centre  should 
always  be  left,  so  that  the  representation  of  its  movements  may  never 
be  totally  destroyed,  A  portion  of  brain  removed  does  not  leave,  as 
might  have  been  supposed,  a  permanent  gap  with  vertical  sides,  for,  in 
a  very  short  time,  the  corona  radiata  forming  the  floor  of  the  pit  bulges 
almost  to  a  level  with  the  surrounding  cortex. 

Dijkulh/  in  Detectinff  the  Growth,* — This  may  arise  from  several 
causes,  (i)  The  want  of  distinctness  in  the  growth— in  other  words, 
its  close  resemblance  to  brain  substance,  t  (2)  By  the  growth  being 
overlaid  hy  normal  bnihi  tissue  (pp.  348,  361).  (3)  By  chiinge  in 
the  growth^ — viz.,  hemorrhage  from  its  thin- walled  vessels,  and,  later 
on,  caseation  of  the  coagula ;  these  conditions  being  likely  to  puzzle 
the  operator, 

DiffiatUtf  in  Isolating  the  Grouth, — (i)  This  may  be  due  to  the 
absence  of  a  capsule,  and  thus  to  the  infiltration  of  the  surrounding 
paiis.  Now  tljat  gliumata,  owing  to  the  operative  attacks  which  will  be 
made  upon  them,  are  of  such  practical  importance  from  a  new  point  of 
view,  this  question  of  a  capsule  is  a  very  weighty  one.  It  seems  to 
be  a  disputed  point.  Thus,  in  Dr.  Bennett  and  Mr.  Godlee's  case  the 
glioma  was  found  to  be  **  thinly  encapsnled,  but  quite  isolated  from  the 
surrounding  brain-substance."  Not  so,  however,  is  it  in  many  other 
cases.  Indeed,  the  chief  pathologists  speak  decisively  on  this  point. 
Dr.  Fagge  (fot\  siqyra  cit,)  wrote  :  The  substance  of  glioma  "  is  always 
continuous  with  that  uf  the  surrounding  cetebral  tissue,  for  there  is 
never  a  capsule |  as  with  some  sarcomata.  Indeed,  it  often  assumes 
the  form  of  tlie  part  in  which  it  grows,  so  that  one  might  imagine  the 
corpus  striatum  or  the  thalamus,  or  some  particular  convolution,  to 
have  become  swollen  to  three  or  four  times  its  usual  size."  Mr.  Bland 
Sutton  (TtimourSy  Innocent  and  Malignant ,  p.  174),  writes:  *'  Virchow 
pointed  uut  that  when  a  glioma  is  situated  near  the  surface  of  the 
cerebral  cortex  it  appears  like  a  colossal  convolution." 

Dr.  Ferrier  (Brit,  Med,  JourH,^  Oct.  i,  1898,  p.  966),  says  on  this 
point:   **It  is  unfortunately  the  case  that  a  large  proportion  of  the 


•  I  have  confined  myself  here  t-o  gliomnta,  the  commonest  of  cerebral  growths. 

f  **  A  glioma  may  he  of  a  piTikli!-h-rcd  coluuFp  or  it  may  look  so  exaciljlike  the  normal 
brain  substance  that  a  microscope  is  required  to  demouBtrate  its  presence." — Dr.  Fagge, 
MBdimne,  vol.  J.  p.  523. 

{  The  glioma  ^*  is  dkjtiDguished  bj  haYiag  no  capsule,  but  merging  indefinitely  into  the 
ti^^e  arouad/'^-Sir  S,  Wilka  apd  Dr,  Moxon,  Paffi.  Anat.y  p.  2^^, 
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tmnoura  wliich  invade  the  brain  are  of  an  infiltrating  character,  and  apt 
to  recur  in  spite  of  apparently  the  most  complete  extirpation.  One 
can  scarcely  hope  for  a  cure,  therefore,  under  sucli  conditions  ;  but, 
nevertheless,  there  are  many  cases  in  wliich  extirpation  of  Kuch  tumom-s 
has,  for  a  time  at  leasts  rescued  the  patieot  from  impending  coma  and 
death,  and  restored  him  for  a  time  to  clearness  of  intellect  and  a  fair 
degree  of  comfort/*  A  little  later  on  we  are  advised  that,  **  It  is,  on 
the  whole,  better  not  to  attempt  to  remove  a  tumour  which  proves  to 
be  a  soft  intiUrating  one  without  distinct  demarcation  fi*om  the  healthy 
brain  substance/' 

This,  or  the  partial  removal  of  a  growth  which  cannot  be  entirely 
got  away  must  remain,  I  tliink,  an  open  question.  On  the  one 
hand  partial  removal  may  cause  furtlier  very  serious  Inemorrhage, 
when  the  patient  is  least  fitted  to  stand  this.  On  the  other  hand,  tjje 
tension  may  be  so  great— the  **  initial'*  and  **  c  onseeutive '*  bulging 
spoken  of  at  'p.  377 — ^that  unless  some  of  the  growth  be  removed  it 
will  be  impossible  to  draw  the  dui*a  mater  together.  Further,  Mr. 
Balhince's  cases  (pp.  349,  361),  show  that  life  may  be  prolonged  for  over 
four  and  for  nearly  three  years,  after  operations  probably  incomplete* 
And  Fischer *s  case  (p.  364)  points  in  the  same  direction,  though  to  a 
much  less  degree.  In  cases  where  removal  is  obviously  incomplete,  it 
would  he  justifiable  to  try  the  ap[dication  of  a  strong  solution  of 
formalin,  as  advised  below  in  inoperable  sarcomata  (qj\). 

(z)  Another  source  of  doubt  in  telling  wlien  a  gliuma  not  encapsu- 
lated has  been  isolated,  arises  from  the  fact  that,  as  pointed  out  by  Dr. 
Fagge  iloi\  supra  ciL),  these  growths,  in  common  with  all  the  less 
circumscribed  form  of  cerebral  tumours,  are  apt  to  set  up  morbid 
changes  in  their  immediate  vicinity,  usually  of  the  nature  of  softening, 
partly  inthunmatory,  partly  uMknu atous. 

If  a  cyst  he  found  it  should  be  completely  removed  if  possible.  If 
this  he  not  feasible,  all  the  more  superficial  part  sliould  be  cut  away, 
the  interior  wiped  over  with  a  stick  of  silver  nitrate  or  strong  solution 
of  fonnalin,  and  packed  with  ii)dtiform  gauze. 

I  have  spoken  hitherto  only  about  growths  on  the  cerebrum. 
Unusual  difbcultiesmust  always  attend  operations  on  the  cerebeUum, 
owing  t(*  the  limited  space,  the  numerous  sinuses,  and  the  vicinity  of 
the  medulla  and  its  centres.  The  older-fashioned  method  of  a  large 
trephine  and  tlien  enlargement  of  the  opening  is  probably  safest  here. 
When  the  growth,  especially  a  cyst,  is  limited  to  one  lateral  lobe, 
access,  though  cramped,  can  be  given  in  this  way.  When  the  growth 
arises  in  the  middle  lohe  and  [leduncles,  the  tlifficnlties  are  probably 
unsunnoun table.  The  growth  can  no  doubt  be  exposed  by  makiug  two 
trephine  openiugs  as  near  the  middle  line  as  possible,  cutting  away  the 
intervening  bone  and  ligaturing  or  clamping  the  occipital  sinuses. 
But  even  when  a  sufficient  opening  has  tluis  been  made,  whether  a 
central  growth  can  be  removed  safely,  considering  its  surroundings, 
must  be  extremely  donbtful  (Mills). 

A  recent  and  anthorifcative  account  of  the  surgical  aspects  of  growths 
of  the  cerehelluni  has  been  given  to  us  by  Dr.  C.  H.  Frazier  (New  York 
Med,  Journ.,  Feb.  ii,  1905). 

An  abstract  of  the  article  by  Dr.  R.  W.  Murray  will  be  found  in  the 
Medical  Chronicle ^  June,  1905, 
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Elevation  of  the  head  and  shoulders  are  advised.  The  haemorrhage 
18  thus  diminished  and  its  harmful  effect  on  the  hlood  pressure  is 
couiiterHCted  by  batidaging  tlie  extremities.  Extension  of  the  head  on 
a  rest  attached  to  the  table  will  give  greater  freedom  to  the  operator. 
An  incision  is  made  from  tlif  tip  of  the  mastoid  and  following,  hut  i  cm. 
above  the  superior  curved  line  to  the  middle  line.  From  this  poiut  it 
is  carried  vertically  downwards.  To  meet  the  bleeding;  always  free,  the 
flap  siiould  be  raised  bit  by  hit,  the  hainioiThage  being  arrested  as  the 
operattU'  goes  on.  The  venous  sinuses  Iravershig  the  occipital  bone, 
especial ly  one  near  the  mastoid  process^  may  cause  alarming  bleeding. 
The  opening  in  the  bone  is  made  with  a  trephine  midway  hetween  the 
external  occipital  protuberance  and  the  mastoid,  ai^l  cnhirged  in  all 
directions,  outwards  to  the  mastoid  process,  upwards  till  the  latejal 
sinus  is  fully  exposed,  inwards  to  a  poiut  i  cm.  from  the  middle  me,  and 
downwards  to  one  within  a  hke  distance  of  the  foramen  magimm.  An 
osteoplastic  flap  is  umiecessary  here  owing  to  the  sufficient  protection 
given  by  the  thickness  of  the  scalp. 

If,  at  this  stage,  the  patient*s  condition  continue  good,  the  operation 
should  be  completed  ;  otherwise  it  is  well  to  defer  this  to  a  second  stage. 
A  large  dural  flap  (p.  376),  liaviug  been  retieeied  downwards,  if  the 
cerebellum  protrude  much,  the  presence  of  a  growth  or  hydrocephalus 
is  probable.  If  a  growth  in  the  lateral  lobe  be  suspected  the  cere- 
bellum should  btj  incised,  the  growth  felt  for  with  a  sterilised  finger, 
and  extirpated  if  it  be  found. 

If  on  the  other  hand  there  is  reason  to  suspect  the  presence  of  a 
growth  at  the  cere bello -pontine  angle^  a  favourite  site,  the  subsequent 
steps  are  far  more  difficult.  Owing  to  the  increased  tension  it  will 
probably  be  impossible  to  displace  the  cerebellum  sufticiently  with  a 
retractor  to  expose  the  growth.  Either  the  ventricles  must  be  punc- 
tured or  part  of  one  cerebellar  hemisphere  removed.  Dr.  Erazier 
considers  puncture  of  the  ventricles  so  often  fatal  as  to  be  unjustifiable. 
On  the  other  hand,  removal  of  a  large  part  of  one  cerebellar  hemi- 
sphere has  given  marked  relief  in  several  cases,  though  no  growth  was 
found.  Thus  blindness,  headache,  vertigo,  have  all  been  greatly 
relieved. 

The  shortest  route  to  the  cerebello -pontine  angle  is  along  a  line 
parallel  to  the  petrous  part  of  the  temporal  bone.  Provided  the  open- 
ing in  the  bone  is  extended  as  far  outwards  as  possible,  one  may  after 
retracting  the  cerebellum  inwards  obtain  a  view  not  only  of  the  seventh 
and  eighth  nerves  as  they  enter  the  internal  auditory  meatus,  but  also 
of  the  sensory  root  of  the  fifth  at  the  ai»ex  of  the  petrous  hone. 

The  need  of  the  greatest  care  in  all  manipulations  of  the  cerebellum, 
especially  near  its  centre,  is  inculcated,  owing  to  the  risk  of  bruising 
the  medulla  and  pons. 

In  the  same  number  of  the  Medical  Chrotncle  will  be  found  papers  by 
Dr.Williamson  and  others  on  Growths  of  the  Cerebellum.  The  follow- 
ing case  is  a  good  instance  of  the  way  in  which  the  site  of  a  growth 
here,  though  producing  well-marked  symptoms,  may  cause  insuperable 
difficulties  in  its  removal. 


* 


A  woman  had  suffered  from  occipital  headache,  vomiting^  failing  sight,  ntid  tendency  to 
fiJl  to  the  left  mle.  On  removal  of  the  brain  at  the  necropsj,  the  left  hull  of  the  cere- 
bellum BppeOired  uormni.     It  was  oulj  after  mukiog  jHsctions  and  careful  ^jjtaminntion  that 


4 
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a  small  growth  waa  found  in  the  left  amygdidA.    It  was  a  mixed  cell  sarcoma  of  the  pia 
mater  of  the  cerebellum  and  the  choroidal  plexus  of  the  fourth  ventricle. 

Clo»tireqfthe  IVound, — All  bleedioff  having  been  stoppe*!,  the  cut  dura 
nmter  is  sutured  witli  tiue  st^^rilisefj  silk  or  catgut.  IT  the  brain  liulges 
much  when  the  dura  nisiter  is  hein^  sutured,  it  should  be  depressed 
with  a  copper  spatula*  while  the  edges  of  the  dura  are.  if  possible, 
quickly  hrou^ht  together  by  a  coutinuous  suture.  If  necessary,  a  flap 
of  pericraniutn  must  be  employed,  as  advised  by  Prof.  Keen,  p.  360. 
i^oom  rjvust  be  left  for  drainage,  and  the  flap  adjusted  with  salmon-gut 
and  horsehair  sutures.  Sir  W  Horsley  removes  the  drainage-tube, 
which  is  to  be  inserted  at  the  most  dependent  part  of  the  incision  (ag 
the  patient  lies  in  bed),  at  the  end  of  twenty-four  liours,  and  makes 
firm  but  gentle  pressure  over  the  centre  of  the  flup,  I'he  tube  serves 
to  remove  the  steady  oozing  of  blood  and  serum  fr*jm  the  cut  surfaces, 
which  takes  place  during  the  first  twenty^four  hours,  and  its  removal 
at  the  end  of  this  time  is  advised,  in  order  to  allow  of  a  certtiin  amount 
of  tension  from  wound  exudation  to  occur  within  the  cavity ;  this 
tension  not  interfering  with  primary  union  if  kept  within  proper 
bounds,  while  it  secures  pressure  oti  the  brain  which  is  tendinj^  to 
extrude,  and  serves,  when  the  wound  is  ixnally  healed,  to  separate  the 
skm-ilap  from  the  brain  beneath  by  a  cushion  of  soft  connective  tissue. 
If,  after  the  removal  of  the  tube,  there  is  much  pain  ami  throbbing  in 
the  woun<lj  and  the  union  threatens  to  break  down,  the  edges  must  be 
sufficiently  separated  with  a  probe»  gently  used,  in  the  track  of  the 
draimige-tube. 

I  have  said  nothing  about  the  replacement  of  bone  in  those  cases 
where  the  osteoplastic  method  has  not  been  employed^  as  the  opera- 
tion will  often  be  done  in  two  stages,  and,  thus,  the  bone  will  not  have 
survived  the  interval.  As  I  have  said  before,  we  want  exact  evidence 
as  to  how  hir  large  gaps,  over  which  healing  has  taken  place  rapidly, 
need  further  protection,  as  by  a  perforated  celluloid  plate. 

And  there  is  no  need  for  me  to  impress  upon  my  readers  the  need  of 
preventing  and  meeting  shock  in  every  possible  detail  before,  during, 
and  after  the  operation.  While  the  patient  is  still  under  the  influence 
of  the  anj^sthetic,  saline  fluid  should  be  injected  into  a  vein  (p.  140), 
and  this  should  be  follow^ed  up  by  injections  into  the  cellular  tissue, 
hirge  enemata,  and  strychnine.  Owing  to  the  state  of  mental  tension 
and  preoccupation  which  a  grave  operation  entails,  it  is  still  too  much 
the  habit  of  operators  to  wait  for  shock  and  then  to  jueet  it  vigorously. 
I  venture  to  think  this  a  mistake.  In  such  cases  shock  sliouhl  be 
expected  as  a  matter  of  course,  not  waited  for. 

Exciskm  of  Cork'x  Centres  for  Epilepgt/. — I  have  referred  to  this 
matter  fully  at  p.  281,  As  this  is  an  operation  wliich  may  be 
repeated  in  the  future,  it  will  be  well  to  nientiuu  one  case  in  which 
Prof.  Keen,  of  Philadelphia  (Amer.  Journ.  Med.  Sci,^  Oct.  and  Nov., 
1888),  excised  the  centre  for  the  left  wrist  and  hand  in  an  epileptic 
whose  fits  always  began  in  the  left  hand.  ilarked  success  followed 
the  operation  ;  but  the  need  of  watching  any  case  for  a  long  period 
before  a  success  is  claimed  has  been  fully  exidained  at  p.  275, 

The  patient,  aged  20,  had  had  a  fall  on  his  head  when  13.  There  were  no  definite  traces 
of  this,,  and  exploration  of  the  part  which  had  possibly  l>een  stniek  detecfeti  nothing 
abnoniiftl.     Each  fit  in  variably  began  in  the  left  arm  and  fingt?rs.     The  tbtimb  und  fingers 
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became  rigid  and  extended,  widely  sejmnited,  the  hand  and  foreana  Id  a  right  line,  and 
the  elbow  flexed,  Usaully  both  legs  were  then  ai tacked,  thu  left  uBunlly  before  the  rights 
aijd  cros.se<l  in  front  of  it ;  next,  the  face,  the  mouth  being  drawn  lo  the  left.  After  Ihisthe 
convulsions  beeaine  general. 

The  liBsure  of  Rolando  having  been  markad  on  the  scalp  ;  in  order  to  indicate  it  on  the 
skull  itself,  two  amall  incisjiumi  were  madu  at  the  ends  of  the  line,  and  with  a  l>one-gouge 
two  small  circles  were  innde  through  those  on  the  fikull.  A  i  j-inch  trephine  was  then 
apphefl  with  the  centre-pin  |  iueh  behind  the  Assure  of  Rolando,  the  lower  margin  of  the 
trephiue  being  about  J  incli  abtive  the  temporal  ridge.  The  crown  was  placetl  in  1-2000 
bichloride  Bolntion,  carefully  kept  at  T.  100^- 105°.  The  bone  and  dum  mater  both  appeared 
normal  ;  no  bulging  was  observed,  and  Uie  polsation  was  regular.  The  dnra  wiia  now 
incised*  Tliu  pia  wtis  vcrj^  mucli  infiltrated  with  serum,  producing  an  cederaatoua  lajer 
much  obscuring  the  brain  tissue,  eaj>eeially  the  sulci  over  all  tbie  area.  Two  convolutions^ 
running  obliquely  down  weirds  and  furwards,  crossed  the  trephine -opening,  while  at  the 
interior  border  a  third  convolution,  with,  apparently,  a  like  directiou,  eatne  into  view.  An 
attempt  waH  made  to  determine  which  was  the  Rolando  fissure^  by  examining  the  depths 
oE  thenulei,  but  as  both  were  alx>ut  i  inch  deep,  this  gave  no  clue.  By  the  cyrtometer 
(disiuftiete^l)  tlie  poHiti<jn  of  the  fissure  of  Eolando  was  re-delermine<l.  This  ran  in  the 
middle  of  the  thiee  convolutions.  To  determine  the  eeat  of  the  hand -centre  a  faradaic 
buttery  was  u&eil,  the  ends  of  the  wires  being  wrapped  in  borated  cotton  dipped  in 
bichloride  solution.  Stimulating  the  two  posterior  convolutions  gave  lio  reisults.  When  the 
anterior  one  of  the  three  was  touched  the  hand  instantly  moved,  the  wrist  and  fingers 
being  cxtendeil.  Above  this  centre  were  the  shoulder  and  elbow^  centric,  and  bclow^  that 
for  the  face.  The  opening  in  the  skull  was  now  enlarged,  and  the  portion  of  the  hand- 
centre  about  r^  inch  long,  as  ascertaincil  by  the  battery,  was  then  incised  above  and  below 
with  a  knife,  the  lower  incision  being  j  inch  alxjve  the  temporal  ridge.  The  lower  end  of 
the  portion  to  be  removed  was  then  lift&l  up,  and  the. loosened  convulution  cut  away  with 
BCisBora.  While  this  was  done,  no  movement  wa^  perceived.  The  battery  wires  were  now 
agaiin  applied.  At  the  remaining  part  of  the  convolution  above,  flexure  and  extension  of 
the  left  elbow,  elevation  and  ab<luction  of  the  shoulder,  were  notice<i.  Touching  the  part 
remaining  below  producetl  an  upward  movement  of  the  whole  left  face.  The  large 
vessels  in  the  brain  were  extremely  gently  tied  with  chromic  girt,  and  oozing  cheeked  by 
hot  water  and  cocaine  (4  |jer  cent.).  The  dura  mater  was  sewn  with  chrumic  gut,  two 
bundles  of  horsehair  being  placed  beneath  it.  The  disc  of  bune  and  some  fifteen  pieces 
removed  were  replaced  on  the  dura.  Soon  nft^r  the  patient  recovered  from  the  ether  he 
had  a  tiit,  but  tlie  han^l  did  not  move.  The  patient  made  a  good  recovery,  and  a  month 
after  the  operation  the  skull  was  aa  firm  on  one  side  as  the  other,  with  very  slight^  if  any, 
irregularity  whci-c  the  pieces  of  bone  were  replaced.  The  tits  were  greatly  diminished, 
ant!  only  of  a  momentary  character^  pmctically  jietit  mat.  There  was  no  convulHive 
movement  whatever ;  the  hands  and  wrist  were  as  before.  Seven  weeks  after  the  opera- 
tion the  patient  wrote  that  motion  was  returning  in  the  left  hand.  Prof.  Keen  thouj^ht 
that  by  "compensation  "  it  was  nearly  certain  that  in  time  control  over  the  left  band 
would  be  regained  through  the  other  hand-centre. 

The  above  remarks  refer  to  aitempta  to  remove  certain  definitely 
localised  siiiall  centres.  The  following  wortls  of  Sir  W.  Mace  wen 
(BnV.  Med,  Jowrn.,  Aug.  11,  1888)  Lave  an  important  bearing  on  thia 
mutter,  ami,  from  hia  wide  experience,  carry  great  weight:  **  Can  the 
motor  area  be  removed  in  large  pieces  with  immunity  from  serious 
consequL^nces  ?  If  this  region  be  of  such  psyebieal  importance  to  move- 
ment, and  destrtR^ive  eortical  lesions  in  it  are  followed  by  set^oiidary 
degeneration  of  the  motor  tracts,  then  excision  of  these  areas  will 
necessarily  induce  permanent  paralysis,  late  rigidity,  and  ultionite 
structural  contracture.  The  removal  of  large  wedges  from  the  brain, 
especially  in  the  motor  centres,  will  produce  serious  effects  upon  the 
brain  as  a  whole,  causing,  dming  cicatrisation^  a  dragging  and  dis- 
placement   of   the    neighbouring   parts,   with    limil    anchoring   of  the 
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eertlymai  to  tba  dttlrtx.^  ...  In  Ibe  prMeace  of  a 
ciestjix«  ar  a  tlov-grenring  nftiplaMn  in  the  inotor  mreM^  ocemnoomSkf 
prodttetag  its,  tern  voaU  ftltesipt  tbe  renoTml  of  racb  s  Urge  wedgm 
of  Uie  iBolar  ngjoo  u  to  indsee  pemMnent  bemtfileguu  ETen  when 
Urn  fits  mre  mach  more  ninaenNHi  md  aggrsTrnted,  it  is  sericHis  to 
0oalanpUle  the  prodoctioo  of  heiiiiiifegim  irhile  attemptuig  ike  em 
of  tfao  fiU*  No  doubt  t]ie8€  epilepsies,  when  long  eoiitiiiiiod»  cspecudly 
in  csrif  life,  sre  apt  to  lead  to  gremi  and  exteiniTe  itntabaitT  of  the 
■lotor  eoitex,  so  as  to  warp  the  whole  rerebnd  foDetion,  and  altimatelj 
inrolfe  life  itself.  Still,  how  much  better  is  the  core  bj  the  removml 
of  a  large  wedge,  inTolring  the  greater  part  of  the  motor  area  ?  How 
toaaj  people  would  sabmit  to  have  their  apper  and  lower  limbs  on  the 
same  tide  of  the  body  amputated  at  their  proKunal  points — for  this 
is  what  the  hemiplegia  amounts  to—in  the  pioeeas  of  cure  of  their  fits  t 
Knmeromi  epileptics  have  been  asked  the  qaestioi]  bj  me,  bat  none 
have  expressed  their  willingness  to  undergo  such  s  cure.  Even  had 
they  done  so,  the  circnmstsnces  would  require  U>  have  been  exceptional 
to  induce  one  to  hazard  the  life  of  the  patient  fur  so  poor  a  result.  ,  ,  . 
Nor  is  the  removal  of  verj  large  tumours  and  large  wedges  of  brain 
free  from  immediate  peril  to  life.  In  several  instances  operated 
on  elsewhere  death  has  ensued — one  while  the  tumour  was  being 
removed,  and  one  immediately  after  the  completion  of  the  operation," 

Gftusea  of  difficulty  in  cerebral  operations  and  of  their  not  doing 
well.     Most  of  these  have  been  fuUy  alluded  to. 

I*  The  antesthetie  not  being  well  taken  (pp.  242,  367).  The  possi- 
bility of  employing  local  anffisthesia  in  the  second  stage  of  the  operation 
baa  been  pointed  out  at  p.  357. 

2.  Hiemorrbage  (pp.  376,  378).  This  has  been  alluded  to  before, 
and  on  p.  370  a  ease  of  profuse  hiemorrhage  from  the  scalp  has  been 
given.  Dr.  Ransoboff  {Tram,  Amer,  Swny.  --i^^oc.,  1903)  records  a 
case  io  which  the  hiemorrhage  met  with  dming  the  removal  of  the  bone 
proved  actually  fatal. 

**  An  mttcplaMiic  resection  had  been  commeaoed,  aod  abont  one  inch  ol  the  bone  eat 
ibroogfa  when  jirofu^  bk^ding  occurred,  which  was  not  arrested  bj  plngging  with 
Ilofilejr*i  wax.  The  bone  was  mpidlj  remored  with  a  trephine  and  bone-ftueepa  in  order 
to  get  at  the  aooioe  of  the  hjemorrhage,  but  death  took  place  just  an  the  dun  wm  icachoL 
A  gUoHiarooma,  th«  aize  of  a  imail  peach,  not  adherent  to  the  dttia,  wia  fo«md  jnst 

*  **  AnchojHmf  of  the  Brain,  and  tome  nf  Hm  OmMequemeM. — When  injur/  has  been 
inflicic<]  on  the  surface  of  the  cerebrum,  followed  b3r  plaatie  effmlon  and  cicatricial 
formation,  the  9U|*erficial  substance  is  apt  to  become  Boblered  to  the  membranes  when 
these  remain  intact,  which  in  turn  maj  be  soldered  to  the  skull,  or,  in  the  event  of  their 
detachment,  the  brain  may  become  directlj  adherent  to  the  bone.  Thus,  the  surface  of 
the  brain  becomes  anchored  or  soldered  to  its  rigid  walls.  It  has  no  longer  the  free  plaj 
wMhin  its  water-bed  to  expand  and  contract  according  to  the  varying  states  of  the 
circulation.  Each  variation  produces  a  dragging  of  the  brain  at  the  s(K>t,  and  through 
tt  the  whole  hemisphere  at  least  is  a^ected*  Any  sudden  physical  effort  ptdla  on  the 
brain,  prcxlucing  a  slight  shocks  a  momentary  disturbance  just  us  if  the  cerebrum  had 
received  a  l>low.  Vertigo  results.  People  affected  in  this  way  cannot  rise  up  quickly,  or 
t>oiform  any  suililcn  movement  of  the  bixly  or  head,  without  experiencing  a  senfiation  of 
giddjtiufls,  which  sometimes  causes  them  to  drop.  Following  in>on  this,  the  grey  matter 
of  the  cortex,  immediately  surrounding  the  cicatrix,  by  the  incessaot  movement  is  apt  to 
become  unstable  and  produce  fits.     Some  cases  of  traumatic  epilepsy  are  thusi  caused." 
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iintler  the  trephine-opening.  The  diploic  veins  in  the  neighbourhood  of  the  opening 
were  muc?h  enlarged.  There  hud  been  no  unusual  bleetling  from  the  scalp.  RajRing 
the  patient  IdIo  the  upright  position  was  of  no  avails  and  there  was  no  time  for  h'gature 
of  the  carotid." 

In  two  cases  the  limmorrhage  has  occuiTed  some  little  time  after 
the  apeiatiou,  and  has  been  due  to  the  vomiting  after  the  ansBsthetic. 

3^  4,  and  5.  DiJiiculties  in  sufficiently  exposing  the  area  occupied 
hy  the  growth,  in  detecting,  and  in  isolating  the  growths* 

6*  Shock.  Many  of  the  causes  of  this  are  sufficiently  obvious,  I 
may  allude  to  one  which  has  not  received  mention,  i.e.^  the  interference 
with  subjacent  parts  of  tlie  brain,  or  the  opening  of  a  lateral  ventricle 
in  the  removal  of  a  deeply  lying  growtb. 

7.  (Edema  of  the  lungs.  This  is  especially  likely  after  prolonged 
operations,  where  it  has  been  needful  to  give  etber,  and  in  cases 
where,  for  some  time  before  the  operation,  the  patient  has  been 
practically  bedridden,  and  the  functions  at  a  very  low  ebb, 

8*  Hernia  cerebri,  'Jliis  may  occur  in  two  ways :  (a)  Immediately, 
during  the  operation,  in  a  case  where  there  is  much  evidence  of  intra- 
cranial pressure,  and  where  it  has  not  been  possible  to  remove  the 
cause.  Thus,  in  a  case  of  Dr.  Pilcher's  {loc.  supra  fit,),  the  projecting 
cerebral  mass  was  so  great  in  volume  and  so  tense  that  there  was  no 
possibility  of  returning  it  within  the  cranial  cavity  or  of  covering  it 
by  the  usual  flaps.  Accordingly  it  was  sliced  down  to  the  level  of  the 
bone,  (h)  Later  on,  it  nniy  point  to  unrelieved  tensFon,  as  in  a  case  of 
mine  of  cerebral  abscess  to  which  I  have  alluded  (p,  310),  and  in 
which  a  good  recovery  took  place  after  evacuation  of  the  re -collection 
of  pus.  In  such  a  case  constant  pressure  with  the  aid  of  a  piece  of 
sheet-lead,  notched  or  perforated  for  the  drainage-tube,  will  be  found 
most  useful.  In  other  and  more  numerous  cases  a  later  hernia 
cerebri  indicates  infective  changes.  Sir  W.  Macewen  thus  points  out 
another  cause  : 


"  It  m  true  that  round  many  neoplasms  tliere  in  a  tone  of  encephalitis,  atid,  should  this 
Im  extensive  ami  of  tite  nature  of  i'e<l  softening,  fulse  beruia  cerebri  is  prone  to  form.  It 
UBS  supposed  that  false  hernia  cerebri  was  entirely  due  to  decampoaition^  many  recent 
writers  averring  that  it  cannot  ciccur  unless  when  operations  are  coudueted  non-ant i- 
aeptically,  baeing  their  belief  on  expenmcntul  iriveatigation«  conducted  on  brains  in  a 
physiological  ^tale.  Hat!  they  concluded  that  the  f urination  of  false  hernia  eerebri, 
after  operations,  was  prinei|)aUy  caused  by  decomposition,  and  always  so  when  it  occurred 
mftcr  operations  on  a  physiological  cerebrum*  they  w<iuUi  have  been  right.  The  con- 
sistence of  false  hernia  cerebri  is  identicat  w^it  h  red  softening  of  the  biuin  occurring  in 
idiopathic  affections  in  which  there  had  been  no  opemtion.  In  one  instance,  in  which 
trephining  was  performed  for  the  relief  of  pressure  causing  total  hemiplegia, and  wheie  the 
eynifttonis  indicated  t?ither  acule  encehfmlitis  or  abscess,  or  both»  the  moment  the  darn 
nmt4ir  wsL»  opened  a  large  maiis  of  encephalitis  protruded  through  the  membranes,  forming 
A  false  hernia  cerebri  on  the  surface  of  the  scalp.  Thi«  once phiditisi  was  not  oc!cn,sionixJ  by 
septic  matter  introduced  through  a  wound,  tis  it  occurretl  the  moment  the  wound  was 
made.  Around  neoplasms  re<J  softening  sometimes  cxiatSjftud  interference  might  possibly 
occasion  an  extension  of  the  affection,  though  were  the  operation  conductetl  with  strict 
antiseptic  pix2cautions  the  possibility  of  it-s  formation  would  be  reduced  to  a  minimum. 
With  this  exception,  there  haJB  been  no  false  bemia  cerebri  aft^r  any  of  my  opemtious.'* 

9.  Impossibility  of  complete  removal. 

10,  I  have  sp»3ken  before  (p.  242)  of  the  liability  of  patients,  with 
increased   intracranial   pressure  caused   by  growths,  to   sudden   and 
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unexpected   death*     Dr.   Ferrier    (Brit.  Med.  Journ,,  Oct,   t,    1898^ 

1>,  965)  gives  two  mataiicos  in  which  such  smldeu  4kuvtl»  occiiiTed.  In 
one  a  growth,  the  size  of  an  hens  egg,  w^as  found  at  tfie  necropsy, 
under  the  cortex  in  the  area  of  Rolando  ;  while  in  the  other  the 
syniptoDis  pointed  to  a  gi'owth  in  the  upper  part  of  the  game  area. 
Dr.  Ferrier  points  out  that  had  these  deaths  ocrinred  on  the  operating- 
table  they  would  undoubtedly  have  been  attributed  to  the  operation. 

11.  Seplicfcniia  and  allied  conditions. 

12,  Reappearance  of  the  growth. 


TREPHINING   FOB    MICROCEPHAI*trS,    IDIOCY.    ETC. 
LIHEAB    CRANIECTOMY. 

Lannelongue*s  suggestion  of  invoking  the  aid  of  surgery  in  the 
treatment  of  imbecility  (BulL  de  VAead.  des  Sciences,  i8go,  and  Union 
Medicate^  t,  i.  1890,  p.  42),  «tc.,  aroused  muck  interest,  and  in  the 
iuiniediately  succeeding  years  a  large  number  of  cases  were  siibuntted 
to  craniectomy,  with  a  view  of  eitlicr  removing  some  morbid  condition 
or  relieving  pressure  on  the  brain,  or  in  some  way  stimulnting  ita 
development.  Like  several  other  advances  of  modem  surgery,  it  has 
not  been  based  on  the  sonnd  foundation  of  pathob^gy  or  common 
sense.  I  refer  to  the  patludogical  conditions  and  their  hopelessness, 
and  also  to  the  poor  vitality  of  these  patients  and  their  unfitness  to  be 
subjected  to  severe  sin**:^ical  operations.  The  results,  as  might  have 
been  expected^  have  been  very  unsatisfactory. 

Before  we  can  <leciile  how  far  siieli  operations  Are  likely  to  Ix*  established  procedures, 
WG  tiiynt  coiirtiiler  vvbut  patholosrical  coxidltlons  are  likely  to  be  met  with,  and  how 
fkr  they  are  remediable.  Tlit^He  ti|>pe£ir  to  be  (Starr).— (i.)  Microoeplialiu,  whether 
due  to  promature  cioenre  of  the  crnnial  sutures  (Virchow),  or  Beeoudarj  to  mal-iievclop- 
ment  of  the  brain  (Broca),  In  the  following  caoditions  the  brain  ie  at  fault,  with  or 
without  marked  micixsccphrilnK,  ami  !*clerosi«  and  atrophy  are  met  with  in  a  varying 
degree  in  nearlj  all.  (iiO  PorencepKalus.  By  thiB  is  meant  a  localised  atrophy*  leaving 
a  cavity  in  either  cerebral  hemisphere,  wliich  may  he  deep  enongh  to  ojM."ti  into  a  latpral 
ventricle.  (lilO  Hal -development  and  atrophy  of  the  mtntite  struotxire  of  the  cortex 
of  the  horai8phere«,  without  any  jlhoss  defects,  (iv.)  Mening-o-encephantist  lejiding  to 
thickening  of  the  meninge^^  and  atrophy  of  the  cortex.  (?.)  Cysts  perhai>s  containing 
blood  (p.  390).  (vi.)  HcBmorrhaffe  on  or  in  the  brain,  (vii.)  Hydrocephalua.  This  last 
will  be  considered  separately  (p-  392),  It  is  obvious,  fir^^t,  that  many  of  the  above  arc 
only  to  be  recognised  by  exploration,  and  that  tnoat  of  them,  if  found,  are  hopeleas  of 
improvement.  Thus  it  is  clear  that  where  selerosiH  and  atrophy  are  present  to  a  marked 
degreCj  in  caaea  of  porencepbalus,  where  one  entire  hemisphere  is  converted  Into  a  cystic 
cjivity  surrounded  by  shrunken  braiu-lissnc  and  thickenetl  arachnoid,  interference  will  be 
futile.  In  the  huter  it  may  be  fatal  by  the  shock  that  will  follow  on  the  wiihdmwal  of  a 
relatively  large  amount  oE  cerebro-spinal  (loid.  We  have  aeen  (pp.  278,  360)  that  in  cases 
where  a  cyst  is  found  a  good  deal  may  be  done  by  surgery^  and  the  same  may  p«rbapa  be 
the  case  where  a  surface  hflDmorrhage  is  not  too  firmly  organised.  Microeephalus,  the 
condition  for  which  linear  craniectomy  was  introduced,  deserves  a  separate  notice. 

Di\  J.  Griffitbs,  of  Cambridge  (Proc,  Med.^CMr.  Soc,  March  8,  i8g8), 
shewed  that  the  skaUs  of  miciocepltalic  itUots  jnay  he  chissified  under 
the  following  groups: — (a)  The  skull  is  of  nonnal  shape  and  outline, 
hut  small,  ill-developed,  and  ill-filled.    There  is  nu  premature  synostosis 
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of  the  siiturea,  (0)  The  skull  is  not  only  small »  but  deformed  from 
unequal  growth.  Whether  this  deformity  is  due  to  primary  disease  01 
the  hones  or  premature  synostosis  of  several  of  the  sutures,  or  whether 
it  is  due  to  disease  as  well  as  defective  growth  of  the  brain,  is  still  an 
open  question.  As  in  one  form  of  uiierocephaly  the  brain  itself  is 
generally  defective  in  the  power  of  growth,  its  development  having  been 
arrested  at  an  early  period  of  embryonic  life,  and  as  in  the  other  there 
is,  in  addition  to  arrested  development,  disease  of  the  brain  Kubslance, 
and  as  the  existence  of  cases  of  microcephaly  in  which  premature 
synostosis  has  been  able  to  impede  or  dwarf  the  growth  of  a  normal 
brain  is,  as  yet,  quite  hypothetical,  crauiectomy  can  be  productive  of 
no  permanent  good,  the  original  fault  being  in  tlie  cerebrum  and  not 
in  the  skull. 

In  recommending  operative  steps  the  wise  surgeon  will  be  careful  not 
to  be  too  sanguine,  remembering  the  nature  of  many  of  the  conditions 
which  he  may  meet  with,  and  the  impossibility  of  improving  some  of 
them*  There  is  great  weiglit  in  tlie  words  of  the  Inte  Prof.  Agnew, 
thftt>  "  Nothing  perhaps  exhibits  the  enthusiasm  of  modern  surgery 
more  than  these  attempts  to  coax  an  unde^'eloped  idiotic  brain  to 
execute  tlie  orderly  functions  of  intelligence/' 

Furthernu>re  it  must  be  rentembered  that  here^  as  in  trephining  for 
epilejisy  (pp>  273,  274),  cases  Lave  been  reported  much  too  soon  to  be 
looked  upon  as  successes.  One  of  the  most  instructive  proofs  of  this 
is  given  by  M.  E.  Blanc  (Loire  MM,^  Dec.  15,  i8g8;  EpiLBnt.  MaL 
Jotint.f  Jan.  14,  1899),  He  gives  later  details  regarding  seven  cases 
in  wliich  craniectomy  was  performed  for  microcephalic  idiocy.  The 
first  two  cases  were  operated  on  in  1891,  the  third  in  1893,  and  the 
other  four  since.  In  all  there  was  the  most  evident  and  immediate 
improvement,  then  the  condition  became  stationary,  and  finally  there 
was  a  return  to  the  primitive  condition.  Tlie  flashes  of  intelligence 
which  had  been  noticed  were  extinguished,  the  face  became  expression- 
less J  signs  of  excitemetit  reappeared,  sucli  as  weepujg,  laughing, 
inarticulate  cries,  and  convulsions ;  walking  also  became  diflicult  and 
hesitating,  as  it  Iiad  been  before  the  operation.  All  the  ground  so 
slowly  and  painfully  gained  was  lost.  JL  Blanc  is  of  opiititin  that  the 
difference  in  the  results  is  doe  to  the  nature  of  the  microcephalic 
idiocy.  When  one  has  to  do  with  primitive  microcephaly  (the  moat 
frequent  form)  one  cannot  expect  a  permanent  good  result  from  surgical 
intervention,  fur  the  arrest  in  brain  development  takes  place  at  the 
fourth  month  of  iutra-uteriue  life.  When,  however,  one  has  to  do  with 
post-embryonic  or  later  microcephal}'  (which  is  the  exception),  it  is 
permissible  to  give  a  more  hopeful  diagnosis.  M.  Blanc  is  not  favour- 
ably impressed  with  Doyen's  temporary  hemi-craniectomy,  or  Laboulay's 
mobilisation  of  the  cranial  vault.  If  the  microcephaly  is  of  the  later 
variety,  the  ordinary  procedures  are  sut^cient;  if  it  is  primitive,  no 
intervention,  however  extensive,  will  be  successful — it  is  not  the 
cranium  but  the  brain  which  is  at  fault.  The  second  point  is,  that  we 
are  here  dealing  with  very  vital  parts  in  patients  of  poor  vitahty,  and  that, 
unless  the  surgeon  is  careful  not  to  attempt  too  much,  death  from 
shock  \vill  be  a  very  present  danger. 

Tlnixlly,  many  fatal  cases  have  not  been  published,  and  we  do  not  know 
what  the  mortality  of  this  operation  really  is.    Dr.  Jacoby  published 
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{New  York  Medical  lUcord,  Maj^  1894),  a  collection  of  ^^  cases,  of 
wliicli  14  hud  died  ntid  ig  recovered,  giving  the  very  high  death-rate  of 
42  per  rent.  l)r,  D^iiia  (PtdiatrirA,  March,  1896)  collected  81  ca^eSi 
many  of  which  had  heeu  recorded  in  Dr.  Jacoby's  article.  Of  these  81, 
24  died,  35  were  improved,  and  24  showed  no  iinproveiiient.  The 
death-rate  of  tliis  collection  of  eases  was  29  per  cent* 

Before  leaving  the  qnestion  of  the  advisability  of  operative  inter- 
ference in  microcephaly,  I  will  quote  the  conclusions  of  Pmf,  Keen,  of 
Philadelphia — conclusions  which  are  most  valiialde  on  acconnt  of  his 
long  experience  in  operative  sorgery,  and  especially  from  his  well- 
known  skill  in  operations  on  tlie  liead  and  brain.  l*rof.  Keen  has  per- 
formed craniectomy  m  18  cases  of  microcepbal}^,  the  youngest  patient 
being  eighteen  niuotlis,  and  the  oldest  seven  and  a  b^df  years  old.  In 
5  oases  the  operation  was  fatal ;  in  6  cases  slight  improvement  followed  ; 
in  7  none  at  all.  Prof,  Keen*s  conclusions  are  as  follows  : — No  good 
can  he  expected  froni  tlie  operation  in  cases  with  average-sized  heads, 
nor  in  those  with  extrente  micn>eepha!y,  nor  where  the  patient  is  over 
seven  years  old.  In  one  case  a  restless,  mischievous  idiot  was  trans- 
formed by  the  operation  into  "  a  quiet,  sleepfnl  child  " ;  but  the 
improvement,  when  there  is  any,  is  usually  slight.  Much  depends  on 
special  education  after  the  operation.  In  some  cases  of  moderate 
microcephaly  the  operation  is  justifiable,  and  in  a  small  lunaher  of 
cases  a  slight  improvement  will  follow  ;  hut  in  the  nnijority  there  will 
be  no  result,  good  or  bad  ;  while  in  a  defniite  proportion  (15  per  cent,) 
**  the  operation  will  happily  be  followed  by  death  '*  (JotinKil  0/  Nen'ous 
and  Mental  Digeases,  Feb,,  1898). 

J-  Chalmers  Da  Costa  adds  the  weight  of  his  opinion  to  tlie  above 
(Journal  of  Nervous  and  Mental  Diseanes^  June,  1904).  **  Micro- 
cepbalus  is  not  the  result  of  i>reniature  sutnral  ossifieati*i>n*  A  niicro- 
ceplialic  brain  is  not  a  nnu'e  or  less  normal  brain  of  very  small  size, 
the  idiocy  resulting  from  the  smallness  of  the  parts  present,  but  is 
always  an  ahnonnal  and  undeveloped,  and,  in  a  great  many  cases,  a 
diseased  brain.  If  a  strip  of  bone  is  renmved  from  the  skull  new, 
normal  brain  cells  will  not  he  prodneefL  Parts  that  are  entirely  absent 
cannot  he  ereateil,  and  powers  tlmt  do  not  exist  cainiot  be  called  into 
being.  The  reported  improvement,  if  continuous,  is  not  due  to  the 
operation,  hut  to  proper  instruction  and  care.  The  proper  treatment 
for  njierocephalns  is  educational,  hygienic  and  disciplinatory.'*  Tliis 
writer  puts  the  mortality  as  **  nearer  15  per  cent,  than  2  per  cent, 
as  alleged.'* 

Operation. — We  will  take  fir^t  a  case  in  which  there  is  marked 
microcepbalus,  in  wliicb,  perhaps,  premature  ossifieatton  is  the  cause  of 
the  trouble.  LanneloTigue  (L^Vfihm  Medicale,  Juillet  8,  1890)  ope- 
rated in  his  hrst  case  as  follows:  Having  made  an  incision  through  the 
scalp  and  pericranium  just  to  the  left  of  the  sagittal  suture,  a  small 
circle  of  iMUie  was  removed  with  a  trephine,  a  linger 's  breadth  ivom  the 
suture  ;  from  this  as  a  starting-point,  a  narrow  strip  of  bone  was  cut  out 
parallel  with  and  to  the  left  of  the  sagittal  suture,  extending  from  the 
coronal  to  the  laml>dt)id  suture.  The  periosleum  was  not  replaced. 
Sir  V.  Horsley  removes  the  periosteum  over  the  bone  to  be  excised. 
This  last  step  he  effects  hy  making  parallel  saw-cnts  backwards  and 
forwards  from   the   trephine-opening,    and  then    removing   the   bone 
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between  the  saw-cuts  with  sharp-pointed  hone -forceps,*  the  dura  mater 
beiiipf  first  detached  with  an  elevator.  In  some  cases,  in  addition  to 
the  removal  of  bone  parallel  to  the  sagittal  suture^  a  second  narrow 
strip  has  been  removed  over  the  corresponding  fissure  of  Rolando. 

Dr.  Roawell  Park  {Med,  Nettm^  Dec.  2,  1892)  ailopted  this  step  in  two  cases,  in  one  with 
great  iniprovemenr.  In  the  other  with  pmcticAlly  no  good  result.  Sir  V,  Horslcy  did  the 
snuie  in  his  second  cfiae,  hut  coaflidera  it  unwise  find  doing  toi>  much  at  one  time.  11  is 
ca^c  died  with  lijptTpyrexia  attributed  to  distiirhanee  of  **  the  cortical  Iherniotax^ic 
centres."  Sir  Victor,  who  waa  the  first  t^>  bring  the  suliject  of  cmnicctomy  in  theae  caaea 
hefojie  the  notice  of  English  surgeons  {Brit.  Med.  Journ.^  1891,  vol.  ii.  p,  579),  o|>erat«d 
on  another  cafM^  which  at  firat  ahowed  j*onie  improvement.  Later  on,  this  child  had  Ix^cn 
operfttetl  on  four  times.  Dr.  Telford  Sndth  {Jvurn.  Meat.  Srumf,  voL  xhi.  p.  64) 
conaitJeretl  that  there  was  no  improvement  in  the  mental  condition  which  cotdtl  he 
attributed  to  tlie  operation* 

My  personal  experience  is  limited  to  one  case* 

The  skull  here,  in  a  child  of  34,  was  normal  in  shape  and  outline  but  diatinctly  Rmall  and 
ill-developed,  when  comparative  measurenienta  were  made  with  the  skull  of  a  normal  child 
at  the  same  age.  The  parents  were  eager  fur  operation,  whit-li  had  been  strongly  aiivj8&l 
by  their  metUcal  man.  1  operated  on  the  right  »itie  first.  A  fiap  having  been  raised,  a  email 
crown  of  bone  was  renios^etl  with  a  trephine  just  above  the  horizontal  |iart  of  the  lateral 
sinu^.  From  thi^  point  an  ineiaion  was  carried  forwarda^  [tarallel  with  the  sagittal  suturCi 
to  the  roots  of  the  hair  in  front.  A  narrow  strip  of  periosteum  linvinf?'  been  removed^  a  like 
■trip of  bone  waa  quickly  cut  out  with  the  forceps  of  De  Vilhiss  (Fig.  [34).  A  week  later  the 
house-surgeon^  Mr.  iL  B.  Thomas,  [jerfomietl  a  Bimilar  operation  in  the  left  side.  On  neither 
tide  vna  there  any  premature  synostoais  of  the  Inmbdoid  and  coronal  sutures.  An  uninter- 
rupted recovery  followed.  The  parents  who,  two  years  later,  were  delighted  at  the  result^ 
brought  up  the  child  from  Wales.  1  was  unable  to  satisfy  myself  that  the  improvement 
waa  really  due  to  the  operation,  and  the  time  that  had  elat>sed  was  too  short. 

In  other  cases  there  is  distinct  asyninietry  or  evident  mal-develop- 
jneiit  of  part  of  the  skull,  especially  the  frontal  region,  as  in  a  case  of 
Dn  Starr's  {loc.  supra  crL,  p.  14S),  where  a  marked  diflerence  could  he 
seen  between  the  size  of  the  frontal  bone  and  that  of  the  posterior  part 
of  the  skulK     Dr.  McBurney  operated  as  follows  : 

The  object  in  view  being  lo  allow  of  growth  of  the  frontal  lobes,  it  was  thought  best  to 
lift  the  bone  away  from  the  brain  on  both  sides.  The  left  aide  was  first  operated  on 
and,  two  weeks  later,  the  right.  A  long  semilunar  incision  was  miule  in  the  scalp,  from 
the  forehead  near  the  temple  backwai-ds  to  the  mid-parietjil  regiouH,  its  convexity  being 
upwards.  A  small  trephine-opening  was  made  at  the  Kummit  of  this  incision^  and,  with. 
this  QA  a  centre,  a  groove  was  ehi*elled  in  the  bone,  first  di>wn wards  ami  forwanls,  then 
.  downwanls  and  backwards.  Thus,  an  omega-shapcti  groiive  in  the  skull  was  cut.  The 
fhone  was  then  gently  prised  up,  the  short  limb  of  the  omej^a  between  il»  end^  being 
broken.  Tlius  a  bony  (lap  with  aealp  attache^l  was  raised  al^out  an  inch  away  from  the 
dviTA.  The  dura  was  not  opened.  The  wound  was  dressed  so  as  not  to  make  pressure  on 
this  fiap.  The  operation  was  followed  by  same  improvement,  but  later  information  is 
much  needed  on  this  points 

Dr.  Griffiths  {loc.  supra  ciL)  and  others  have  established  artificial 
lambdoid  sutures,  operating  at  intervals,  first  on  one  side  of  the  skull 
and  then  on  the  other. 

If  anj  operation  be  performed,  it  should  be  strictly  limited  to  linear 
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craiiiectomias,  completed  as  speedily  as  may  be,  aiid  perfonned  in  two 
stages.  Every  precaution  sluiuld  be  Uken  against  shocks  and  if  the 
biemorrhnge  lias  been  severe  it  may  be  useful  to  resort  to  infusion 
of  saline  Huid  (p.   140), 

Dangers  of  the  Operation.— Tliese  are  chiefly— {i)  Shock.  (2) 
Hffiinonhage.  Hffiiiiorrhage  from  the  scalp  may  be  met  by  drainage- 
tubing  passed  around  the  head  (p.  237),  but  other  bleeding  may  be 
met  with. 

Dr.  Shaw  aiid  Dr.  IknJy,  of  Aylesbury,  imbliKhixi  with  full  dctiitl  {Laneetr  ToL  U. 
^^95,  p.  1423)  ft  case  of  lincAr  craniecioaij  wliich  is  instructiTC  on  this  point.  At  the 
tirtie  of  the  operation  on  the  right  gide,  when  the  striate  of  bono  hikl  been  reoioTeil^  the 
dor*  miter  did  not  give  much  evidence  of  tension.  When,  howerer,  a  month  later  the 
left  Bule  was  Di>emted  ui>ou,  there  wtis  no  doubt  nbout  fluid  existing  beneath  the  durm. 
A  puncture  was  fullowcd  hy  i\  jel  of  blood.  Explitniiiun  showed  that  the  greater  pmt  of 
the  left  hemisphere  was  occupied  by  a  huge  blood-cyst.  Marked  eollaijse  foUawed,  and 
the  child  dietl  five  hours  after  the  o^Hinition, 

(3)  Injury  to  the  dura  mater,  especially  adherent,  in  children.  (4) 
Infective  clmnges  in  the  wound ;  these  patients,  restlesB  and  ill- 
re^nilattnl  in  their  behaviour,  may  make  the  mainteiiiince  of  asepis  very 
difficult,  especially  in  older  and  thus  less  easily  managed  cases,  by 
tearing  oif  their  bandages,  {5}  Hyperpyrexia  of  obscure  origin  (p,  3S1), 


TBEPHIITINQ  IN  QENEBAL    PABALYSIS   OF   THE   INSAKB, 
AND    IN    OTHEB  FORMS  OF  INSANITY, 

As  this  operation  has  been  recoonnended  on  the  authority  of  Dr, 
Claye  Slmw  {Btit.  Med,  Journ.j  vol.  ii.  1889,  p.  1090;  voL  ii.  1891, 
p.  581)  and  l)n  J*  Baity  Tuke  {ibid,,  voL  i.  1890,  p,  8)  it  tiesenres 
mention  here  ;  but  time  alone  will  show  whether  I  am  riglit  in  saying 
that  it  does  not  appear  one  to  deserve  encouragement,  even  as  a 
palliative  step*  It  must  not  be  forgotten  that  here  is  no  morbid  con- 
dition which  can  be  cinx-d  ;  that  the  excess  of  fluid^the  removal  of 
which,  and  so  the  relief  of  tension,  is  the  object  of  trephining — is 
variable  ;  and  while  it  is  clear  that  tlie  benefit  given  by  the  operation 
lias  bean  only  tenii>orary,  it  must  be  remeuibered,  as  pointed  out  by 
Dr,  J.  Adam  {BrtL  Medljourn.^  vol.  ii.  1889,  p,  1187J  and  Df.  H.  Percy 
Smith  (ibid,^  vol.  i.  1890,  p.  11),  that  temporary  periods  of  spontaneous 
marked  improvement  are  not  uncommon*  The  operation  promises  to  give 
most  relief  where  marked  headache  or  eonvtdsive  seizures  are  present 
and  are  not  relieved  by  other  treatment*  Where  the  disease  is  advanced, 
and  where  the  histoiy  of  alcoholism  is  marked,  the  step  should  not  be 
entertained. 

It  is  interesting  for  surgeons  to  note  that  at  the  debate  on  Intra- 
cranial Surgery  at  Edinburgh  in  1894  {Trans.  Edhi*  Aled.'Chir,  Soc, 
vol.  xiii,  p,  I53)>  such  authorities  as  Dr.  Batty  Tuke  and  Dr.  Clouston 
were  at  distinct  vai'iance  both  as  to  the  pathology  and  the  operative 
treatment  of  this  disease* 

Dr.  Tuke  held  that  excess  of  fluid  was  certainly  present.  ''  In  the  cases  in  which  he  had 
recomnictided  draitmge  by  opomtive  meaisures.  obvioua  indications  of  pressure  hud  been 
present,  for  when  the  disc  of  bone  was  removed  the  duj-a  bulged  much  further  into  ttie 
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kole  than  wjw  observeii  id  traumatic  cages  where  trephiniDg  was  performed  for  the  relief  of 
kicil  pressare.  In  all  the  seven  cases  he  had  seen  o|>enited  on,  a  layer  of  Quid  was  distinctly 
noticeable  existing  between  the  arachoo-pia  and  the  true  pia,  varying  in  different  ca^efl,  but 
always  detectable  by  the  tioger."  In  all  the  seven  ca8+?s  irnmediat^  relief  was  obtained,  and 
was  maintained  as  long  as  the  drainage,  which  ahoidd  be  slow  and  gradual^  was  continued. 
Dr.  Clousion,  on  the  other  hand,  said  that  ''  from  his  views  of  the  essential  nature  of 
the  di^easo,  and  looking  to  its  pathologj  and  the  course  of  all  recorded  cases,  he  was  mo«t 
gct'pticjil  as  to  any  p&ssiWe  cure  from  any  kind  of  operation  whatever.  He  did  not  agree 
that  the  two  ca^js  reportc<l  by  Dr.  Ckyu  Shaw  and  Dr.  Batty  Take  were  in  reality  cure^, 
even  if  they  were  cases  of  general  ijaralysis  at  all  In  the  diagnoiiis  of  early  general 
paralysis  they  were  all  apt  to  make  mistakes.  With  regard  to  the  improvement*  reconied 
after  operations,  be  did  not  think  they  were  any  more  decidoii  than  they  saw  in  ordinary 
cases  of  paralysis  that  were  left  to  themselves.  They  saw  such  short  improvement8  in  a 
great  many  cases.  He  was  absolutely  sceptical  as  to  the  existence  of  general  pressure  at 
all  in  general  paralysis.  As  regards  the  contested  qoeation  as  to  whether  the  llnid  under 
the  araehnoid  meant  pressure  or  not,  he  held  that  it  meant  want  of  pressure,  and  was 
merely  compensatory  after  the  brain  had  undergone  atrophy." 

Until  authorities  of  special  experience  in  this  disease  can  agree  on  its 
patho!og3%  and  eapecnLlly  on  points  of  siieh  practical  importance  as  the 
presence  of  fluid,  the  purt  which  tliis  phiys  in  the  disease,  whether  itia 
primarv  or  secondary,  &c,,  the  thoughtful  surgeon  will  liohl  his  hand. 

Operation. — ^In  the  few  cases  recorded  the  trephine  has  heen  applied 
in  the  parietal  region.  Defined  headache  may  help  to  localise  its  a}>ph- 
crttion.  The  dtna  inater  shonid  he  opened  and  removed  sufficiently  to 
allow  of  free  escape  of  fluid,  and  the  pia  niater»  if  onletnatous,  may  be 
punctured.  Drainage  should  be  provided  by  horsehair  or  a  tube,  if 
needed*  Dr.  Claje  Shaw  has  advised  {Bnt.  MetL  Journ^t  ^^^'  ii*  1891, 
p.  583)  tapping  and  draining  the  lateral  ventricles.  This  step  is 
described  below.  It  would  certainly  be  difficult  to  keep  up  drainage 
for  any  useful  period  in  many  of  these  patients,  and  tlie  histories  of 
general  paralysis  of  the  insane  do  not  suggest  the  existence  of  much 
intracranial  pressure  such  as  surgeons  are  familiar  with  in  hydrocephaUis, 
In  conclusion,  while  I  shoidd  add  that  I  have  no  personal  experience 
of  the  operation,  it  does  not  seem  to  me  to  he  one  based  on  sound 
pathological  evidence,  or  justified  by  success. 

As  the  qtiestion  of  trephining  occasionally  arises  in  traumatic  in- 
sanili/,  I  shall  <piote  from  Da  Costa* s  incisive  remarks  as  to  the 
principles  wliieh  should  guide  us  {Journal  tij  Nervous  ami  Mtnial 
Diamat's,  June,  1904).  Having  condemned  operation  in  cases  of  non- 
traumatic insanities,  hypochondriacal  delusions  and  hallucinations, 
Da  Costa  divides  cases  of  traunnitic  insanity  into  two  classes.  To  the 
fii*st  belong  those  cases  in  which  the  injury  has  caused  no  gross  Icsii^n 
and  in  which,  on  account  of  trivial  shock,  mental  or  physical,  the 
patient  has  developed  a  distinct  neurosis,  on  the  basis  of  which  a 
psychosis  has  supervened.  In  this  group  operation  is  not  to  be 
thought  of.  In  the  second  group  are  foimd  cases  in  which  the  injury 
is  the  direct  and  sufficient  exciting  cause  of  the  condition.  Here  the 
insanity  may  develop  at  once  or  some  time  after  the  injury.  Whether 
the  insanity  follows  soon  or  later,  the  chief  indications  are  depression 
of  bone,  local  tenderness,  fixed  headache,  or  some  localising  symptom. 
When  there  are  positive  signs  of  increased  pressure,  trephining  as  a 
palliative  measure  may  be  considered  proper  **  ^-^o  should  not 
operate  upon  a  case  simply  because  there  is  vord  of  an 
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antecedent  fall  or  blow,  wliicli  merely  suggests  the  possibility  of  a 

tnuimatic  origin  for  the  insanity/'      Da  Costa  believes  that  injury  is 
the  direct  cause  of  insanity  in  only  2  per  cent,  of  the  cases. 


TKEPHII^ING  FOB  DKAIKAGB  OF  TWE  VENTRICLES, 

It  is  well  known  that  distension  of  the  %^entricles  with  a  fluiJ  lar*^ely 
cerebro-spinal  does  occur,  caiisin^^  symptoms  closely  similar  to  thost; 
of  cerebral  growth.  It  is  natural,  tlierefore,  as  treatment  by  medicine 
is  useless,  that  surgery  should  be  resorted  to.  Unfortunately,  in  the 
majority  of  the  cases,  the  distension  of  the  ventricles  is  only  secondary 
to  some  disease  in  the  cerebellunT,  corpora  quadrigemina,  or  crura 
cerebri,  pressing  on  the  veins  of  Galen,  or,  as  Mr,  Hilton  showed  long 
ago,*  to  occlusion  of  the  cerebro-spinal  opening  in  the  fourth  ventricle 
— ^all  forms  of  tlisease  equally  hopeless.  In  a  few  cases  the  collection 
of  fluid  is  due  to  meningitis,  tubercular  or  sjphilitie*  Mr.  Stiles 
(Edin.  IIosp.  Eep,^  vol.  iv,  1896)  considers  that  Uie  balance  of  evidence 
is  in  favour  of  hydrocephalus  being  dependant  upon  an  arrest  of 
development  of  the  brain*  If  this  view  be  confii-med,  the  lack  of 
success  in  treatment  is  accounted  for.  Every  operating  surgeon 
of  any  experience  has  tapped  the  vti utricles  through  a  lateral  angle  of 
the  anterior  fontanelle,  with  the  result  uf  often  giving  luai'ked  relief, 
obviously,  froui  the  nature  of  the  cause,  only  temporary,  convulsions 
and  coma  carrying  off  the  patient  after  a  varying  interval.  Modem 
siurgery  has  not  aided  us  here,  owing  to  the  conditions  at  the  root  of 
the  mischief ;  withdrawal  of  the  fluid  slowly  by  a  Southey*s  tube  has 
Veen  equally  unsuccessful. 

With  a  view  of  ensuring  more  gradual  drainage  and  some  altera- 
tion in  the  lining  membrane,  the  following  operations  have  been 
performed : 

Trephining  for  Brainage  of  the  Lateral  Ventricles.— Prof.  Keen, 
of  Philadelphia,  was  tlie  first  to  foiinulate  the  operation  of  trephining 
and  puncture  of  the  lateral  ventricles,  as  distinguished  from  the  ordi- 
nary puncture,  which  had  long  been  done,  in  hydrocephalus  {MeiL  News, 
Dec.  I,  1888;  Mar.  9,  1889;  Sept*  20,  1890)* 

In  one  case  the  patient  was  a  boj^  aged  4^  with  hydrocephala*  and  rapidly  developing 
blindxicfls,  due,  as  (>roved  hulcT^  to  a  growth  of  the  cerebellum  pressing  on  the  straight 
Binns,  The  left  ventricle  was  reached  by  trephining  at  a  spot  r|  itich  above  and  behind 
the  auditory  nientuBf  find  by  puncturing  the  bmiii  with  a  ni^etUe  dircctetl  towanls  a  poitit 
2 1  inches  at>ove  the  oppciHite  meatus.  At  a  depth  of  a^jout  t|  inch  rcsi.'jtanec  to  the 
tieedle  suddenly  ceased,  and  cerebro-spinal  fluid  escapetl.  Thi*ee  doable  horsehairs  were 
then  introduced  and  the  needle  withdrawn.  Draina|jfe  thm  eHtabliahcd  was  kept  up  far 
fourf ecu  days,  when  the  horsehair  was  replaced  by  a  drainage-tube.  J  On  the  twenty- 
eighth  day  after  the  opemtiiju,  the  symi^ttjiusi  rclurning,  a  correspooding  operation  was 
|>eiformed  upon  the  right  side  and  a  drain  age- tube  passed  directlj  into  the  Tentricle.  The 
child  died  on  the  forty-lifth  day. 

The  second  and  third  cases  died  four  day  a  and  four  hours  respectively  after  the  tapping. 


*  Mtat  and  Par  ft,  lectures  ii.  and  iii.    Mr.  Hilton  first  noted  this  fact  in  1S44, 
t  Some  consider  this  spot  too  near  to  the  lateral  ainus,  and  advise  pkcing  the  trephine 
half  an  inch  higher* 

I  This  ia  best  introduced  by  means  of  a  Li«ter*s  sinus-forceps. 
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In  the  8e<!ond  the  o|ierfttioii  was  Just  like  that  in  the  first,  buL  as,  on  repLacing  the  horse- 
hair drain  by  ^  tube,  the  Ciscape  uf  fluid  a|^|jcaretl  to  l>e  too  fKK!,  the  tube  on  each  eldfl  was  I 
l>lui^getl-   Then  convuhiions  set  in,  and  it  Inimg  coEcludtM.1  that  too  much  Iliiiil  had  escaped^! 
warm  water  was  allowed  to  run  into  the  ventricle.    This  wjw  tlone  repeatedly,  the  intro* 
duct  ion  of  an  ounce  of  warm  water  eftch  time  arresting  the  convulsions  ;  but  the  ckild 
soon  dieti, 

Mr.  Mayo  Robson  (Brit  Med.  Joum,,  1890,  vol.  ii.  ]>,  1292)  was 
more  sucees»fuU  but  it  will  be  seen  that  his  ense  differs  widely  from 
those  ill  which  fluid  usually  coO^cts  in  the  ventricles. 

The  case  was  probably  one  of  meningitis,  localised  to  the  left  posterior  and  middle  fossaa,  | 
with  otitis  media  of  the  left  eiir.  Bight  hemiplegia  a upervened,  and,  in  the  hope  of  finding 
an  ab**oC'!*i^j  the  skull  was  trephined  over  the  situation  of  the  mot<>r  eentrc  for  the  am).  An 
expluring  needle  failing  to  tind  pus,  the  nee<:lk  waa  pushed  into  the  lateml  ventriele,  with- 
drawing six  dnichniH  of  clear  llnid,  on  which  puliation  returned  in  the  brain.  The 
hemiplegia  gradually  disappeared,  and  six  months  later  the  child  was  wcIIt  save  for 
ocx'asional  recuiTcncc  of  slight  convulsive  scizuixia  limitc^l  to  the  right  arm. 

As  will  be  seen  ut  once,  this  case  is  totally  different  from  the  cases 
which  usually  call  for  ttippiiig  and  drainage  of  tlie  lateral  ventricles. 
Thus,  in  this  case,  but  one  ventricle  was  affected,  the  surroimdings 
were  much  more  healthy,  and  there  was  no  general  internal  compression 
of  the  hrain* 

The  only  case  which  recovered  from  the  operation  is  one  of  Broca's 
{Rev,  de  Chh\,  Jan.  1S91),  hut  the  date  at  which  the  report  breaks  off 
makes  it  of  very  little  value. 

The  patient,  aged  4,  was  an  iniljecile  8iifTeniig  from  hydroeephalus,  and  a  contraction 
of  the  upper  extremity »  which  hud  followed  cm  eonvult3ion.^.  The  wkull  was  trephined  at 
the  s\mt  chosen  by  Prof.  Keen,  and  Biitty  grammes  of  fluid  withdrawn,  A  drainage-tube 
l>asaed  through  the  cannula  was  allowed  to  drain  into  the  gauze  dressings,  which  were 
changed  every  day  or  two.  On  the  sixteenth  day  very  marked  improvemeut  waa  noted, 
the  contraction  in  the  right  upper  extremity  having  disappeared.  The  fluid  gradually 
ceased  to  drain  away,  and  by  the  ^ftieth  day  the  wound  hud  entirely  healed,  and  the  child 
was  discharged  very  much  improvetl  physically  and  mentally. 

All  interesting  case  in  which  tapping,  not  drainage,  was  successfully 
performed  during  exploration  of  the  brain  for  obscure  pressure 
symptoms,  five  months  after  an  injury,  is  related  by  Dr.  J.  H.  Nicholl 
of  Glasgow  {Lan,  Oct.  29,  1898,  p.  11 14). 


IITTBACBAKIAL  DRAINAGE  OP  THE  LATERAL  VENTRI- 
CLES BY  UAKma  A  PERMANENT  COMMUNICATION 
BETWEEN  THE  VENTRICLES  AND  THE  SUBDURAL 
SPACE. 

An  ingenious  method  of  intracranial  drainage  in  chronic  hydro- 
cephalus was  brought  before  the  Clinical  Society  by  Dr.  Sutheiland 
and  Mr.  Watson  C  hey  lie  {Trans, ^  vol.  xxxi.  p.  166),  Other  modes  of 
drainage  having  proved  unsatisfactory,  the  following  operation,  based 
on  the  experiments  of  Dr.  Leonard  Hill  {Phi/siologi/  and  Patkofotji/  of 
tJie  Cerebral  Ciradutiont  1896),  was  performed  with  a  view  of  establish- 
ing a  permanent  communicaLion  between  the  ventricles  and  the  suh-durai 
space. 

The  child,  ict.  6  months,  was  markedly  hvdrrwv»phalic,  emaciated,  anjemie,  with  intelli- 
gence   pnvctically    undeveloped,   aacf  The  hydrocephalus  and  the  basal 
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mcningitifi,  which  proved  fatal,  were  attributed  to  congeniUl  i.vphilt».  A  cunred  indslon, 
about  an  iDch  and  a  half  long,  having  been  made  over  the  left  lower  angle  of  the  anterior 
fontaneUe^  the  skin  and  deeper  tisauen  were  iiimed  down  from  off  the  dora  mater.  A  small 
inciflion  was  then  made  in  the  dura  mater.  To  form  a  drain^  a  bundle  of  tiie  finest  catgat. 
containing  some  sixteen  strands,  and  about  two  inches  long,  had  been  prepared,  one  end 
being  tied  together  and  the  other  being  free.  Aa  soon  ai  the  diira  mater  was  incised^  the 
tied  end  of  this  bundle  w&a  pushed  by  meana  of  sinna-foroep*  downwaids  and  backwards, 
between  the  brain  and  dum  mater,  for  about  an  inch.  The  other  end  of  the  drain,  which 
pRijectetl  through  the  J$lit  in  the  dura  mater,  was  then  pushed  hy  means  of  (he  sinus* 
forceps  through  the  8ul}st&racc  of  the  brain  (very  thin  at  this  spot)  into  the  expanded 
lateral  ventridc.  Clear  fluid,  about  an  ounce  in  amount,  escaped.  One  end  of  the  drain 
being  thus  left  in  thesub-dural  fl|)fice,  and  the  other  in  the  ventricle^  the  opening  in  the  dura 
mater  was  closed  with  three  fine  sutures,  and  that  in  the  skin  by  a  continuous  ailk  suture. 
By  thiH  step  any  risk  of  persistent  ooimg  of  the  et^rebri>spinal  tluid,  atid  sepsis,  waa 
avoided.  On  the  fifth  day,  when  the  wound  was  healetl,  it  wa^«  noticed  that  the  head  was 
diMhucily  smaller  in  allits  dimensions.  This  diminution  in  sise  oonttnuetl,  but  without 
any  improvement  as  regards  the  chitd'u  intelligence  or  virion.  Symjitom.^  of  hmaaX  menin- 
gitis b^an  to  appear  nine  weeks  alter  the  operation,  and  death  followed  three  weeks  later. 
The  necropsy  showed  the  opening  into  the  left  ventricle  made  at  the  of>cratiou,  and  an 
absence  of  inflammation  around  the  remains  of  the  catgut  drain.  While  the  lateral 
ventrieletj  were  not  <LiBtcndeii  with  tluid,  a  conmderable  quantity  of  fluid  remained  in  the 
8ub-duraJ  space.  Extension  of  tbu  braio,  the  factor  necessary  for  the  removal  of  the 
iutracmuial  fluid,  had  not  taken  place. 

Mr*  Morton  relntes  a  cuse  of  dniimige  of  the  ventricle  into  the 
Bub-diirMl  MpHce.  lie  points  out  that,  though  a  cojonmnicatioa  existed 
for  about  two  months,  the  hydrocephalus  continued  to  increase* 

The  patient,  aged  7  months^  suffcJiid  from  congenital  and  increasing  hydrocqihalus.  A 
flap  f  inch  wide  at  itii  ba-*«  was  tame*!  duwu  over  one  angle  of  the  anterior  fantanelle 
between  the  right  frontal  and  [mrietal  boues.  When  the  membrauouB  $$kuU  and  dura 
mater  were  turned  back  the  brain  at  once  bulged  out.  A  piece  of  fine  robber  tubing  was 
then  infterte^l  with  one  end  thniat  through  the  thin  cortex  into  the  ventricle,  and  the  other 
between  the  dura  mater  and  cortex.  It  waB  i^ecured  to  the  dura  by  a  silk  suture.  During 
the  operation  the  baby  was  wrappetl  in  cotton  wool,  and  there  was  little  or  no  shock.  As 
a  result  of  the  upemtion,  the  cdgesi  of  the  cranial  bones  became  prominent,  >«ith  a  tendency 
to  override,  A  slight  leaking  of  cerebro-sptnal  fluid  t-ook  place  for  twenty-four  hours.  By 
the  eleventh  day  the  head  was  again  enlarging,  and,  «ix  weeks  after  the  operation  the 
circumference  was  i|  inches  greater  than  before  the  operation.  Mr.  Morton,  thinking 
that  the  tube  might  have  become  kinked,  now  operated  on  the  left  Bide.  A  i-ectangular 
metal  tobe,  us  uded  by  Mr.  Ballance,  ws^  inserte<t  beiside  the  rubber  one,  both  being  secured 
to  the  dura  by  suturesi.  There  was  again  little  or  no  shock.  Considerable  leakage  occurred 
into  the  dressings  for  the  first  few  days.  Ten  days  after  the operntion  tlicre  only  reniaine<l 
a  pin-point  ajjerture,  from  which  ccrebro-spinai  fluid  leaked.  The  temperature  ran  up  to 
105*.    The  tuimti  evening  the  child  dietl. 

The  necropsy  showed  that  the  brain  had  retracted  one  inch  from  the  skuU.  The  tu!^ 
on  the  right  side  was  in  place  and  patent.  Here  the  brain  was  adherent  to  the  nkulK 
Both  tubes  were  In  the  ventricle^  but  the  other  end  of  the  rubber  tube  was  buried  in  the 
brain  substance.    The  foramen  of  Munro  was  moGh  enlaiged* 

I  have  performed  Mr.  Watson  Chejne*s  operation  in  three  cases.  lu 
the  first  the  onset  of  the  hydrocephaltis  supervened  on  the  em*e  of  a 
Bpina  hifida  with  Morton's  fluid.  The  child  lived  eight  weeks  after  the 
operation.  In  the  other  two  tliere  was  no  spina  bifida.  In  one  the 
child-^lecalcified  bone  tubes  were  used — -lived  five  weeks.  In  the  third 
I  attempted  too  ninch,  I  drained  both  sides  at  the  same  time,  and 
the  child  died  a  few  hoin-s  later.  In  the  two  cases  which  survived 
the  operation  the  shrinking  of  the  skull  and  overlapping  of  the  hones 
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was  mai'ked,  but  there  was  no  evMlence  of  any  power  of  expansion  on 
the  part  of  tlie  bniin,  nor  of  any  attempt  at  restoration  of  an  equi- 
lihrinm  between  secretion  and  absorption  of  the  fluid.  And  when  one 
considers  the  local  condition  and  the  resulting  vitality  of  these  little 
patients^  it  appears  to  me  extremely  doubtful  if  any  operation  can  be 
really  successful.  Though  the  greater  part  of  tlie  fluid  be  removed 
drainage  of  the  very  lowest  layers  is  impossible.  Here  it  can  only  be 
removed  by  absorption.  Thus  we  have  the  fourth  ventricle  still 
dilated,  the  circulation  through  it,  the  medulla  and  the  pons  and  the 
adjacent  vital  nerve  roots  all  disarranged,  and  resulting  in  a  very 
low  state  of  vitaUty  of  these  parts,  and  therefore  of  necessity  of  the 
patient  also. 

The  following  remarks  by  Mr,  Watson  Cheyne  explain  the  rationale 
of  the  operation,  and  in  i>art  the  cause  of  its  failure.  The  cunclusions 
drawn  by  Mr,  Leonard  Hill,  especially  that  which  shows  that  **  fluid 
escapes  directly  into  the  veins  from  the  sub-dural  and  an b -arachnoid 
space  at  any  pressure  above  the  venous  pressure,'*  suggested  the  hne  of 
treatment  which  has  just  been  described.  **  If  we  could  only  establish 
a  permanent  communication  between  the  ventricles  and  the  sub-arach- 
noid space,  then,  no  matter  how  much  fluid  was  poured  out  into  the 
ventricles,  it  would  be  at  once  carried  ojl'  by  the  veins,  and  thus  all 
injurious  pressure,  whether  intra-  or  extra-cerebral,  would  be  removed, 
and  the  hraiu  would  be  free  to  develop  if  it  could.  Aud  furtlier,  by  this 
means  matters  would  regulate  themselves  in  a  way  that  no  method  of 
external  drainage  could  eflect,  for  when  the  communication  was  once 
established  the  rest  could  he  left  to  nature.  The  result  of  tlie  opera- 
tion fully  confirmed  these  expectations.  The  disappearance  of  all 
abnormal  intracranial  pressure  was  complete  and  permanent  from  the 
time  of  the  operation.  The  shrinking  in  the  size  of  the  skull  was 
_  eadily  progressive  until  a  point  was  reached  when  the  bones  were 
*€Terriding,  and  further  dimiirution  in  the  capacity  of  the  cratiium  was 
checked.  The  factor  necessary  fur  the  complete  removal  of  the  intra- 
cranial fluid,  namely,  the  expansion  of  the  bram  substance,  was 
ajjparently  absent  in  this  case,  and  the  result  was,  that  though  the 
ventricles  were  completely  drained,  a  considerable  quantity  of  fluid 
remained  in  the  sub-dural  space,  as  shown  at  the  necropsy ;  but,  aa 
there  was  no  increased  tension,  it  was  not  the  presence  of  this  fluid 
which  hindered  the  expansion  of  the  brain/' 

If  any  operation  can  succeed,  it  is  the  ingenious  one  of  Dr.  Leonard 
Hill  and  Mr,  Watson  Cheyne<  I  have  not  thought  it  worth  while  to 
take  up  my  readers'  time  or  to  occupy  my  space  with  any  other 
methods  such  as  lumbar  puncture  or  drainage  from  the  lower  spinal 
_fiub-arachnoid  space  into  the  peritoneal  sac,  or  the  intruduclion  of 
terilised  air  to  take  the  place  of  the  fluid  removed  by  a  South ey's  tube 
(Dr.  Ewart  itnd  Dr.  Dickinson,  Pediatrics,  1901,  p,  277). 

Brainage  of  the  Fourth  Ventricle^ — This  was  performed  by  Mr, 

Stiles  in  a  case  of  acquired  hydrocephalus  due  to  basal  meningitis 
(Bruce  and  Stiles,  Trans.  Edin,  Med,'Chij\  Soc.t  1898,  vol,  xvii. 
P-  73)- 

The  fjfttient^  jet,  13,  with  weU -marked evidence  of  congenital  eypliilis,  preaenied  symptoms 
of  chronic  buital  meDingitis — viz.,  irregalar  pyrexia^  peraistent  heat  I- retraction^  nystagraui, 
graLluaUj  iacreasing  bUndneas,  great  wonknefiB  and  emaciation.     This  condition  becomli 
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criticalf  with  marked  cyanosis  and  rigors,  it  was  decided  to  open  the  loarth  Tentride  and 
drain  the  ventricular  system.  Mr.  Stiles  trephined  in  the  middle  line  over  the  lower  part 
of  the  occipital  bone,  including  the  margin  of  the  foramen  magnum,  and  enlai^ged  the 
opening  by  forcei)S.  The  dura  mater  was  o[)ened  after  the  occipital  sinus  had  been  secured 
between  two  ligatures.  Separation  of  the  two  tonsils  of  the  cerebellum  allowed  of  the 
escape  of  much  cercbro-spinal  fluid.  Immediate  improvement  followed  the  operation, 
and  lasted  for  a  week,  when  there  was  again  a  rise  of  temperature.  Death  occurred,  with 
hyperpyrexia,  nineteen  days  after  the  operation,  much  cerebro-spinal  fluid  having  drained 
away  in  this  interval. 


CHAPTER    IV, 
OPERATIONS  ON  THE  FACE. 

OPEBATIOKS    ON    THE    PITTH   KEBVE* 

Pniimifmry  Remarks, — As  the  surgeon  will  not  be  cuUlmI  in  until  all 
other  treutiiieiit  lias  fuiletl,  and  as  the  patient  will  be  desirous  of  relief 
fts  radical  as  may  be,  neurectomy  alone  will  be  described  here. 
Operations  witb  this  end  fall  into  Peripheral  and  Central  pronps.  Of 
the  former  or  eKtraeranial  operations,  some,  tlie  truly  peripheral,  ai*e 
slight ;  others,  performed  near  the  hiii>e  of  the  skull,  are  severe,  not 
witliout  risk,  and  leave  considerable  scars,  whieh  may  greatly  interfere 
with  the  use  n\'  the  mandible.  The  central  intracranial  or  removal  of 
the  Gassei'ian  ganglion  ib  a  severe  and  diilicult  operation,  with  many 
risks  and  a  mortality  tbat  is  not  a  small  one,  hut  it  is  the  only  one 
which  can  he  relied  upon  to  give,  with  very  few  exceptions,  a  eomplote 
cure*  It  is  greatly  to  be  desireil  that  both  the  periplieral  aud  central 
operations  be  pcriormed  at  au  earlier  date  than  has  hitherto  been  done. 
In  the  case  of  the  former  the  earlier  the  operation  the  greater  the 
probability  tiiat  the  neuralgia  is  limited  to  one  trunk,  and  the  longer 
will  be  the  interval  of  relief.  In  tlie  case  of  the  intracranial  operations 
the  still  high  mortality  is  largely  due  to  the  depressed  vitality  of  the 
patients  from  the  long  continued  inability  to  take  food,  the  exhausting 
effects  of  the  pain,  the  inability  to  sleep,  and,  perhaps,  the  morphia 
habit. 

I  will  suppose  that  all  local  causes  connected  with  the  teetli,  nose, 
eye,  ear,  and  cranial  sinuses  have  been  excluded,  together  witb  those 
Buch  as  growths  or  foreign  bodies  in  the  course  of  the  nerves,  and  that 
medical  treatment  has  been  fully  ti'ied  where  syphilis,  alcohol,  influenza, 
rheumatism,  anaemia,  etc.,  are  possible  causes*! 

Thi-^  first  question  which  will  now  arise  is  the  value  of  peripheral 
operations,  to  what  extent  are  they  justifiable  in  severe  trigeminal 
neuralgia?  To  begin  with,  tlie  answer  must  be  that  all  mere  neuro- 
tomies and  nerve  stretchings  are  absolutely  futile.  Uadieal  lasting 
cures  by  peripheral  neurectomies  are  practically  unknown,!  All  that 
can  be  promised  is  that,  if  performed  with  as  thorough  extraction  as 


•  For  a  more  det^iiled  account  of  these  and  aM  operations  on  nerves,  I  would  refer  my 
readere  to  M.  Ctiipiiult's  Chh\  0^n§r.  dn  Syiffi'tHe  Nerrf^ux^  tt.  i  ct  ii,,  Parifir  1S95. 

t  The  pathology  of  tic  douloureux  is  fully  di*cu»i8ed  by  Mr.  J.  Hntchinson,  Jr  {The 
Sut'ffioul  TreatmeHt  it/ Facial  Xettralffia,  p.  26)  aod  Murphy  and  Neff  {Journ,  Amef,  Med* 
Amoc.^  Oct.  II  and  tS,  igoa). 

j   Prof,  Billroth,  who  had  performed  peripheral  operations  thirl y  times,  statetl 
never  met  with  permanent  cure. 
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possible  of  the  peripheral  branches,*  they  will  give  relief  for  varying 
periods.  Hitherto  the  majority  of  authorities  have  held  that  peripheral 
operations  should  be  performed  first,  intracranial  neurectomy  being 
taken  as  the  last  step.  Thus  Prof.  Keen  considers  that  this  is  the 
right  step  to  take,  and  on  these  grounds,  (i)  the  balance  of  evidence 
points  to  the  ganglion  itself  being  the  last  of  all  to  suffer,  the  disease 
being  in  many  cases  at  least  primarily  peripheral,  and  the  ganglion 
involved  by  extension  upwards.  This  view  of  an  ascending  neuritis 
has  the  support  of  Sir  V.  Horsley,  who  holds  that  the  inflammation 
often  begins  in  the  small  dental  nerves,  and  spreads  upwards  to  the 
ganglion.!  (2)  While  the  mortality  of  peripheral  operations  which 
usually  relieve  for  some  time  is  very  slight,  that  following  on  operations 
on  the  ganglion  is  high  (p.  413). 

Mr.  J.  Hutchinson,  Jr.,  whose  successful  experience  enables  him  to 
speak  as  an  authority,  tabulates  the  following  rules  for  the  use  of 
peripheral  operations  in  epileptiform  neuralgia  {loc.  supra  cit,,  p.  74). 
With  regard  to  the  first  division  of  the  fifth,  a  case  may  now  and  tlien 
arise  in  which  resection  of  this  nerve  is  justified.  **  If  the  neuralgia  be 
limited  to  the  infraorbital  branches,  resection  of  the  nerve  by  following 
back  the  canal  in  the  orbital  floor  may  be  tried.  If  the  neuralgia 
concern  also  the  palatine  branches,  intracranial  resection  of  the  superior 
maxillary  trunk  should  be  carried  out.  If  the  inferior  dental  nerve  be 
alone  aff'ected,  it  should  be  resected  through  a  trephine  aperture  in  the 
outer  table  of  the  lower  jaw.  When  the  neuralgia  concerns  several 
branches  of  the  inferior  maxillary  division  {e.g.,  the  inferior  dental  and 
the  auriculo-temporal),  intracranial  resection  of  the  trunk  and  adjacent 
part  of  the  Gasserian  ganglion  is  indicated. 

"For  all  other  cases,  those  in  which  the  neuralgia  has  already 
invaded  two  of  the  main  divisions  of  the  fifth  nerve,  the  major  opera- 
tion on  the  ganglion  should  be  carried  out  as  afibrding  the  only  hope 
of  permanent  cure. 

"If  these  rules  be  followed  the  subject  is  rendered  simple,  a  host  of 
elaborate  operations  may  be  discarded,  and  the  disappointing  results 
which  have  followed  them  in  the  past  may  be  avoided.** 

♦  Prof.  Krau8e(v.  Bcrgnmnn's  "Syst.  Prac.  Surg.,"  Atnrr.  T'/v/zw.,  vol.  i.,  p.  565)  insists 
that  in  order  to  prevent  regeneration  of  the  excited  nerve  it  should  be  extracted  as 
extensively  as  possible,  both  centrally  and  peripherally,  by  Thiersch's  n]etho<l.  This 
consists  in  dissecting  the  nerve  freely  from  its  surroundings,  grasping  it  transversely  in 
forceps  which  will  not  cut  it  through,  then  rotating  tliese  very  slowly  until  the  nerve 
trunk  comes  away.  Where  the  nerve  runs  in  soft  parts  or  is  not  adherent  in  a  bony  canal  a 
very  long  piece  of  the  central  portion  can  be  removed.  Occasionally  paralysis,  especially 
of  the  muscles  of  the  upper  lip  and  alanasi,  follow  the  operation  owing  to  the  endings  of 
the  anastomosing  filaments  of  the  facial  nerve  being  also  removed.  These  paralyses 
generally  disappear  in  a  short  time.  In  all  peripheral  nerve  operations  the  neuralgic 
pains  do  not  always  disappear  immediately.  They  frequently  come  on  as  before  during 
the  first  days  after  the  operation,  but  they  soon  diminii?h  and  finally  disapi)ear.  The 
attention  of  the  patient  should  be  drawn  to  this  fact  before  the  operation.  On  the  value 
of  this  step  the  experience  of  Mr.  J.  Hutchinson,  Jr.,  The  Surgical  lYeatmeMt  of 
Trigeminal  Neuralgia^  p.  43,  is  contradictory.  "  Unfortunately  the  results  obtained  by 
avulsion  with  Thiersch's  forcei>s  are  little,  if  at  all,  superior  to  a  well-planned  neurectomy." 

t  Mr.  J.  Hutchinson,  Jr.  from  the  negative  results  found  in  many  cases  of  the  excised 
Gasserian  ganglion  and  peripheral  nerves  after  removal  dissents  from  this  view.  He 
considers  that  "  the  pathology  of  epileptiform  neuralgia  is  still  unknown." 
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Neurectomy  of  the  First  Division  of  the  Fifth  Nerve, 

— ^llie  eyebrow  having  been  shaved  ami  the  parts  steriHsed,  the  incision 
should  be  horizontal  and  lie  below  the  margin  of  the  eyebrow,  thiia 
leaving  little  scar.  The  supra-orbital  notch*  being  made  out  by  firm 
pressure  when  the  patient  is  under  fin  anaesthetic,  the  eyebrow  is  drawn 
up  ami  the  eyelid  down,  and  an  incision  ij  inch  long  is  made  along  the 
BUpra-orbital  margin^  with  its  centime  opposite  to  the  iiotclh  The  skin, 
occipito*frontalis>  orbicularis,  and  palpebral  ligament  being  divided,  the 
cellular  tissue  is  separated,  the  nerve  found  in  the  notch,  set  free — if  a 
complete  foramen  be  present,  part  of  the  ring  of  bone  must  be  removed 
with  a  small  chisel^traced  back  as  far  as  possible  so  as  to  iiitdude  the 
supra-trochlear  if  that  be  feasible,  drawn  up  with  a  strabismus  hook, 
and  a  full  inch  removed.  Thiersch's  method,  if  employed  here,  might 
involve  some  risk  to  the  cornea, 

A  small  copper  spatula  will  best  depress  the  orbital  fat.  It  is 
difficult  to  avoid  injury  to  the  closely  contiguous  supra-orbital  vessels, 
which  may  cause  a  little  trouble.  As  with  the  other  branches  r»f  the 
fifth,  the  supra-orbital  often  appears  smaller  than  it  does  in  the 
dissecting-room,  and  the  arrangement  of  its  branches  is  not  conntimt. 
The  wound  should  be  closed  by  a  few  horsehair  sutures. 

Supra- trochlear  Nerve* — In  an  inveterate  case  of  neuralgia  of  tlie 
first  {hvision  of  the  tifth  nerve,  if  the  surgeon  does  not  feel  sure  that  he 
has  in  the  preceding  operation  got  behind  the  point  of  origin  of  the 
supra-trochlear,  this  nerve  nmst  be  cut  down  upon.  Sir  W,  JVIacCormac 
(OpirratioMS,  part  ii.  p,  467}  gives  the  following  advice  ;  "  llie  position 
of  the  supra-trochlear  nerve  is  indicated  by  an  imaginary  line  drawn 
from  the  outer  angle  of  the  mouth  through  tlie  inner  canthus  of  the  eye 
to  the  orbital  mai'gin ;  at  this  point  the  nei"ve  will  be  found  as  a  single 
branch,  or  as  two  or  three  sleniler  filaments,  escaping  from  the  orbit 
above  the  pulley  of  the  superior  oblique.  .  .  .  To  reach  the  nerve, 
nnike  a  convex  incision  at  the  superior  internal  angle  of  the  orbit, 
iunnediately  below  the  eyebrow,  and  search  for  the  pulley  of  the 
superior  obliijue,  above  which  tlie  nerve  runs." 

Neurectomy  of  the  Second  Division  of  the  Fifth  Nerve. 

— While  this  nerve,  being  most  frequently  the  seat  of  neuralgia,  has 
been  most  often  subjected  to  peripheral  neurectomy,  there  is  no  agree- 
ment as  to  the  best  route.  The  following  have  been  proposed.  Each 
has  its  advocates,  and  each  its  disadvantages. 

A.  Infraorbital  Route.^ — An  attempt  is  here  made  to  follow  the 
nerve  along  the  infraorbital  groove  as  far  back  as  the  sphenonnixillary 
fossa.  The  dhadvantages  are  great*  The  field  of  operation  is  very 
cramped,  the  oozing  troublesomei  and  the  operator  is  liable  to  divide  1 
the  soft  and  comparatively  slender  nerve  lu'ematnrely  and  to  remove 
part  only  with  the  anterior  dental  branch,  and  hiemorrhage  into  the 
orbit  and  exomphalos  have  followed  this  operation. 


k 


•  "  The  siapra-orbital  notch  or  foramen  occapjes  about  the  juntitkni  of  the  inner  with 
the  midiile  thinl  of  the  supraorbital  miirgio.  From  thi^  point  u  perpendieulftr  line» 
dmwn  with  a  tlight  Inclination  outwards,  bo  as  to  cross  the  interval  Ixtweeu  the  two 
biscui^pid  tetlh  in  both  jaws^  passed  over  the  infra- orbital  and  the  mental  fojamma.  The 
direction  of  these  two  lower  fommina  looks  lowardg  the  angle  of  the  nose/'— Mr,  Holden, 
Zand  mark*  Medical  and  Surgical^  p*  6, 
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B.  Antral  Boute,— Either  the  modified  Camochan's  operatiofi 
that  whii^h  hetirs  Prof.  Koeher's  name.     The  first  is  described  belo 
and  the  seCiUid  at  \k  402. 

C.  Pterygomaxillary  Route. — Kraose's  operation.     The  nerve 
here  reached  in  the  sphenomaxillary  fossa,  not  from  the  front,  but 
the  side  by  turning  down  the  zygoma  and  masseter.     Prof.  Kranse^^ 
findin{^  that  the  flap  made  by  previous  surgeons,  Lncke,  Lossen,  and 
Braun,    injured   the   branches    to    the    orbicularis,    and    thus   led    to 
dnninge  of  the  cornea,  modified  the  operution  so  as  to  protect  the 
branches  of  the  fiicial  running  over  tlie  malar  bone.     The  advantages 
of  this  route  are  tlnit  it  enables  the  surgeoij  to  get  at  the  nerve  before 
this  has  given  off  its  posterior  dental  and  palatine  branches,  and  to 
resect  the  third  division  as  well,  if  this  be  affected.     The  disafJvanta/je^ 
are  that,  even  if  the  wound  heals  by  primary  union  the  troubles  of  the 
patient  and  surgeon  ai*e  not  over  j  they  ai*e  best  shown  by  Prof.  Krause's 
own  words  (i\  Bergmanu's  *'Syst.  Pract.  Surg.,"  Atner,  Trans,,  ra\.  i. 
P*  583)  :  **  As  soon  as  cicatricial  contraction  sets  in,  the  mobility  of  the 
lower  jaw  is  impeded  in  many   cases.      This  may  reach  a  very  high 
degree,  and  will  require  careful  treatment  with  Heister*s  mouth-gag  ^ 
As  the  secoiul  division  of  the  fifth  nerve  is  often  affected  alone,  and  aa| 
it  is  to  he  hoped  that  in  future  cases  will  ap[>ly  for  surgical  treatmeii 
earlier,  before  the  pahititie  and  posterior  dental  nerves  are  involved,, 
two  operations  will  be  described  here,  viz.,  the  modified  Camochan' 
antral  operation  and  that  of  Prof.  Kocher.     Where  the  patient  comei 
late  and  the  second  division  is  involved  far  back,  or  where  the  third 
division  is  involved  as  well,  the  surgeon  must  decide  between  adopting 
the  ptervgomaxillary  route  and  resecting  the  two  divisions  by  an  intra- 
cranial  operation  as  strongly  advised  by  Mr.  J.  Hutchinson,  junr.,  on 
the  grounds  that  this  step  is  no  more  difficult,  while  it  is  certainly  far 
more  radical. 

Modified  Carnochan'e  Operation.  — This  has  the  advantage,  if 
succesBfully  peii'onned,  of  removing  tlie  whole  of  the  second  division 
of  the  fifth,  together  with  the  spheno-palatine  ganglion  as  far  back  as 
the  foramen  rotundum,  the  nerve  fomiing  the  guide  to  the  surgeon 
fri>m  the  surface  backwards. 

Carnochan  {Amer.  Journ.  Med.  *S'ct.,  1858,  p.  136)  looked  upon  the 
removal  of  MeckeFa  ganglion  as  the  key  of  the  operation.  While  his 
view  was  that  this  body  could  be  likened  to  a  galvanic  battery,  keeping 
up  a  continuous  supply  of  **  morbid  nervous  sensibility,"  there  is  no 
doubt  that  removal  of  the  nerve  hrifoful  the  ganglion  is  absolutely 
necessary,  as  by  this  step  the  spheno- palatine  branches  to  tlie  gums 
and  tlie  posterior  dental  branch  are  also  removed  (Chavasse,  Med,-Chir* 
Trans. t  vol.  Ixvii,  p.  I5i»  and  Glutton,*  Sl  Thomas's  Hosp,  /irp., 
voL  XV.  p,  213), 

Carnoehan's  antral  operation  is,  for  the  reasons  abeady  given  when 


4 


*  In  both  of  Mr.  Chavasse's  cn^e^  the  commencement  of  the  pam  was  invariably 
referred  to  I  he  i>eriphcry  of  the  posterior  dental  bmnchefi,  and  it  appeared  vurv  doubtful 
if  stretehiTi^  woidd  have  hud  any  effect  on  fllender  branches  at  some  distance  from  the 
extension  point.  Both  of  these  cases  remained  practically  well  two  years  and  a  year  and 
a  htilf  respectively  after  the  operation.  Recurrence,  ** slight  and  relievetl  by  quinine,'* 
ensued  iu  both  ot  Mr.  Clqtto»>  pases  within  the  year. 
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the  infraorbital  route  was  spoken  of  (p.  399),  an  extremely  difficult  one. 
Owing  to  these  difficulties  it  is  very  often  rendered  incomplete,  and 
the  neuralgia  tends  to  return  after  an  interval  varying  from  a  few 
months  to  a  year  or  two.  Mr,  J.  Ilutchiuson,  juu,,  who,  liaving  had 
the  opportunity  of  assisting  Sir*  F,  Treves  at  several  of  his  operations, 
speaks  with  authority,  considers  that  this  operation  should  be  aban- 
doned (loc.  impi^a  eiL^  p.  65}.  He  holds  that  if  any  extracranial  operation 
on  the  superior  maxillary  nerve  be  performed,  the  best  one  is  that  of 
Storrs,  described  by  Dr,  Cooke,  Amu  Surg.f  1903,  p.  854.  It  is  stated 
that  Dr.  Storrs  operated  on  some  ten  or  twelve  patients>  and  that  of 
these  at  least  two  remained  free  from  neuralgia  for  over  ten  years,  an 
unusually  favourable  result  for  any  form  of  peripheral  operation. 

As  the  antrum  will  be  opened,  the  mouth  and  accessory  cavities 
must  possess  at  least  the  nonnal  germicidal  power  of  health.  The 
parts  having  been  shaved  and  cleansed  and  an  aneesthetic  given,  a 
horizontal  incision  is  made  reaching  from  canthus  to  can  thus  just 
below  the  orbit,  and  a  vertical  one  running  downwtu*ds  added  if  needful. 
The  daps  thus  marked  out  being  reflected  and  all  heemorrhage  stopped, 
the  infraorbital  nerve  is  defined,  its  terminal  branches  dissected  out  as 
long  as  possible,  and  a  piece  of  silk  tied  round  it  to  make  it  serve  as  a 
guide.  The  periosteum  is  next  incised  horizontally  down  to  the  boiie, 
and  elevated  witli  a  blunt  instrument  from  the  floor  of  the  orbit  until  the 
sphenomaxillary  fissure  is  well  exposed.  The  eyeball  must  he  raised 
with  a  retractor  under  the  periosteum,  A  bluish  spot  usually  denotes 
the  site  of  the  nerve,  thinly  covered  by  hone,  or  the  canal  is  found  by 
a  fine  probe  passed  in  through  the  foramen. 

With  a  line  chisel  the  anterior  wall  of  the  antrum,  including  the 
foramen,  is  cut  away  for  a  space  of  ^-inch  square,  and  with  the  same 
instrument,  aided  by  small  ami  medium-sized  braflawls,  tlie  roof  of  the 
antrum  and  its  posterior  wall^ — the  latter  for  the  same  area  as  its 
anterior  wall — ^are  removed,  so  as  to  expose  the  sphenomaxillary  fossa. 
Free  and  most  troublesome  heemorrhage  must  be  expected,  partly  from 
the  vascular  facial  bone,*  partly  from  the  mucous  membrane  of  the 
antrum,  and  in  tlie  fossa  itself,  where  the  bleeding  is  always  copious, 
from  the  terminal  branches  of  the  internal  maxillary.  Pressure  with 
small  gauze  pledgets,  wrung  out  of  very  hot  sterile  saline  or  adrenalin 
solution  in  liolders  must  be  relied  upon. 

Bright  daylight  is  essential,  but  an  elective  lamp  on  the  surgeon's 
forehead  will  be  his  best  aid. 

The  rest  of  tht?  operation  will  be  given  from  the  article  above  quoted 
from  the  Annals  of  Snnjert^ :  **  By  making  slight  traction  on  the 
ligature  on  the  nerve  we  can  bring  it  into  view,  and  by  following  it  on 
can  readily  crush  down  the  thin  wall  of  the  canal,  removing  the  bone 
fragments  with  suitable  forceps.  When  the  nerve  enters  the  spheno- 
maxillary fissure  it  passes  out  of  the  bony  canal  and  is  only  surrounded 
by  soft  structures,  which  can  easily  be  hooked  or  wiped  away.  Should 
the  sphenomaxillary  fissure  be  narrow  and  not  readily  admit  the  intro- 
duction of  instruments,  it  can  easily  be  widened  by  inserting  a  suitable 
blunt  instrument,  and  hy  wedging  or  widening  the  walls.     It  is  to  be 


*  The  SBperflcml  haemorrhage  will  be  aU  the  freer  in  proportion  as  the  part  haa  been 
recently  <»ubmitted  to  bltstering^  LinimentB,  kc 
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femembered  thai  the  upper  wmll  of  tlus  fissure  k  the  ftlmng  wiiif^ 
tbe  sphenoid,  mod  ihmt  the  lower  angle  is  the  thin  itmll  of  the  antnun* 
If  either  bone  ahould  break  it  would  be  the  wall  of  the  antrum,  which 
would  be  cnushed  down  and  out  of  the  waj  and  would  caase  no  trouble. 
Having  the  nenre  thus  free  to  the  foramen  rotundum,  next  slip  the 
ends  of  the  silk  through  a  loop  of  wire  held  with  a  small  nasal  snare. 
The  loop  of  wire  is  passed  down  the  nerre  to  the  foramen  rotundum. 
It  is  then  closed,  and  the  nenre  is  cut  and  removed.'* 

To  return  now  to  the  distal  end  of  the  nerve.  The  plexus  of  nenres 
going  to  the  cheek*  nose,  and  lip  is  gathered  up  with  a  hook,  and  the 
distal  end  drawn  out  of  the  foramen.  Storrs  then  put  the  nerve  into 
the  loop  of  a  threaded  needle  and  carried  it  down  into  the  mouth, 
leaving  the  end  which  had  been  in  the  infraorbital  canal  between  the 
alveolus  and  upper  lip ;  this  end  he  cut  off  even  with  the  mucous 
membrane.  This  was  to  prevent  anj  restoration  between  the  distal 
end  of  the  nerve  and  the  stump  left  at  the  foramen  rotuniium.  Arrest 
of  bleeding,  drainage,  and,  if  needful,  packing  the  wound,  and  the 
sutures  complete  the  operation^ 

Prof.  Kocher's  Aj:itral  Operation. — This  sm-geon,  by  dividing  the 
malai*  bone  in  front  and  behind  and  turning  it  upwards  and  outwards,  < 
gains  much  freer  access  to  the  foramen  rotundum  (Operative  Surgery^] 
Stiles' 9  Trans,,  p.  93)*     The  skin  incision  is  planned  so  as  to  avoid 
division  of  the  branches  of  the  facial  nerve.     It  begins  just  intenial  to 
the  infraorbital  foramen  nud  below  the  inner  edge  of  the  urbitiil  margin, 
and  is  carried  outwards  and  slightly  downwaids  over  the  lower  part  of 
the  malar  bone  to  the  zygoma.     The  angular  artery  is  drawn  aside  or{ 
tied  at  the  inner  etid  of  the  incision  ;  Steno's  duct  lies  below  it.    At  its  [ 
inner  end  the  incision  passes  down  to  the  bone  between  the  lowest 
fibres  of  the  orbicularis  and  above  the  origin  of  the  levator  labii.     The 
former  muscle,  along  with  the  periosteum,  is  dissected  up  as  far  as  the 
orbit ;  the  latter  is  separated  downwards  subperiosteally,  so  that  the 
nerve  may  be  exposed  at  the  foramen  and  secured. 

The  outer  part  of  tlie  incision  passes  above  the  origin  of  the 
zygomatici,  which  are  separated  downwards,  and  the  anterior  fibres  of 
the  niasseter  arc  detiiched  from  the  lower  and  inner  aspect  of  the  malar 
bone.  The  outer  and  inner  surfaces  of  the  malar  bone  are  next  laid 
hare  with  a  periosteal  elevator,  and  the  tliree  sutures— malo- maxillary, 
fronto-nialar,  and  zygomatico-malar-^are  exposed  previous  to  their 
being  chiselled  through.  The  malar  process  of  the  upper  jaw  must  be 
exposed  on  its  anttirior  surface  up  to  the  infraorbital  foramen,  and 
upon  its  upper  surface  as  far  back  as  the  sphenomaxillary  fissure. 
Anteriorly  the  process  is  chiselled  through  from  above  the  infraorbital 
nerve  downwards  and  outwards  to  just  below  the  anterior  fibres  of  the 
masseter,  and  superiorly  along  the  orbital  plate.  In  this  way  the  outer 
part  of  the  orbital  plate  and  the  superior  external  wall  of  the  antrum, 
together  with  its  hinder  angle,  remain  in  connection  with  the  malar 
bone,  and  arc  levered  out  with  it.  Before  this  can  be  done  the  fronto- 
malar  suture,  exposed  by  ujiward  retraction  of  the  upper  edge  of  the 
wound,  is  so  chiseJled  through  towards  the  back  of  the  sphenomaxillary 
fissure  that  its  upper  border,  together  with  part  of  the  zygomatic  crest 
and  of  the  orbital  plate  of  the  sphenoid,  is  removed  along  with  it. 

I'iie  malar  bone  is  dislocated  upwards  and  outwards  with  a  strong 
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liook,  and  the  orbital  fat  carefully  raised  with  a  Idimt  retractor.  The 
nerve  which  is  kept  drawn  upun  can  now  be  readily  followed  above 
the  oi)ened-up  antral  cavity  as  i\\r  i\s  the  foramen  rotund uni.  A  small 
hook  is  now  passed  behind  the  descending  sphenopaluline  nerves  around 
the  main  trnrik,  whicli  is  either  cut  aer«ms  or  removed  by  Thiersch's 
method.  The  iufraorbittil  artery  is  avoided  or  tied.  Tije  operation 
is  completed  by  replacing  tlie  malar  bone  (fixation  su tores  being 
nrmecessary)  ami  closing  tlie  wound  with  sutures.  No  bad  results 
have  followed  the  free  opening  of  the  antnnn.  The  resulting  scar  is. 
not  disfiguring. 

Operations  on  the  Third  Di¥ision  of  the  Fifth  Nerve.— I 

shall  describe  here  nenrecturay,  first  of  the  inferior  tlentaU  a  nerve  so 
eomujouly  the  seat  of  neuralgia ;  and  then  of  the  lingual  gustatory ^ 
which  is  much  less  frc(|uently  Hllected. 

Inferior  Bental :  Neurectomy. — This  nerve  may  be  attacked  in 
three  placts — at  the  mental  foramen,  in  the  dental  canal,  and  above 
the  dental  canal.  Experience  has  shown  thrtt  the  ndief  after  the  iirst 
two  methods  is  so  transitory  that  the  higher  operation  shouM  always 
be  resorted  to,  Neureetomy  here  usually  gives  relief  for  one,  two,  or 
more  years.  The  face  having  been  shavtd  aniJ  cleansetl,  the  external 
meatus  cleansed  and  plugged  with  asejjtic  wool,  the  patient  is  placed 
under  nn  amcsthetie.  The  surgeon  then  identifies  the  point  of  bone 
to  be  aiuied  at  on  the  ascending  ramus  by  taking  tlie  meeting  of  the 
two  following  lines— H^ne  perpendicular  to  the  low^er  border  of  the  jaw 
passing  upwards  from  its  angle,  and  the  other  a  continuation  backwarda 
of  the  alveolar  margin  (Hutohinson),  This  point  on  the  cheek  is  well 
below  the  parotid  duct  and  behind  the  hicial  vein.  The  skin  incision 
here  should  be  about  one  and  a  half  inches  long,  mainly  hori- 
zontal to  avoid  the  facial  nerve,  but  slightly  curved  upwards.  Prof, 
Koeher*s  incision  is  a  curved  one,  with  the  angle  of  the  jaw  for  its 
centre. 

The  subjacent  periosteum  and  masseter  ai'e  separated  from  the  bone, 
and  the  |>in  of  a  f  -  inch  trephine  is  then  applied  exactly  over 
the  spot  above  mentioned,  and  when  the  outer  table  has  been  cut 
through  the  crown  is  removed  by  an  elevator.  The  inferior  dental 
nerve  and  vessels  will  almost  certainly  be  exposed  in  their  groove. 
This  is  carefully  enkrged  by  a  small  chisel  or  gouge,  until  the  nerve, 
now  freely  exposed,  can  be  raised  on  a  blunt  hook.  It  is  then  treated 
by  Tliiersch's  method  (p.  398),  or  as  long  a  piece  as  possible,  resected, 
Care  nmst  be  taken  to  avoid  injury  to  the  vessels  which  lie  just  behind 
the  nerve.  Another  methoil  (Sir  V.  Horsley,  BnL  MtiiLJonrn.,  vol.  ii. 
1891,  p.  iig;  Mr.  llo&e^  ibid.,  vol,  i.  1892,  p.  160)  is  to  expose  the 
bone  more  freely  and  widen  the  sigmoid  notch  by  a  larger  flap,  to  turn 
this  upwards,  and  wrap  it  in  sterilised  gauze.  The  sigmoid  notch  and 
adjacent  parts  of  the  condyle  and  coroooid  process  are  next  laid  bare. 
Care  must  have  been  taken  not  to  injure  any  of  the  branches  of  the 
facial  nerve  or  lobules  of  the  parotid  gland  during  the  above  steps. 
When  the  bone  is  reach ed^  smart  oozing  must  be  expected  from  the 
nuisseteric  artery,  and  arrested  by  firmly  applied  sponge-pressure. 
The  next  step  consists  in  enlarging  the  sigmoid  notch  as  far  as  the 
upper  orifice  uf  the  dental  canal.  This  is  done  by  applying  a  }-inch 
trephine  exactly  on  the  spot  mentioned  above,   the  narrow  bridge  of 
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bone  between  it  and  the  sigmoid  notch  being  subsequently  c 
away  with  bone-forceps.  Great  care  must  be  taken,  owing  to  the 
varying  thickness  of  the  bone,  in  the  use  of  the  trephine ;  otherwise 
tlie  inferior  dental  artery  will  be  wounded  or  the  bone  fractured.*  De 
Vilbiss'a  forceps  (p.  371)  will  very  hkely  be  useful  here.  The  bone 
having  been  reniuved  Hutliciently,  some  loose  yellow  fat  usually  comes 
into  view,  and»  to  avoid  bleeding,  the  inferior  dental  and  the  internal 
niaxiHary,  if  this  be  in  the  way,  sliould  be  secured  between  two 
ligatures.  The  inferior  dental  nerve  is  next  identified  and  secured  by 
H  silk  ligature.  Tlie  exteniHl  pterygoid  having  been  levered  upwards, 
or  divided  if  needful,  the  nerve  is  followed  close  up  to  the  foramen 
ovale,  and  divided  as  high  up  and  as  low  down  as  possible,  or  dealt 
with  by  the  nietliod  of  Thierscli.  If  needful  the  lingual  nerve,  whicl 
lies  somewhat  anteriorly  and  on  a  deeper  plane,  is  then  treated  in 
similar  way.  Any  venous  bleeding  which  cannot  be  dealt  with  bj 
ligature  slionld  be  met  l>y  firm  pressure  with  aseptic  gauze.  There 
no  need  to  replace  any  bone.  The  wound,  carefully  kept  aseptic 
throughout,  is  now  thoroughly  dried,  a  small  drainage-tube  inserted  if 
there  be  still  much  oozing  or  if  the  parts  have  been  much  disturbed, 
and  the  wound  accurately  united  with  horsehair  sutures.  If  primary 
healing  occurs  there  is  no  interference  with  the  functions  of  the 
mandible*  ^M 

Lingiial  Gustatory:  Neurectomy  within  the  Month.— In  ^| 

few  cases  of  epithelioma  of  the  tongue,  not  admitting  of  removal,  this 
ojieration  may  be  performed  in  the  hope  of  relieving  the  pfdn,  and 
dnninisbing  the  rapidity  of  the  growth,  the  profuseness  of  the  fcetid 
dribbUnf(  salivaj  ^i.\  In  another  small  group  of  cases,  neuralgia  of  the 
tongue,  resisting  other  treatment,  this  operation  may  be  resorted  to 
with  entire  success. 

The  best  method  is  that  of  Roser,  of  Marburg,  who  introduced  it  in 
1855,  though  it  is  known  in  France  as  the  operation  of  L6ti6vant 
(Chabot,  Chh'urg.  ojiirat.t  p.   134).     Tlie  mouth  having  been  widely^ 
opened  in  a  good  light,  antl  tbts  tongue  drawn  over  to  the  opposite  side^H 
an  incision  is  made  in  the  fold  of  mucous  membrane  between  the  side 
of  the  tongue  and  the  gum,  the  centre  of  the  inrision  being  opposite  to 
the  last  molar  tooth.    The  overlying  mucous  membrane  is  here  so  thin 
that  the  nerve  can  usmdly  be  seen  below  it.     The  nerve  having  beei^_ 
exposed  where  it  lies  beneath  mucous  membrane   only,  just  before  i1^| 
dips  beneath  the  myo-hyoid,  is  raised  witli  an  aneurysm *needle,  and  a^ 
full  inch  removed.     The  only  ftfter-treatment  required  is  the  frequent 
use  of  a  mouth- wash. 

I  have  performed  this  operation  on  two  occasions.  In  one  the 
patient  remained  absolutely  free  from  lier  neuralgia  for  twelve  months, 
after  which  there  was  some  recurrence  owing  to  her  entire  negleo^H 
to  avail  lierself  of  the  fresh  air  and  rest  which  were  so  necessarjH 
in  this  case.  The  second  patient  remained  free  from  the  neuralgia 
for  the  six  months  during  winch  1  was  able  to  keep  her  under 
observation. 

•  To  avoid  this  laat  complication  Sir  W  Horaley  imI vises  first  driUing  the  bone  with  a 
row  of  boles  tihng  tbe  line  of  the  part  to  be  removed,  and  then  cutting  it  oat  with  curved 
bjue-Ioi-ceps  {hcMUjfra  eit,^  p.  1193^  Fig.  2j* 
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NeBrectomjr  of  the  Second  amd  Third  Divisions  of  the 
Fifth  Nerve  in  front  of  the  Ganglion  inside  the  SkuU,-- 
Operations  on  the  Grasserian  Ganglion, 

Peripheral  operations  on  the  second  division  of  the  Fifth  Nerve  in 
CRvSes  where  tlie  pahitiiie  and  posterior  dental  branches  are  not  yet 
involved,  and  one  on  the  inferior  dental  and  lingual  giistatorv  in  cases 
where  these  branches  are  alone  affected,  and  the  mischief  has  not 
spread  to  other  branches,  e,(j.,  the  auriculo-temportd,  have  now  been 
given.  It  remains  to  consider  the  operative  treatment  of  cases  in 
which  either  the  second  or  third  division  of  the  fifth  nei*ve  is  more 
deeply  aifected,  cases  in  which  peripheral  operations  have  failed,  and 
lastly  those  in  which  the  neumlgia  has  alread}^  invaded  two  of  the 
main  divisions  of  the  fifth  nerve.  Reference  to  p.  398  will  show  that 
Mr.  J.  ilotchinson,  jnn.,  is  emphatic  in  his  opinion  tliat  in  these  cases 
tlie  operation  shonld  be  intracranial,  as  this  method  alone  gives  radical 
relief.  We  have  seen,  moreover,  that  the  extracranial  routes  which 
attack  the  nerves  at  their  exit  from  the  sknll  are  followed  by  serious 
fixity  of  the  jaw^  (p.  400). 

The  following  is  an  instance  in  winch  Mr*  Hutchinson  pnt  his 
opinion  to  the  test  by  resecting  the  second  division  of  the  fifth  intra- 
cranially  (Lan,,  vol.  i.  1904^  p,  1044;  Surf}.  Treat,  of  Facial  Nevraigia, 
p.  70). 

The  case  was  one  of  typical  epileptiform  neuralgia  confined  to  the 
distidbution  of  the  second  division,  occurring  in  a  robust  patient  of  60, 

The  cranial  wall  havrng  been  reniovcil  as  describetl  at  p.  407^  ttie  dura  mater  and  brain 
were  theo  carefully  pushed  upwards  and  inwarils,  the  foramea  rotuiKlura  l>eiag  aimed  at 
as  a  landmark.  Much  dillicidty  wna  ♦iixperient^ed  in  dtiing  Uii«  owin^  to  the  thitjncM 
of  tlie  dura  mater,  and  some  ecrcbrrwpinal  fluid  escaped.  The  trunk  of  the  second  diyision 
and  the  ganglion  were  thoroughly  exposed  and  the  whole  intracranial  part  of  the  nerve 
WAB  removed^  the  nerve  being  divide*!  close  to  the  Git^eriau  ganglion  and  again  iit  the 
foramen  rotunduni.  A  small  drain  waa  unGd^  but  no  biuie  replaced.  Priuiaiy  healing 
followed,  and  for  eighteen  months  the  patient  had  not  had  the  len^st  return  of  bis  trouble. 

Mr*  Hntchinson  considers  this  operation  in  every  way  superior  to 
that  of  Carnochan,  and  where,  as  in  this  case,  the  second  division  is 
alone  affected,  removal  of  the  Gasseriaii  ganglion  is  nnnecessary.  He 
expresses  liimself  as  confident  that  no  recurrence  is  likely  to  take  place. 

Operation  on  the  Gas&erian  Granglion. — This  strtntme  has 

lieen  reacvht'd  bj  twci  routes,  i.  The  extracranial. — This  method  was 
brouj:(hi  into  prominence  by  Mr,  W.  Rose,  whose  name  it  bears.  By 
it  the  ganglion  and  the  nerve  trunks  are  reached  by  trephining  at  the 
base  of  the  skull  from  without.  ii.  The  intracranial. — Here  tbe 
ganglion  and  nerve  trunks  are  got  at  within  the  middle  fossa,  throtigh 
the  side  of  the  skull.     Harlley-Krause  method  (p.  406). 

Of  the  above  the  first  has  been  abandoned  owing  to  the  ditlicnlties, 
the  possihle  had  results  which  are  given  beIow%  and  the  imcertainties 
of  its  results.  It  will  therefore  not  he  described  here.  While,  as  will 
be  folly  shown,  the  intracranitd  method  is  not  without  its  own  serious 
difficulties  and  dangers,  it  gives  far  better  access,  and  its  results  ai-e 
incomparHbly  better. 

Those  who  desire  full  details  of  the  extracranial  route  will  find  them 
given  by  Mr.  Rose,  Bnt.  MctL  Journ,,  voL  i.  1S92,  p.  261}.    Ilefereu<ift 
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bone  between  it  and  the  sigmoid  notch  being  subsequently' 
away  with  bone- forceps.  Great  care  must  be  taken,  owing  to  the 
vai'ving  thickness  of  the  bone,  in  the  use  of  the  trephine  ;  otherwise 
the  inferior  dental  ai'tory  will  be  wounded  or  the  bone  fractured.*  De 
Vilbiss's  forceps  (p*  371)  will  very  Ukely  be  useful  here.  The  bone 
having  been  removed  sufticientlv,  some  loose  yellow  fat  usually  comes 
into  view\  and,  to  avoid  bleeding,  the  inferior  dental  and  the  internal 
maxillary,  if  this  be  in  the  way,  should  be  secured  between  two 
ligatures*  The  inferiur  dental  nerve  is  next  identified  and  secured  by 
ft  Bilk  ligature.  The  external  pterygoid  having  been  levered  upwards, 
or  divided  if  needful,  the  nerve  is  ftdlowed  close  up  to  the  foramen 
ovale,  and  divided  as  high  up  and  as  low  down  as  possible,  or  dealt 
with  by  the  method  of  Thiersch.  If  needful  the  lingual  nerve,  which 
lies  somewhat  anteriorly  and  on  a  deeper  plane,  is  then  treated  in  a 
Bimilar  way.  Any  venous  bleeding  which  cannot  be  dealt  with  by 
ligature  should  bo  met  hy  firm  pressure  with  aseptic  gauze.  There  is 
no  need  to  replace  any  bone*  The  wound,  carefully  kept  aseptic 
throughout,  is  now  thoroughly  dried,  a  small  drainage-tube  inserted  if 
there  be  still  much  ouzing  or  if  tlie  parts  liave  been  much  disturbed, 
and  the  wound  accurately  united  with  horseliair  sutures.  If  primary 
healing  occurs  there  is  no  interference  with  tbe  functions  of  the 
mandible. 

Lmgual  Gustatory:  Neurectomy  witMn  the  Mouth*— In  a 

few  cases  of  epithelioma  of  the  tongue,  not  admitting  of  removal,  this 
oi>eration  may  be  perfurmed  in  the  hope  of  relieving  the  pain,  and 
dnninisliing  the  rapidity  of  tlie  growtb,  the  profuseness  of  the  foetid 
dribbling  saliva,  &c.  In  anuther  small  group  of  cases,  iieuralf^ia  of  the 
tongue,  resisting  other  treatment,  this  operation  may  be  resorted  to 
with  entire  success. 

The  best  method  is  that  of  lioser,  of  Marburg,  who  introduced  it  in 
1855,  tlnmgli  it  is  known  in  France  as  the  operation  of  L^ti^vant 
(Chabut,  Chintnt,  oplrat,^  p.  134).  The  mouth  having  been  widely 
opened  in  a  good  light,  and  the  tongue  drawn  over  to  the  opposite  side, 
an  incision  is  made  in  the  fuld  of  mucous  membrane  between  the  side 
of  the  tongue  and  the  gum,  the  centre  of  the  incision  being  tipposite  to 
the  last  molar  tooth.  The  overlying  nnicoas  membrane  is  here  so  thin 
that  the  nerve  can  usually  be  seen  below  it.  The  nerve  having  been 
exposed  where  it  lies  beneath  mucous  membrane  only,  just  before  it 
dips  beneath  the  myo-hyoid,  is  raised  with  an  aneurysm-needle,  and  & 
full  inch  removed.  The  only  after-treatment  required  is  the  frequent 
use  of  a  mouth-wash* 

I  have  performed  this  operation  on  two  occasions*  In  one  the 
patient  remained  absolutely  free  from  her  neuralgia  for  twelve  months^ 
after  which  there  was  some  recurrence  owing  to  her  entire  neglect 
to  avail  herself  of  the  fresh  air  and  rest  which  were  so  necessary 
in  this  case.  The  second  patient  remained  free  from  tlie  nenralgift 
for  the  six  months  during  wliich  1  was  able  to  keep  her  under 
observation. 


•  To  avoid  this  Iflflt  complication  Sir  V,  Horal^ij  ad  vises  first  driUing  the  bone  witb* 
row  of  holes  along  the  lioe  of  the  part  to  be  removed,  atid  then  cutting  it  out  with  corred 
bune-force|>B  {^toe,  tujtra  eti.,  p.  ti93i  Fig.  2)* 
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to  the  Prartiti/m^r^  1^99*  P-  253,  wiD  show  that  ILr.  Rose  himself  gave 
U|f  Lis  i/i^ttK/d  and  adro^-atNl  extensive  resection  of,  first,  the  saperior 
njaxillan',  and,  fe^f'^ridlv  (after  an  interval  of  a  few  weeks),  of  the 
iiiffrrior  maxillary  rliviMon. 

7'he  followintf  are  the  chief  difficolties  and  dangers  of  the  extra- 
cranial route : — 

(jj  'I*he  very  limited  field  in  which  the  sargeon  has  to  work  in  this, 
one  of  the  most  difticnlt  operations  of  sorgerr.  (2)  H»moniiage. 
'i'his,  from  the  presence  (,{ the  pterygoid  plexns,  is  certain  to  be  troable- 
Kome,  and  may  be  baffling.  Even  in  Mr.  Rose's  experienced  hands 
(Lan.,  1892,  vol.  i.  pji.  71,  1S2,  293)  this  proved  to  be  the  case  on  two 
occasions ;  in  one  it  is  recorded  that  only  the  posterior  half  of  the 
ganglion  was  removed,  and  the  aniesthetic  area  was  found  later  on  to 
be  mainly  confined  to  the  third  division  of  the  nerve;  in  the  other  case 
the  dura  mat^-r  and  the  Eustachian  tube  were  injured,  leading  to  infective 
fatal  enr-ejihalitis.  In  the  only  case  in  which  I  have  performed  this 
operation  the  oozing  not  only  from  the  pterygoid  plexus  but  from  other 
small  veins  through  the  foramen  ovale  and  other  small  openings  in  the 
base  of  the  skull  was  so  persistent  that  the  needful  prolongation  of  the 
anaesthetic  and  operation  necessitated  deferring  the  completion  of  the 
operation.  This  was  undertaken  five  days  later,  and  I  was  able  to 
resect  the  second  and  third  divisions,  the  auriculo-tempoml  and  buccal 
nerves,  and  what  I^believed  to  be  the  posterior  half  of  the  ganglion.  This 
proved  however  not  to  have  been  the  case.  The  pain  returned,  and  the 
patient  was  later  on  operated  upon  with  complete  success  by  Mr.  J. 
Hutchinson,  jun.,  at  the  London  Hospital,  by  the  intracranial  method. 
He  informed  me  that  my  trephine-opening  had  just  missed  the  ganglion. 
(3)  Injury  to  the  Eustachian  tube.  In  one  case  there  was  free  hemor- 
rhage from  the  nose  and  mouth  during  the  operation.  The  necropsy, 
five  days  later,  showed  that  injury  to  the  Eustachian  tube  had  led  to 
infection  of  the  wound  and  meningitis.  (4)  The  division  of  bone 
required,  viz.,  zygoma  and  coronoid  process,  has  been  followed  by 
necrosis.  (5)  Tlie  fixity  of  the  jaw  and  a  disfiguring  scar,  the  latter 
especially  in  women,  are  common  sequelie. 

Operations  on  the  Gusserian  Ganglion  by  the  intracranial  route. 
The  Hartley-Krause  operation. — The  following  description  is  based 
upon  Prof.  Krause's  article  (v.  Berginann's  **  System  of  Surgery,"  Amer. 
Trans.,  vol  i.  p.  585),  Mr.  J.  Hutchinson,  jun.  {The  Surgical  Treatment 
of  Facial  Neur(d{fia,  p.  75),  and  the  account  given  by  Dr.  Hartley, 
(Annals  of  Surgery,  1893,  p.  509).  As  the  operation,  affording  as  it 
does  the  only  complete  cure  of  inveterate  neuralgia  of  the  epilepti- 
form type,  is  likely  to  be  increasingly  performed,  and  as  it  is  liable  to 
be  one  of  the  most  difficult  in  surgery,  I  have  gone  much  into  details,  I 
trust  helpful  ones.  Preparatory  treatment — As  shock  from  a  prolonged 
operation  and  htcmorrhageis  a  chief  cause  of  death  accounting  in  the  pub- 
lished cases  for  nearly  half  the  mortality,  all  the  well  known  precautions 
must  be  taken  before,  during  and  after  the  operation.  In  the  previous 
sterilisation  of  the  field  of  operation  the  external  auditory  meatus 
should  be  cleansed  and  plugged  with  sterile  gauze.  Some  writers 
advise  ])aring  and  suture  of  the  centre  of  the  lids  before  the  operation 
is  begun.  Prof.  Krause  does  not  recommend  this  step  as  it  interferes 
with  examination  of  the  cornea,  and  because  "  healthy  eyes  in  general 
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do  not  become  inflamed  after  the  Gasserian  ganglion  is  removed/**  He 
admits  that  the  danger  is  greater  if  there  is  any  suppnration  about  the 
lachrTf-mal  sac,  or  if  earlier  peripheral  operations  have  interfered  with 
closure  of  the  lids  by  facial  paralysis,  Mr,  Hutchinson  considers  this 
Btep  not  only  irksome  hut  needless,  owing  to  the  great  rarity  with 
which  it  is  needful  to  interfere  with  the  ophthahnic  division,  as  this  is  so 
seldom  the  seat  of  neuralgia.  He  further  points  out  that  temporary 
closure  of  the  lids  affards  no  guarantee  for  the  future  safety  of  the  cornea 
when  the  ophthalmic  division  has  heen  divided. 

Operation. — This  may  be  divided  into  three  stages,  (i)  Opening 
the  skull;  (2)  Findimj  the  G  an  glum ;  (^)  Remoinng  (he  GanffUon. — The 
following  especial  instruments  should  be  at  band,  those  named  at 
p.  370  according  as  the  surgeon  will  remove  the  hone  or  turn  down 
an  osteoplastic  Hap,  a  special  broad  flexible  retractor  (higlily  polished 
80  as  to  reflect  the  light,  at  least  8  cm.  long  (Krause).  An  aneurysm 
needle  with  a  short  curve  and  smaller  than  usual  or  a  flexible-eyed 
probe  ma}^  be  needed  to  tie  the  middle  meningeal  artery.  Shai*p  and 
hlunt-poiuted  tenotomy  knives,  fine-pointed  blunt  dissectors  and 
elevators,  an  electric  head-lamp,  and  a  dentist*s  chair  for  raising  the 
patient  into  the  sitting  position. 

(i)  Opening  the  skulL — Very  little  need  be  added  here  to  the  full 
directions  given  at  p.  370.  Here,  also,  the  operator  will  be  guided  by 
his  experience  and  the  remarks  made  above  as  to  whether  he  will 
remove  the  bone  or  perform  an  osteoplastic  operation,  and  the  means 
that  he  will  adopt  in  either  case.  In  addition  to  tlie  points  given  at 
P*  367,  which  will  aid  the  surgeon  in  his  choice  of  method,  two  others 
may  be  given  here.  Mr,  Hutchinson  gives  the  folio wiug  as  a  reason 
for  preferring  removal  of  bone  in  addition  to  the  fact  that  the  gap  will 
be  completely  fdled  up.  **  The  bone  forming  the  temporal  fossa  m 
thin  an*!  deeply  grooved  in  old  subjects  (and  nearly  all  the  patients  are 
elderly),  and  in  using  Gigli*s  saw  or  chisel,  i&c,  the  dura  mater  is  readily 
injured^  Although  in  the  late  stage  of  the  operation  this  sometimes 
cannot  be  avoided,  and  the  escape  of  cerebro-spinal  fluid  even  facili- 
tates access  to  the  ganglion,  at  an  early  stage  it  is  undesirable^* 
If  the  osteoplastic  method  is  adopted,  the  words  of  Krause  must  be 
remembiBred.  When  the  base  of  the  flap  is  fractured,  the  fracture  line 
runs  about  i  cm.  above  the  zygoma ;  the  crest  of  Ijone  which  remains 
here  and  which  interferes  with  the  view  is  removed  with  gouge- 
forceps  down  to  the  base  of  the  skull — that  is,  to  the  infra- 
temporal crest.  It  is  absolutely  necessary  that  the  base  of  the 
skull  be  fully  exposed  and  the  dura  down  to  the  point  where 
it  turns  in  below.  The  flap  should  be  well  rounded,  with  its 
base  at  the  zygoma  and  its  upper  edge  two  inches  above  this  ridge. 
The  two  extremities  of  the  incision  should  bfgin  at  the  eminentia 
aiiicularis  behind  and  the  malar  bone  in  front*  The  bone  to  be 
reuiHved  is  the  front  half  of  the  squamous  portion  of  the  temporal. 
However  made,  the  flap  when  raised  is  wrapped  in  sterile  gauze.  The 
position  of  the  patient  is  important.  Prof.  Krause  writes :  '*  The 
patient  is  almost  iu  a  sitting  posture,  the  .head  rests  upon  the  ijcciput, 
and  an  assistant  holds  it  as  directed.     In  this  position  tlie  blood  and 


*  As  will  be  seen  later,  Prof.  Kmode  remoyes  the  entire  ganglioii. 
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the  exuding  cerebro-spmal  fluid  which  would  otherwise  collect  mt  Uie 
bottom  of  the  fantiel-sbaped  wound  will  flow  oui»  and  thus  the  view  will 
not  be  so  readily  obstructed/'  This  position  also  lessens  the  hemorrbage. 
The  brain,  moreoTer,  tends  to  fall  back.  Mr.  Hutchinson  has  foiiBd 
Unit  with  due  care  tlie  sitting  position  in  a  dentist's  chair  will  not  in* 
crease  the  difficulties  of  the  amesthetLst.  t.  Ber^(mann»  I  believe,  raises 
tlie  patient  into  the  sitting  position  when  the  skull  has  been  opened. 

(2)  Finding  the  Ganglion. — Partly  with  a  blunt  raspatory  or  closed, 
curved,  blunt-pointed  scissors,  partly  with  the  finger,  the  surgeon  now 
separates  the  dura  mater  very  carefully  from  the  base  of  the  skull, 
working  directly  inwards  towards  the  foramen  and  rotund um  ovale^ 
which  lie  at  a  depth  of  i^  inches  from  the  wall  of  the  temporal  fossa. 
Tbe  fornmen  spinosum  is,  however,  placed  externally  to  as  well  as 
slightly  behind  the  foramen  ovale,  and  will  therefore  probably  be  reached 
first.  Mr.  Hutchinson  has  found  that  the  eminenlia  articularis  is  a 
sufficient  In nd mark  for  the  two,  being  situated  on  the  same  vertical 
plaiit\  3  cm.  external  to  and  slightly  below  th^m. 

The  next  step.s  will  vary  somewhat  according  as  the  middle  meningeal 
is  tied  as  a  rule  or  nc»t.  It  will  be  remembered  that  hfcmoiThage  of 
different  kinds  and  from  different  sources  is  one  of  the  chief  difficulties, 
and  the  ctiief  cause  in  prolonging  an  operation  always  diflicult  and 
usually  performed  in  patients  ijf  poor  vitRlit3\  Prof.  Krause,  who, 
writing  in  igo2,  had  an  experience  of  36  operations,  recommends  this 
precaution  strongly.  He  allows  that  in  cases  where  the  foramen 
spinosum  is  situated  exceptionally  far  behind  the  foramen  ovale,  this 
step  nuiy  not  be  needful,  **  yet  ligature  and  division  are  much  safer  and 
should  ht:  continued  by  all  means,"  The  dura  mater  having  been 
sepanitod  ainl  the  foramen  .spinosum  reached,  the  brain  surrounded  by 
tlie  dura  is  now  carefully  raised  by  a  right-angled  retractor  held  by  an 
assistant*  This  elevation  should  go  no  further  than  is  absolutely 
necessary  to  ohtain  a  clear  view.  By  raising  the  dura  with  an  elevator 
from  the  bane  of  the  sktill  iuternnl  to  the  artery  so  that  the  second  and 
third  divisit*na  of  tlie  hfth  nerve  become  visible,  the  artery  with  its  two 
veins  etJuieM  into  view  as  a  tltsiinct  strand  running  up  to  the  dura  from 
tht*  lununen  HpiuoHum,  and  can  he  isolated  on  all  sides  and  divided 
between  two  threads  pnssed  by  the  means  mentioned  above  (p.  376), 
If  the  ligatures  slip  or  owing  to  other  cause  cut  through  the  vessel, 
K^lu^(e  introiluceH  a  Idunt  right-angled  hook  itito  the  foramen,  presses 
it  down  lightly  witli  a  raspntory,  and  turns  it  to  and  fro  until  the 
hleediug  stops,  or  leaves  it  in  plrtce*  Ligature  of  the  external  or 
oomuum  caruiid  is  not  to  be  performed  now  or  as  a  preliminury  step, 
as  Inis  been  iTeommeuded  ;  in  one  case,  which  occurred  in  Phila- 
delphia, death  of  the  llap  and  fatal  septicemia  fo!h>wed.  Mr. 
HuiehiiiRon  1ms  found  Unit  while  it  is  possible  to  remove  the  ganglion 
without  ligature  of  the  niiihllo  meningeal,  its  division  between  tw^o 
ligatures  undoubtedly  farilitateft  the  raising  of  the  dura  mater  and 
expoMuriv  cif  tho  inferior  inaxillary  nerve  and  the  lower  edge  of  the 
gjingliou.  With  r<*giinl  to  ligature  of  the  external  carotid  he  considei*s 
that  ibis  proeetlure  will  iith'cl  the  arterial  bleeding  very  little  owing  to 
the  free  eidlateral  eirenlation*  He  has  only  once  taken  this  step,  and 
iu  this  easts  the  ligature  being  i>erfonued  in  the  middle  of  the  operation, 
tio  apparent  ellVet  was  produced,     **  Keeping  the  patient  in  an  upright 
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sitting  position  is  far  more  effective  than   ligatore   of  the   external 
carotifl,  since  it  checks  both  venous  and  arterial  bleeding,'* 

The  dara  mater  is  next  raised  still  further  towards  the  middle  line, 
very  carefnlly  on  account  of  the  tension  within  the  dura  and  the 
vicinity  of  the  cavernous  sinus.  To  check  the  oozing,  pledgets  of  dry 
sterilised  gauze— the  wound  should  be  as  dry  as  possiWe  throughout — 
on  Spencer  Wells  forceps  should  he  eniplojed,  tliey  also  serve  to  raise 
the  dura  gently.  If  the  oozing  be  very  free  the  operation  must  be 
interrupted  for  a  few  minutes  in  order  to  pack  in  dry  gauze,  the 
retractor  being  removed,  if  needful,  or  slightly  displaced  forwards  or 
backwards,  a  step  whicii  Krause  has  often  found  sufficient  in  checking 
bleeding  from  the  dural  veins.  If  exceptionally  this  should  not  be  the 
case,  he  removes  the  retractor  and  introduces  more  ^^auze. 

(3,)  DeaUiifj  With  the  Nerves  and  Ganfjlion. — '*If  the  retractor  is  well 
placed,  the  third  branch  is  freed  with  a  fine  elevator,  and  then  the 
second  division,  which  lies  about  half  an  incli  forwards  and  niesially  ;  the 
dura  is  lifted  off  each  from  the  foramina  to  the  ganglion,  and  then 
the  nerves  are  raised  from  the  bone.  The  same  procedure  is  now 
adopted  with  the  ganglion  itself;  it  succeeds  perfectly  well  if  several 
thin  but  particularly  firm  strands  of  connective  tissue  are  cut  through 
here  and  there  with  blunt-pointed  scissors*  In  general,  however,  it  is 
Bufiicient  to  push  back  the  parts  with  small  gauze  pledgets  on  holders,** 
Occasionally  there  may  he  a  small  tear  in  the  dura,  and  cerebro -spinal 
fluid  may  flow  out ;  tliis,  however,  is  of  no  consequence  in  an  aseptic 
opei'tttion* 

"This  stage  may  be  simplified  by  grasping  the  third  branch  with 
forceps,  and  rendering  it  tiglit  so  that  the  ganglion  comes  forward 
somewhat;  for  this  reason  the  branches  should  he  cut  through  last  of 
all»  since,  hy  them,  the  ganglion  is  anchored,  so  to  speak,  in  its  place,** 
At  all  events,  Krause  has  in  every  case  succeeded  in  dissecting  free  the 
ganglion  to  its  inner  edge,  and  so  fur  backwards  against  the  U[iper 
border  of  the  petrous  bone  that  the  trunk  of  the  fifth  just  became 
visible.  The  ganglion  appears  like  a  network  of  fibres  and  is  greyish 
red,  the  trigeminal  trunk  is  almost  white,  and  its  fibres  run 
longitudinally. 

**The  author  has  purposely  exposed  the  first  trigeminal  branch  only 
at  its  ininicdiate  junction  with  the  ganglion,  and  has  not  followed  up 
its  further  "course,  since  it  runs  forwards  in  the  wall  of  the  cavernous 
sinus.  Besides  this  the  abducent  and  trochlear  nerves  lie  in  its 
immediate  vicinity,  and  more  mesially»  the  oculomotor  nerve  ;  all  injury 
to  these  nerves  must  be  avoided. 

**  Should  the  cavenious  sinus  be  wounded,  the  resulting  alarming 
heenioiThage  can  be  checked  by  pressing  a  small  sponge  on  a  holder 
against  the  site.  As  soon  as  the  brain  falls  into  its  normal  position  the 
hiemorihage  stops  without  further  eflbrt;  otherwise  a  snniU  strip  of 
gauze  must  be  pressed  against  the  bleeding  site.  It  should  be  left  in 
place  and  the  end  carried  out  of  the  wound.  The  pressure  wUh] 
sinus  is  very  slight. 

**  Before  proceeding  further  the  surgeon  shonh^ 
ganglion  transversely  with  longitudinal!^ 
portion,  where  it  passes  into  the  trig* 
front  of  the  upper  border  of  the  pet 
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auperior  petro^l  sinos.  Great  csra  thonld  be  exercised  thai  none  of 
the  sti'ucttu*es  lying  mesially,  nai  even  the  smallest  fold  of  diira  mater, 
is  can|;ht  in  the  tip  of  the  forceps. 

*'  The  surgeon  must  now  cut  throagh  the  second  and  third  brancheB 
with  a  sharp  tenotome  or  small  curyed  sctaaora  cloM  to  the  forameii  wmXL 
and  rotundum.  The  forceps  which  has  ffrisped  the  ganglion  can  now 
be  slowly  rotated  aromid  its  axis.  The  entire  ganglion  will  always 
folloWj  and  with  it  a  larger  or  smaller  piece  of  the  posteriorly  placed 
trigeminal  trunk.  The  first  branch  generally  tears  off  close  to  the 
ganglion,  but  since  only  peripheral  portions  of  it  remain,  it  is  as  good 
as  gone. 

"  In  conclusion  the  author  presses  the  peripheral  stumps  of  the 
second  and  third  branch  us  deep  as  possible  into  the  foramen  rotundam 
and  ovale  with  an  elevator."     (Krause). 

Opinions  differ  as  to  the  extent  to  which  ganglion  should  he  removed. 
Prof.  Keen,  like  Prof.  Krause,  would  remove  the  entire  ganglion.  He 
believes   that  the  present   methods  of  dealing  with  the  eye  are  ao 
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BoiB'a  hooks,  blunt  and  sbarpr  for  isobitiiig  and  dividing  the  trunks  of  the  fifth 
nerve.    (Down  Bro«.'  Cftt,) 

iinproved  that  its  preservation  is  ensured  though  the  whole  ganglion 
be  removed.  On  this  subject  the  remarks  at  p.  412  sljould  be  referred 
to.  Secondlji  any  arbitrary  line  of  reuioving  the  outer  two-thirds  and 
leaving  the  inner  third  will  leave  diseased  ganglionic  cells  if  the 
ganglion  is  affected.  Any  stimulus  from  the  first  division  will  excite 
sensation  in  these,  and  thus  bring  about  a  return  of  pain.* 

Mr.  Hutchinson^  on  the  other  hand,  would  limit  the  removal  of  the 
ganglion  to  its  lower  and  outer  part  by  the  section  shown  in  Fig.  145. 
The  ganglion  is  exposed  by  removal  of  the  outer  layer  of  its  sheath  which 
is  alwaj-s  closely  adherent.  When  this  exposm*e  has  been  thoroughly 
effected,  and  not  before,  the  superior  and  inferior  divisions  are  cut 
cleanly  across  at  their  foramina  with  a  tenotomy  knife  or  the  hook 
(Fig.  144).  The  ganglion  being  firmly  held  by  toothed  forceps  is  now 
divided  so  as  to  leave  the  oplithahuic  division  intact.  This  method 
which  has  given  excellent  results  in  his  hands  is  baaed  on  the  fact  that 
the  ophthalmic  divijsion  is  not  often  the  seat  of  neuralgia.  Mr. 
Hutchinson  has  not  found  a  case  in  which  by  leaving  the  ophthalmic 
trunk  neuralgia  occurred  in  it.  The  advantages  of  the  above  method 
are  **  (i)  There  is  no  aneesthesia  of  the  cornea,  and,  hence,  no  risk 


*  The  compamttvc  infreqtjency  with  which  the  gnnglion  is  found  diseased  has  been 
alluded  to  at  |>.  398^ 
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of  loss  of  the  eye.  (2)  There  should  he  no  danger  of  injuring  the 
oculomotor  neiTes,  or  the  cavernous  sinus*  (3)  The  Beverity  of  the 
operation  is  rendered  less,  the  hietnorrhaf^e  and  the  chance  of  injurious 
pressui'c  on  the  brain  being  both  materiall}^  diminished," 

Closure  of  the  Wound  mid  Afier'Treatment. — In  many  cases  as 
soon  as  the  operation  is  finished  and  the  hrain  allowed  to  settle  down 
in  its  place  the  hsemoiThage  ceases,  or  can  be  checked  by  temporary 
pressure.  If  serious  hleoding  continue  the  careful  use  of  tampons 
nuist  be  trusted  to.  And  here  I  would  remind  my  readers  that  the 
teinporo-sphenaidal  lobe  has  frequently  been  found  injured  in  necropsies 


FiQ.  1^5. 


C.A. 


-f*t!fl51' 


Ti. 


The  cftvernous  sinus  and  Gasscrian  gaoglion  seen  from  above.  P,B.— Tlie 
yetmiia  bone,  C.A, — Carotid  artery,  ili,,  iv.,and  vi. — The  oculomotor  nerves, 
showing  tlieir  relation  to  the  ophLhalinic  divifiion  of  the  lifth  nerve.  The 
relative  fKTsitions  of  the  mitldle  meningeal  artciy  and  the  inferior  maxillary 
nerve  are  ahown.  The  dotted  line  croHsing  the  Gasserian  ganglion  represent p  the 
section  adviwetl  in  removing  the  latter,  together  with  the  iuperigr  and  inferior 
majtilliiry  trunks.     (J.  If  tit'Chinson,  Jr.) 


of  fatal  cases,  and  that  a  fertile  source  af  such  injury  is  the  use  of  gauze 

durinc^  and  at  the  close  of  the  operation,  I^urin^'  the  operation  tlie 
use  of  small  pieces  of  gnuze  wrnnfj  out  of  sterilised  adri^nalin  solutinu 
and  careful  shifting  of  the  retractor  will  arrest  venous  oozitij:**  That 
from  tlie  middle  meningeal  has  hr*e»i  nllndprl  to,  p.  408.  Bleeding 
from  the  ca\^ernou8  sinus  is  to  V  interfering  with  the 

ophthalmic  dj\asinn  np'  »'hich  it  springs. 

Infective    nu  followed  in 

several  required 

to  «»  '5,     The 

qui  »  here. 
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Prof*  Krntise  prefers  to  finish  the  operation  in  one  sittingt  eTen  if  it 
takes  long  owing  to  frequent  interruptions  due  to  tlie  need  of  resortiiig 
to  frequent  packings :  he  only  "  resorts  to  the  operation  in  two  stmges 
in  the  extremest  eases.  For  he  does  not  consider  it  without  risk  la| 
expose  patients  exhausted  by  protracted  severe  pains  twnce  witliin  a 
short  time  to  ttie  dangers  of  narcosis  and  an  operative  procedure. 
Besides,  the  sseptic  course  is  endangered  if  the  deep  wound  remains'^ 
open  long,  even  if  the  flap  is  secured  over  the  iodoform  tampon  with  a 
few  sutures.  In  general,  the  operation  in  one  sitting  where  the  bone 
was  preserved,  ri^quired  one^and-a-half  hours  ;  with  slight hfemorrhage  he 
has  frequently  required  only  twenty  to  twenty-five  minutes  after  the  J 
ho  tie  has  been  cut  out  of  the  skulL"  In  estimating  the  meaning  ol 
•'extremest  cases*'  my  readers  will  remember  that  Prof.  Krattse  w 
speaking  after  operating  on  36  cases.  Those  with  necessarily  very 
different  experience  will  he  wiser  if,  in  spite  of  all  precautions  having 
to  face  the  persistently  severe  hflemon*hage  of  which  I  have  spoken 
and  to  which  I  sball  refer  again,  they  decide  to  meet  the  risks  of 
deferring  the  completion  of  the  operation  rather  than  those  of  fatallj 
exhausting  their  patient,  or  incompletely  removing  the  ganglion  because 
they  cannot  see  it.  Bui  with  the  experience  now  before  us  such 
hEBmorrhftge  should  more  rarely  be  met  with.  On  the  completion  of  the 
operation  n  medium-sized  drainage  tube  is  passed  through  the  entire 
depth  of  the  wounil,  between  the  dura  and  skull,  and  V>r ought  out  at 
the  posterior  angle  of  the  incision  in  the  skin  :  where  the  osteoplastic 
method  has  been  employed  the  bone  must  be  notched  here  to  allow  the 
tube  exit.  Where  the  skull  has  been  removed  it  is  needless  to  put 
back  bone.  The  tube  should  be  removed  in  forty -eight  hours.  In  those 
cases  where  the  chira  has  been  opened  accideiiUdly  or  intentionally  in 
order  to  relieve  the  tension  of  the  brain,  the  escape  of  eerebro-spinal 
fluid  for  the  first  few  days  may  be  such  as  to  retpiire  daily  change  of 
the  dressings. 

The  cornea  will  need  careful  nttention.  Those  who  suture  the  lids 
will  divide  the  united  portion  in  about  two  weeks,  notliing  stronger 
than  boracic  acid  lotion  having  been  used  as  a  lotion  in  the  interim » 
and  afterwards  large  protective  glasses  should  be  constantly  worn  to 
prevent  access  of  dust  (Hutchinson).  Prof,  Knuise,  who,  as  we  have 
seen,  disjienses  vvitli  suture  of  the  lids,  uses  a  Buller's  eyeglass  to  be 
worn  as  lung  as  any  tendency  to  irritation  remains.  He  advises  that 
no  bandage  be  employed  to  protect  the  cornea  as  it  always  exerts  some 
pressure.  In  two  cases  where  the  facial  nerve  had  been  injured  by 
previous  operation  he  saw  linear  ulcers  develop,  which  ciirresponded 
exactly  to  the  cilge  of  the  upper  lid,  Mr,  Hutchinson  (/or,  Rupra  cit,^ 
p.  no)  states  thut  if  the  ganglion  be  completely  removed  there  will 
always  remain  some  risk  of  trophic  ulceration  and  the  loss  of  the  eye* 
In  support  of  this  he  has  collected  ten  cases.  While  the  danger  is 
greatest  during  the  first  few  weeks,  an  annesthetic  cornea  is  never  really 
safe.  Tliis  risk  can  be  avoided  by  excision  of  the  ganglion  in  the 
manner  deseribeil  at  p.  410. 

Reeults  of  the  Operation* — Prof.  Keen,  of  Philadelphia,  who  in  1898 
had  o]>errtted  by  the  intracranial  method  in  fourteen  cases  (On  Resection 
of  the  Gmgerian  Cfanglkm,  with  a  Pathological  Report  on  the  Ganglia  by 
Proj\  Spiller,  1898),  writes  :  **  What  has  been  the  history  of  the  cases 
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as  to  cure  ?  So  far  as  I  know,  there  have  been  only  four  cases  in  which 
the  pain  has  returned ;  one  reported  by  Rase,  one  by  Dana,  and  two 
by  myself*  But  I  especially  desire  to  call  attention  to  the  fact  that 
my  own  two  cases  of  reeurrence  were  my  first  two  operatiojis ;  that  in 
Case  L  no  microscopical  examination  of  the  fragments  was  made,  and 
in  Case  IL  the  examination  revealed  no  ganglionic  cells  or  nerve-libres. 
Case  I.,  as  I  now  look  at  it,  was  imperfectly  done,  and  Case  II,  still 
more  so.  Therefore  the  recurrence  of  pain  in  these  two  cases  cannot 
be  used  as  an  argument  against  the  removal  of  the  ganglion.  In 
addition  to  the  above,  Krause  has  ^reported  one  case  in  wliich  the 
sensory  root  was  found  diseased,  and  the  pain  returned  on  the  other 
side  of  the  face.  We  can  conclude,  therefore,  in  general,  as  the  result 
of  experience  in  over  icmj  cases  of  intracranial  operation,  that,  practically, 
the  pain  will  not  return  in  over  i  or  2  per  cent,  in  any  such  severity  as 
to  liken  it  to  the  original  disease,  and  that  it  will  not  return  at  all  in 
more  than  4  or  5  per  cent."  l)r,  Tiftany,  of  Baltimore,  who  has 
atforded  much  help  to  surgeons  in  this  matter  by  his  article  with  a 
collection  of  108  cases  (Trans.  Amer.  Surg,  A^soc,  1S96,  p.  i),  shows 
that  while  recurrence  of  pain  may  follow  intracranial  excision  of 
branches  of  the  fifth  nerve  close  to  the  ganglion,  recurrence  has  not 
been  observed  in  those  cases  in  which  tlie  ganglion  itself  has  been 
known  to  be  removed,  '*  The  place  wliere  the  ganglion  was  supposed 
to  be  by  the  operator  has  been  curetted,  or  pieces  of  tissue  picked 
away  with  pincei*s,  more  or  less  in  the  dai'k ;  this  does  not  constitute 
known  removal ;  it  does  constitute  attempted  removal — a  very  diiferent 
thing.'' 

Prof.  Krauae,  writing  in  1902  with  an  experience  of  36  cases,  says 
that  he  has  never  seen  a  recurrence  in  any  of  his  cases  in  which  the 
ganglion  was  removed  for  typical  trigeminal  neuralgia,  though  nine 
years  have  elapsed  since  his  first  extirpation. 

Mr.  Hutchinson  (loe,  supra  dt,  p.  125)  writes  that  the  cases  in 
which  recurrence  of  epileptiform  neuralgia  has  followed  on  the  same 
side  as  the  operation  may  be  put  into  two  classes,  *'  Either  the  pntient 
was  neurotic  or  hysterical  (i.e,,  not  really  a  suitable  subject  for  the 
operation),  or  the  operation  has  failed  to  deal  adequately  with  (perhaps 
has  never  even  touclieLl)  the  Gasseriau  ganglion.*'  With  regard  to 
recurrence  of  the  neuralgia  on  the  opposite  sidt  this  authority  has  only 
been  able  to  find  two  or  three  instances  amongst  the  records  of  several 
hundred  cases. 

Mortality  of  the  Operation,— We  have  seen  that  Prof,  Krause, 
writing  very  briefly,  says  that  of  his  36  cases,  '*  3  died  as  an  immediate 
result  of  the  operation.*'  Having  collected  128  cases  operated  on  up 
to  the  end  of  1899  by  the  method  he  describes,  Krause  finds  the 
mortality  to  be  one  of  15*6  per  cent.,  15  to  20  per  cent,  may  be  justly 
taken  as  the  mortality  of  the  operation  except  in  specially  skilled 
hands**     Here,  from  the  special  experience  gained,  the  mortality  of 


*  While  this  raortalitj  ia  '•  partly  iLidaccd  from  ca^ 
was  stiU  iu  an  ex  peri  men  tul  Bbum**  (HutchiuKon)  it 
successful  ca^MjiS  h**^  lilitthe^l — ma 

be  remembered  t  e  no*" 

Bfdtimore,  in  ai 
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the  operation  is  uiucli  lower.  Thus,  Mr*  HutchiiisoD  writes,  **  Lexer's 
eleven  aud  my  owe  eight  cases  amount  to  nineteen  without  a  single 
death.  Sir  V,  Horsley  kindly  tells  me  that  his  pei-sonal  experience 
ha8  increased  to  approximately  120,  with  six  deaths.*  Taking  hta 
cases  with  Lexer's  and  my  own,  w^e  have  140  cases  with  six  deaths,  only 
4  per  cent.,  and  this  includes  two  fatal  cases  which  some  surgeons 
might  have  left  out.*' 

Difflciilties  and  Bangers  of  the  Operatiozu — From  tlie  detailed 
account  already  given  it  will  have  been  easy  to  estimate  these.  Per- 
haps the  most  striking  testimony  is  that  given  by  Prof.  Keen,  of 
l^lnhidelphia,  a  sur^'eon  well  known  for  his  wide  operative  experience, 
and  particularly  in  cranial  and  cerebral  smrgery.  Thus,  in  his  paper 
quoted  from  ahove  he  writes  ;  "  Even  now,  after  having  operated 
on  eleven,  I  always  approach  the  opemtion  with  a  certain  anioutit  of 
hesitation.*' 

But  while  the  Hartley* Krause  operation  will  always  remain  one  of 
the  most  diliicult  in  surgery,  and  one  from  the  gt*uvity  of  its  dangers 
not  to  he  undertaken  lightly,  it  has  proved  itself  far  superior  to  the 
extracranial  method  from  the  wider  operation-field  which  it  affords,  tlie 
better  access,  and  thus  the  far  greater  certainty  of  its  results;  and  it 
mny  he  cnniidcntly  expected  tlnvt  by  strict  attention  to  tlie  details 
of  tochniqut^  which  we  possess  the  mortality  will  now  be  lowered, 
especially  if  surgeons  are  able  to  operate  on  patients  earlieri  before 
their  vitality  is  so  much  lowered,  and  if  they  avail  themselves,  when  it 
is  indicated  (p.  412),  of  the  two-stage  method.  To  recapitulate  the 
chief  difficulties  and  dangers,  the  chief  appetir  to  he  (i)  Those  met 
with  in  exposing  the  duj^i  mater,  these  have  been  considered  at  p.  370. 
(2)  Hajuionhage.  Several  sources  may  be  met  with,  (a)  The  diploe. 
(//)  The  middle  meningeal  artery.  The  methods  of  dealing  with  this 
have  been  fully  given  at  p.  265  and  408.  For  the  sake  of  justice  to 
others  and  for  that  of  completeness  it  is  right  to  mention  here  that 
Harvey  Gushing  has  recently  advocated  a  method  which  he  terms  the 
Direct  Infra*artenal  MelhofL  In 'making  the  temporal  Hap,  and  remov- 
ing the  bone,  the  incision  does  not  go  quite  so  high  as  in  the  Hartley - 
Krause  method  and  Gushing  removes  the  zygoma  and  detaches  the 
temporal  muscle  and  periosteum  downwards  with  the  object  of  fully 
exposing  the  infra-tempurtd  crest,  and  thus  making  certain  of  exposing 
the  middle  meningeal  artery  low  down  under  the  anterior  inferior  angle 
of  the  parietal,  wlien  the  skull  is  opened. 

Mr,  Hutchinson  considers  that  in  removal  of  the  zygoma  and  in 
the  opening  of  the  skull  low  down,  Cushing's  method  shows  a 
reversion  to  Rose's  operation,  and  that  it  is  doubtful  whetlier  these 
shght  modifications  present  any  real  gain.  On  the  other  hand,  Prof. 
Kocher  thinks  so  highly  of  the  operation  that  he  describes  it  and 


p,  12)  g[v€s  the  mortality  as  22  to  23  per  cent.    In  the  tliscussioti  which  foUowed,  DPg; 
HansboCf,  of  Cincinnati ,  thouy^ht  that  if  it  were  possible  to  obtain  accounts  of  atl  theca 
operated  upon,  the  mortahty  would  be  nearer  50  per  cent, 

•  ''  Of  the  silt  fatal  cases,  cercbral  biemorrbiij^e  was  the  cause  in  three  ;  one  patient  died 
from  septic  infection  (from  a  septic  caac  in  tbc  same  ward  of  the  hospital).  In  the  other 
two  00308  an  interval  of  three  or  four  montha  occurred  after  the  operation^  the  cause  of 


death  being  doubtful," 
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no  other  in  the  kst  edition  of  his  Operative  Surgery  (Stilus's  Trans,, 
P-  98). 

For  want  of  space,  and  in  the  belief  that  the  full  details  already  given 
will  suffice,  I  have  not  described  it  here.  The  original  paper  will  be  found 
in  The  Trans,  ColL  of  Ph/s,  of  Philadelphia,  April,  1900,  and  Journ, 
Amer.  Med,  Assoc,  April  28,  1900,  p.  1035.  Other  souices  of  bleetiing 
are  (c)  the  small  middle  meningeal,  especially  the  brancli  running  nnder 
the  ganglion  ;  (d)  the  veins  of  the  dura  mater;  (c)  those  of  Santorini ; 
(/)  the  cavernous  sinus,  and  even  [g)  the  internal  carotitl.  Meang  for 
dealing  with  haemorrhage  have  been  ah*eady  given.  Speaking  generally, 
tampons  will  suffice  for  venous  bleeding  ;  to  be  really  reliable  in  the  case 
of  arterial  it  will  be  necessaiy  to  push  the  strip  into  the  bony  foramina* 
tliemselves*  But  the  steps  ah'eady  fully  given  should  amply  suffice  for 
deaUng  with  the  middle  meningeal,  and  for  avoiding  the  internal  carotid 
ai'tery.  (3)  Tension  and  bulging  of  the  dura  ma  ten  We  have  seen 
from  Dr.  lianshoti''s  case  (p*  357),  that  the  sitting  position  causes  the 
brain  to  recede.  This  position  and  opening  the  dura  if  needful  to 
evacuate  the  fluid  must  he  trusted  to  meet  the  above  difficulty. 
(4}  Shock.  Owing  to  the  usual  condition  of  the  patients  (p,  397)  and 
the  severity  of  the  operation,  every  precaution  must  be  taken  before, 
during  nud  after  the  operation  to  meet  and  lessen  tbis  danger, 
(5)  Infection  of  tbe  wound.  During  a  necessarily  prolonged  operation 
this  may  enter  by  many  paths.  It  is  most  Ukely  to  occur  if  tbe  dura 
mater  is  opened,  giving  rise  to  escape  of  cerebro-spinal  fluid,  if  this 
membrane  and  the  subjacent  brain  are  bruised  by  the  retractor,  or  the 
use  of  gauze  in  arresting  bleeding,  and  when  tlie  employment  of  tampons 
is  extensive  or  prolonged.  Locally,  meningitis  is  a  common  form  of 
infection  ;  in  one  case  a  cerebral  abscess  proved  fatal  three  months 
after  the  operation.  Here  a  ligature  had  caused  suppuration.  (6)  In 
addition  to  fatal  hemiplegia  and  other  evidence  of  damage  to  the  brain, 
the  use  of  the  retractor,  etc.,  has  led  to  paralytic  symptoms  which 
gradually  cleared  up.  There  is  reason  to  believe  that  collection  of 
blood  under  the  flap  may  also  lead  to  hemiplegia,  and  require  removal. 
(7)  Ulceration  of  the  cornea  (p.  412), 

I  have  not  thought  it  needful  to  go  into  details  with  regai*d  to 
sparing  the  motor  root  of  the  fifth  by  dividing  the  sensory  one 
above.  While  theoretically  desirable,  this  step  is  not  a  practical 
one.  '*  Repeated  experiment  has  convijiced  me  that,  in  the  cavum 
Meckel ii,  it  is  impossible  to  divide  the  sensory  portion  completely 
without  sacrificing  the  motor  root ;  above  the  cavern  it  is  so  difficult 
as  to  depend  almost  upon  chance  '*  (Hutchinson).  Krause,  after 
repeated  attempts  to  preserve  the  motor  root,  has  given  these  up. 
The  loss  of  sensation  causes  the  patients  but  little  discomfort ;  they 
are  able  to  take  food  far  better  than  before,  and  the  disfigurement  is 
trifling. 


•  Uia  eFidentfrom  the  following  words  of  Kmuae  that  he  haa  known  of  this  accident, 
"If  the  misfortane  of  injury  to  the  iotertml  carotid  ahoulc"  "Ht  check  the 

boeEDorThagG  by  lightly  packing  the  carotid  canid  with  gati  'wgu  aixe  of 

tbe  vessel  atid  the  high  blood  pn^ssurc   the  tamjvou   oiti  At   Jeast 

fi?e  days,  and  it  would,  therefore,  be  advisable  to  '  terilised 

iodoform  gau^e.'* 
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OPEBATIONS    OK    THE    FACIAli    NERVE. 

STRETCHIHG    THE    FACIAli    NEEVE. 

OPEBATIVE    TREATMENT    OF    INTRACTABLE    FACIAli 
PARALYSIS    OF    PERIPHERAL    ORIGIN. 

Stretohing  the  Facial  Nerve.^ — As  will  be  seen  from  the  remarks  made 
below  (p.  417),  it  is  extremely  doubtful  if  aiivthiug  more  than  temjmrary 
relief,  of  a  variable  tliinitioii,  can  be  promised  by  this  measure, 

Mr*  Godlee  published  {Clin.  Soc.  Trans.,  vol,  xiv.  p.  45)  a  case  ia 
which  he  stretched  the  facial  nerve  in  a  case  of  tic  spamnodique  without 
pain.  Tlie  steps  given  below  (p.  420)  will  serve  for  the  exposure  of 
the  nerve. 

The  perfonimnce  of  thU  operation  i«  eaay  In  thin  patlenta  ;  in  stoat  and  muscular 
ones  it  would  be  more  diflicuU.  ]n  different  cx|M3riinentF!  on  the  dead  mbject  the  amount 
of  tension  which  the  nervu  would  bear  dlffereii  very  much  ;  in  »oaie  cases  it  resisled  for 
an  niyprociftbk  time  the  strongest  possible  pulJ,  m  otbera  it  snapped  across  wiih  the 
grwiteat  reailitjess. 

The  line  for  the  nerre  is  exactly  pamllel  with  the  upper  bonier  of  the  digastric,  and 
It  will  be  found  about  half-way  down  tlmt  part  of  the  miu;toid  process  which  is  cxpoaed 
in  the  wouod^  viz,,  the  free  imterioi  border.  The  great  auricular  nerve  will  be  in  part 
diTided,  but  as  long  as  the  operator  kueps  in  the  eamc  plane  na  the  digastric  he  can 
scarcely  wound  any  vessel  of  importance.  The  deep  part«  of  the  wound  are  in  close 
proximity  to  the  internal  jugular  vein.  The  only  vcaseb  whirh  should  be  met  with  are 
the  posterior  auricular  vein  supcrticially,  and  it-s  artery  more  dt^eply,  but  a  good  deal  of 
hiwmorrhage  may  arise  from  glandular  branches  ;  and  Mr.  Go<lle€'8  advice  to  keep  the 
wound  in  a  (?ood  light,  well  opeae<J  out  with  retractons,  and  carefiilly  sponged  dry,  shoald 
be  1  em  em  be  red. 

Points  whloh  d«aairv«  Attention. ^i)  Finding  the  nerve.  —  To  avoid  needlesB 
injury  and  to  shorten  the  operation,  Prof,  Keen  •  fouud  a  we^k  faradic  cnrrent  very 
useful.  A  wet  sponge  was  held  on  the  cheeky  and  a.  fine  wire  at  the  other  end  was  applied 
to  various  jjoints  in  the  wound  till  the  nerve  was  found. 

(2)  Mode  of  strutching  the  nerve. —  Prof,  Keen  advises  stretching  from  the  peripheiy 
lowatds  the  centre.  The  amount  of  force  to  be  used  he  estimates  at  four  to  five  pounds,  and 
this  he  thinki*  can  best  be  achieved  empirically,  by  attempting  to  lift  the  head  (six  to 
seven  pounds),  and  abandoning  the  attempt  the  moment  any  fibres  give  w^ay.  In  other 
words,  the  stretchings  should  be  as  severe  as  the  integrity  of  the  nerve  will  allow. f 

(3)  Uesults  of  the  operation.  —  It  appears  that  while  many  cases  have  been, 
temporarily,  very  much  relieved,  as  a  certain  rule,  when  the  nerve  recovers  itself,  the 
spasms  return. 

Prof.  Keen,  in  the  tabic  at  the  end  of  his  paper,  gives  two  cfis^  in  which  the  cure 
lasleil  much  longer,  if,  indeed,  it  may  not  bo  calle<l  permanent — viz.,  SouthamXJ  in 
which  there  was  absolnte  relief  for  five  years,  and  one  under  the  care  of  Jesas,§  in  which 
the  cure  ha<l  lasted  two  years  and  eight  montha. 

♦  ^aacs^  ^  Surffgfjf,  July  1886,  p.  13*  In  the  moist  condition  of  the  wound  a  strung 
current  will  produce  mosenlar  spasm  at  once,  but  a  very  weak  current  will  only  do  so  whan 
the  nerve  is  touched. 

t  Two  cases  are  quot^i — those  of  Eulenberg  and  Schilssler — in  the  first  of  which  the 
nerve  was  *'  physically  disorganised  **  by  the  stretching,  while  in  the  seooad  the  nerve 
lay  in  a  small  loop  in  the  cavity  of  the  wound  ;  yet  in  each  the  paralysis 
disappeared  and  the  spasms  partially  returned. 

t  LaneHf  August  27,  1881  ;  ibUi,,  April  10,  1886. 

§  Wie^  Med.  Woek.,  No.  2,  1884,  and  No.  27,  1887.     It  is  an  interesting  fact  I 
paralysis  followed  in  this  case. 


i  gradually    ^H 
act  that  on    ^^t 
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Prof.  Keen's  conclading  words  are  as  follows  :  **  It  would  seem, 
therefore,  tliat,  whether  viewed  from  the  point  of  ptUliatioii  or  of  cure, 
the  operation  is,  with  our  present  knowledge,  to  be  looked  upon 
favourably.  Further  observations  may  show  its  inutility,  but  when 
we  c'oiisider  the  utter  hopelessness  of  iiuprovement,  much  less  reeovery, 
from  any  other  means,  relief  by  this  operation,  even  if  temporary,  is 
Imd  at  a  very  trivial  eost,  and  would  be  welcomed  by  any  sufferer, 
while  permanent  cure  is  not  impossible." 

Mr.  Oodlee  in  a  second  paper,*  in  which  he  published  the  result 
of  his  first  case — after  practically  remaining  absent  for  nine  months, 
the  convulsions  suddenly  returned  subsequently  to  a  severe  nervous 
shock,  and  gnuhmlly  increased  until  they  regained  all  tlieir  former 
intensity — sums  up  less  favourably:  **  In  discussing  the  question  of 
recojoinending  the  operation  to  a  patient,  we  must  not  forget  that  the 
risk,  with  due  care,  is  almost  nil ;  that  a  certain  immunity  from  the 
trouble  may  be  safely  promised  for  a  time,  and  tbat  tins  period  may 
be  very  considerably  prolonged,  and,  while  Southam'a  remarkable 
case  remains  completely  well,  there  is  always  the  hope  that  the  relief 
may  be  permanent.  Were  it  not  for  this,  however,  I  am  afraid  that 
the  general  verdict  would  be  thut  the  time  has  come  when  this  small 
chapter  of  surgical  therapeutics  .  .  *  must  be  closed." 

It  is,  of  course,  to  be  understood  that  no  patient  would  be  advised 
to  subnnt  to  the  operation  without  a  thorough  trial  of  other  remedies, 
short  of  nerve-stretching. 

And,  after  submitting  to  stretching  of  the  nerve,  patients  should  be 
nmst  careful  to  avoid  any  exciting  and  predisposing  causes  of  a  return 
of  their  trouble— viz.,  exposure  to  cokl  chills,  sudden  bright  lights, 
mental  worry,  and  insufficient  or  improper  food. 


OPEBATIVE    TBEATMEHT    OP    I^TTHACTABLE    FACIAL 
PABALTSIS    OF   FEBIPHEBAL   OBIGIK. 

O])erations  have  lately  i>een  devised  hy  anastomosis  of  tlie  facial 
with  tlie  spinal  accessory  or  hypoglossal  nerve  with  a  view  of  improv- 
ing intractable  facial  paralysis  origioating  in  its  course  tlirough  the 
temporal  bone,  or  just  outside  this  bone,  from  injury. 

Enough  definite  knowledge  from  a  sufficient  number  of  cases  care- 
fully watched  for  a  sufficient  period  is  gradually  accumulating  to  show 
how  far  this  operation,  which  is  not  an  absolute  cnre^  can  be  relied 
upon  to  aftbrd  rdh'f  which  will  outweigh  the  disadvantages  whicli  it 
entails.  To  consider  this  in  a  little  detail,  the  operation  can  only 
prove  a  cure  if  the  cortex  can  be  sufficiently  educated,  and  if  the 
patient  will  persevere  with  this  education,  so  as  to  accomplish  inde- 
[  pendent  movements  of  the  face  dissociated  from  those  of  the  shoulder 
or  tongue,     A  few  cases  show  that  this  result  has  been  completely! 

•  Both  Mr,  GcKUee's  sci'ond  paper  (T/i/*.  &n\  rr«i»j».,  voL  xvi.  p.  220)  ami  Prof.  Keen*8 
(Jocmpra  cit.)  coiiUhi  tAbles,  the  former  giving  thirteen,  the  latter  twenty-one  cases, 
Mr  G 0(1  lee's  case  was  unwilling  to  purchase  relief  f  ^t  by  submitting  to 

permanent  paralysis  of  ihe  aficctcd  side  of  her  face.  '  the  very  obvions 

nature  of  the  deforniiiy» 

f  In  several  of  the  coses  ao  carefully  reported  «low  evidence 

of  partial  recovery  u  given.     Thus  in  the  out  Balhince,  of 
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acconi|»Ushei1.  Sbort  of  tliiSp  the  chief  adranUii^e  is  tliat  in  a 
intmber  of  cases,  not  in  all,  as  Uie  facial  muscles  gain  some  power  of 
mov€  meat  associated  with  those  of  the  shoulder  or  tongue,  they  regi 
some  tone  also,  and  thus  the  flaccidity  of  the  face  disapi>cai*s.  But 
til  is  ^mu  follows,  it  only  shows  itself  when  the  muscles  are  At  rest- 
In  the  great  ninjority  of  cases  the  paralysed  side  of  the  face  lo; 
remains  motionless  when  the  opposite  one  is  in  action,  as  in  laugLi 
The  only  movements  possible  on  the  paralysed  side,  e*g,,  after  fac 
accessory  anastomosis,  are  those  associated  with  movements  of  tl 
should er.  If  the  patients  desire  to  contract  the  facial  miiscles,  th< 
must  move  the  shoulder*  This  is  certainly  true  for  a  period  varyi 
from  three  to  eighteen  months.  As  the  play  of  the  facial  muscles  is 
tlje  index  of  the  state  of  the  mind,  it  is  clear  that  as  long  as  they  act 
only  in  association  with  those  <if  tlie  shouhler,  any  movement  of  the 
muscles  of  the  slioulder  may  cause  an  expression  of  the  face  which  is 
not  in  tlie  least  iu  hiirmony  witli  the  state  of  the  mind.  I'his  has 
been  met  with  frequently.  A  good  instance  is  ^iven  in  one  of  the 
seven  cases  published  in  a  paper  by  Mr.  C,  A.  Bal lance,  Mr,  H 
Ilultance,  of  Norwich,  and  Dn  Purves  Stewart  {Btit,  Med,  Joun 
May  2,  1903).  The  patient  had  been  operated  on  nine  mon 
previously. 


the 
rit.^H 


f 


'*  The  Qaccktity  of  tbe  ta/ot  had  dissppearod,  bo  that  when  at  rest  il  was  pra(^tic«ll/ 

tymmctrtcal.  No  volanturjr  movement  could  yet  be  j>crformcti  without  simulUweooB 
elcvAtion  of  the  fihouhler.  Morwver,  the  facijil  niovcments  were  so  easily  elicited  by 
slji^ht  Khoiikkr  movements  that  the  friitlent  ba^l  to  carry  her  parasul  or  ombtx^Ua  in  the 
right  hnnd  hiBtend  of  the  left^  otbei'^'iM?  LDToluntary  faciid  movemeota  80  readUy  cccorred 
thai  awkwanJ  muuodcrstaiidmga  with  strangers  resulted.** 

Another  inconvenience  is  the  atrophy  of  the  shoulder  muscle 
which  follows,  thoui^li  this,  as  a  rule,  disappears  if  the  aiiastomosi 
he  performed  as  ativised  by  Mr,  Balhince  ami  otliers* 

As  to  the  nerve  to  be  selecterl,  the  conclusion  arrived  at  by  thfl 
writers  of  the  above  paper  is  thut  facio-hypo«|lossal  anastomosis  is  pren 
feniMe  to  fiicio-accessory,*  for  tliese  reasons,  (i)  The  nearness  of  the^ 
cortical  centre  of  the  ton^^ue  to  that  of  the  face*  (2)  The  fact  that 
some  of  the  movements  of  the  ton^^ue  are  closely  associated  with  those 
of  the  face.  To  these,  it  may  be  added,  that  duriufj  the  period  in 
whicli  the  movenients  of  the  face  continue  dependent  upon  those  of 
the  tongue,  less  awkwardness  will  result  owin^  to  the  latter  beiiifi 
hidden  from  view.  As  to  the  date  of  tbe  operation,  the  writers  are  d| 
opinion  that  when  the  paralysis  has  lasted  six  months,  no  recovery 

Norwich*  the  patient,  eight  months  after  the  <>j>t!ratioii,  could  close  the  eyelidii  coiiijdetcl 
l>y  a  stroB^  effort*      Ten  and  11  half  iiionihH  afier  the  openition  the  fwxl  no  longer  h»dg 
iti  the  check.     Dr,  Kentic<Jy  {Brit.  Mi'd,  Jmtrn.,  June  6,  1903,  p.  1348)  writes  tlmt  hi| 
puHeiit   hiul  "recovered  the  power  to  make  iode]>endciit  movemcnla  of  the  orbicul 
palpebrarum,  giving  a  practically  nnririal  use  of  the  c>elitb«T  indepeu'h'ntly  of  nay  000 
tmctionH  of  the  sburno- mastoid  or  of  the  trufiCKiuHf  auil  hIso  that  ifthur  imperfectly  \ 
ordiuatcd  movements?  of  other  nnisclca  of    the  right  Bide  of  the   face  were  reeoveredJ 
"  IHstiuctive   iDiprovcment"  was  elill  koiok   on  four  years    after  the   o^^eration. 
n.  A.  Balhiucc's  hitest  results  are  given  bidow  Q),  42o), 

•  In  ft  letter  {Brit.  M^tf.  Jmn'H.,,  May  30,    1903)  Mr.   Ballaace  shows   that    Pp 
Bernhartltj  of  Berlin,  idso  prefers  fucio-hypoglojwid  aoaBtomofiia, 
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to  be  expected,  and  the  sooner  the  operation  is  performed  after  this 
date  the  better,  Mr.  Bttllance  and  Dr.  Keoriedy  pointed  out  that  the 
surgeon  sliouki  comiimnieate  to  his  patient  as  accurate  a  knowledge  as 
possible  of  the  extent  of  recovery,  partial  or  complete,  which  the 
operation  offers. 

In  the  naajority  of  cases  the  operation  will  be  performed  for 
paralysis  due  to  disease  of  the  temporal  hone  ;  much  more  nirely  after 
fracture  of  the  base  (case  v.  operated  on  by  Mr.  Ballanee  (loc.  supra 


Fig.  146. 


ift 


F^  Parotid,  n^  Digastric.  6  M^  ^bemomn^iokt.  At  8  the  branch  of  the  epinal 
flcccfisory  to  llie  traj^^cziu^,  uut  long,  has  been  h>>jfe<l  up  over  the  digaistTic,  and 
unitefl,  end  to  tnd,  to  the  divided  faciaL    (Faure.) 


clt,) ),  or  wounds  outside  the  skull.  Thus  Mr.  Ballanee  mentions  a  ease 
of  this  kind  in  which  he  was  unable  to  complete  tire  operatiMU  as  the 
trunk  of  the  facial  nerve  had  been  carried  away  by  a  bullet.  Harvey 
Cushing,  who  reviews  the  whole  subject  {Annaits  of  Surgery  ^  May,  1903), 
also  reports  a  case  of  paralysis  due  to  a  revolver  bullet. 

After  renioval  of  the  buHet  Ciiahing  waited  nntit  the  wound  was  soundly  trloHCfJ,  fear- 
ing ihat  otherwise  it  might  caiisc  inf<H;tron  of  the  one  which  he  proposed  to  make.  A 
£ac*i(>-acoeesor,y  aaast-omoBis  wq»  ma^le  by  end-to-euci  saturc  over  the  [>ost€rior  belly  of  the 
digastric      Iniproveir  "   *hr>inati0n    aod    tftkiag    food    followed    very  eiirly, 

and,  six  months  af  I»  »tatc*d  that  *'  considerable   improvcrDCut  was 

appreciable/* 

27 — 2 
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It  is  pointed  out  that  llie  sac^reM  of  the  operation  depends  lar^c 
upon   the   delicacj   with   which   the  nerves  are  handled^  upon 
accurate  approximation  with   the  least  poBsible  aaiore-taateriAl. 
tljat   placed   only  in   the   nerve  sheaths  —  Gushing    used    the 
delicate    strands  of  split  silk— upon  absolute  hietnostasiat  aiid   upon 
tlie  care  with  which  the  tissues  are  ha  tidied,  since  it  is  of  the  at 
iiiipMitance  that  there  should  be  a  mininmm  of  scar  fomiatioa. 

Operation.  —  (Fiff,    146)*      The    following    steps    will    suffice 
exposure   of  the    facial,    the    spinal   accessory,   and   the   hjpoglc 
nerves, 

A  free  incision  is  made  along  the  anterior  border  of  the  stemo- 
mastoid,  beginning  at  the  level  of  the  base  of  the  mastoid  process* 
After  division  of  the  dense  tibrous  tissue  here  the  muscle  is  retracted^ 
and  separated  if  necdhil  from  the  mastoid  process,  the  anterior  border 
of  which  must  be  exposed.  The  posterior  auricular  vessels  are  ci 
Lying  a  little  anteriur  to  this  point,  and  on  a  deeper  level,  is  the  ha 
of  the  styloid  procej^s  acmss  wliieh  the  nerve  runs  towards  the  parotid 
gland.  The  lower  and  back  part  of  this  gland  having  been  freed  and 
drawn  forwards  and  the  ilignstric  downwards,  the  facial  nerve  will 
come  into  view,  Hm\  h  to  bo  fullowed  up  as  high  as  the  stvdo-mastoid 
foramen.  The  spinal  accessory  will  be  found  a  little  below  the  digas- 
tric, running  downwards  and  outwards  to  the  sterno-mastoid.  When 
this  nerve  is  chosen  for  anastomosis,  different  methotls  have  been 
employed.  M.  Faure  having  found  the  main  trunk  preserved  the 
branches  to  the  sterno-mastoid.  He  took  the  branch  to  the  trapezius, 
cutting  it  from  this  muscle  as  long  as  possible,  separated  it  from  the 
spinal  portion,  so  as  to  bring  it  up  easily  in  the  form  of  a  loop,  with 
the  concavity  upwards  over  the  posterior  belly  of  the  digastric,  where 
it  was  fixed  by  end -to -end  suture  to  the  divided  facial.  Later,  he 
preferred  to  fix  the  branch  to  the  trapezius  **  eiul-to-side  to  the  uncut 
trunk  of  the  faciar*  (Balhince).  Kennedy  divided  the  spinal  accessory 
nerve,  with  the  exception  of  one  si*le  of  its  perineurium,  and  sutured.^ 
end- to-side,  the  divided  trunk  uf  the  facial  into  this  gap.  ^H 

The  aJteV' treat  mail  consists  mainly  in  a  judicious  stimulation  hy 
daily   galvanism    for   months,    after   tlie  wound  is  healed.      This    is 
continued    until    faradic    excitability    reappears,    when   faradism 
substituted* 

Mr.   Ballance  wrote  to  me,   June,   1905  :    **  I  do  not  do  now  th| 
end-to-aide   anastomoBis  '*   (illustrated    in    Fig>    12,    loc>   Buptn    cit,)l 
**  Iji  Jado'ac<'€s»or}^  anastomosis  I  divide  the  accessory,  except  a  sine 
portion  of  the  sIieHtli,  on  one  side,  and  tlien  unite  the  cut  end  of  th| 
fjicial  end-to*t'Tnl  to  the  upper  segment  ot  the  accessoi'y.     This  niear 
tcmponuy  paralysis  (two  to  three  months)  t^f  the  sterno-mastoid  and 
trapezius.     In/ttewhifpoglossal  anastomims  I  divide  the  hypoglossal 
the  posterior  border  of  the  hypogloslus ;  the  proximal  end  is  united 
ti>  tlie  facial   end'to-end,     I  then   divide  the  gustatory  and  unite  its' 
proximal  end  to  the  distal  end  of  the  hypoglossal  so  as  to  get  return  of 
movement  in  the  muscles  supplied  by  the  hypoglossal/' 

'*  Ca«e  vi.  had  perfect  dissociated  movement  of  the  face  at  the  end, 
of  eighteen  months.     Case  vii.  is  dead  of  malignant  disease,  I  believe 
Case  viii.  has  now  dissociated  movement  in  speaking  and  laughing, 
have  been   told  of  two  cases  of  independent  dissociated   niovA 
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gppeai'ing  after  three  moDths  in  facio-hypoglossal  anastomosis.  This 
anastomosis  appears  the  best,  aa  the  centres  for  movement  on  the 
cortex  of  the  tongue  and  face  are  close  together/' 
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Where,  after  burns,  stabs,  ulcerations,  sloughing,  operations  for 
removal  of  gi'owths,  a  most  annoying  salivary  fistula  persists,  the 
patient  suflferiiig  from  disngreeable  hot  dryness  of  tlie  month,  and  from 
consist nt  irritation  and  intlaniniation  of  the  soft  [nirts  from  the  dribbling 
of  saliva,  where  previous  measures— i'^^^.,  collodi^in  and  heated  wire, 
jiaring  the  edges — have  failed^  the  surgeon  may  adopt  one  of  the 
fullowing  measures  : 

(i.)  This  will  often  succeed  in  a  recent  case. 

The  opening  into  the  mouth  is  first  found,  or  one  in  its  position 
made,  by  passing  a  fine  silver  probe  fi'um  tlie  llstuk  into  the  mouth.* 
As  soon  as  the  oral  opening  is  found  or  estahlislied,  the  probe  is  passed 
from  the  mouth  along  the  duct,  beyond  the  fistula,  up  to  the  gland 
itself.  The  other  end  of  the  probe  is  then  brought  out  of  the  angle  of 
the  inoutli,  carved,  and  secured  by  strips  of  gauze  and  collodion  on  the 
cheek,  while  the  fistula  is  kept  as  dry  as  possible,  and  covered  with 
collodion,  in  the  hope  that  it  will  close,!  now  that  the  oral  opening  is 
re-establiabed,  otherwise  the  fistula  must  be  closed  hy  operation, 

Mr.  H.  Morris  {Clin,  Soc,  Trana,,  vol,  xiii,  p.  144)  has  recorded  a 
case  which  he  successfully  treated  on  tlie  same  lines,  but  with  a  fine 
catgut  bougie,  which  is  much  more  easily  worn  than  a  probe.  He  also 
suggests  that  it  would  he  well,  if,  during  any  operation  on  the  face  for 
removal  of  a  new  growth,  it  he  found  necessary  to  diviile  the  duct,  that  a 
bougie  should  be  passed  at  once,  and  the  patenc)^  of  the  duet  secured. 

(ii,)  In  cases  of  longer  standing,  where  the  duct  is  more  obliterated, 
especially  at  its  narrow  oral  end,  and  the  restoration  is  not  so  easy, 
some  such  operation  as  Desault's  must  be  performed.  The  follow- 
ing modification  is  that  of  Kaufmann,  The  account  is  given  by 
Prof»  Kiittner  (v.  Bergmann's  "System  of  Practical  Surgery,'*  .Im^r. 
Tnins.,  vol.  i.  p,  614)*  A  fine  trocar  and  cannula  are  pushed  through 
the  cheek  from  the  fistubx  forwards  and  inwards  into  the  mouth, 
following,  as  far  as  possible,  the  course  of  the  duct.  **  A  fine  piece  of 
india-rubber  tuliing  is  passed  through  the  cannula,  the  latter  being  then 
withdrawn,  so  that  i>ne  end  projects  into  the  mouthy  while  the  other 
is  cut  olYs*>niewhat  ohli([uely,  and  placed  so  that  the  saliva  can  tlow  directly 
into  the  tube.  One  can  also  simply  permit  the  tube  to  project  upon  the 
cheek.  The  tube  remains  in  place  eight  days,  and  is  then  shortened 
at  both  ends  close  to  the  level  of  the  skin  and  nmcous  membrane.  In 
eigtit  or  ten  days  more  it  is  removed  entirely.  The  saliva  will  now 
flow  through  the  new^  canal  into  the  mouth,  and  the  external  fistula  will 
close  by  itself  or  after  cauterisation  or  direct  suture,      Kaufnnuiu's 


•  Close  to  the  projection  of  the  mucoiw  membrane,  which  nsuftllj  denotes  the  position 
of  the  orifice  nf  the  duct,  opposite  to  the  second  upper  molar  tooth. 

f  If  this  fail^  a  pla^tir  operation  of  paring'  the  etIgeB  find  uniting  them  with  numerous 
»**xl  fishing^gut  find  hnrstlmir  sutures  will  |>robably  be  requirod. 
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method  is  simple  and  rational  and  suited  for  buccal  as  well  as 
masseteric  fistulas.  With  a  buccal  fistula  it  is  simply  necessary  to 
puncture  the  cheek  at  the  abnormal  orifice  in  a  straight  direction,  or 
with  a  slight  deviation  to  the  front ;  with  a  masseteric  fistula,  however, 
one  must  be  careful  not  to  push  the  cannula  through  the  masseter,  for 
a  foreign  body  in  the  muscle  is  not  borne  well,  since  it  causes  severe 
pains  and  even  trismus ;  besides,  the  long  track  will  readily  close  again 
if  it  runs  between  muscle  fibres.  Hence  in  a  masseteric  fistula  the 
trocar  must  first  be  pushed  from  the  opening  of  the  fistula  subcuta- 
neously  to  the  anterior  edge  of  the  masseter  before  the  oral  mucous 
membrane  is  perforated."  In  order  to  thoroughly  establish  the  patency 
of  the  new  duct  catgut  or  a  very  fine  piece  of  laminaria  tent  (Eiichsen, 
Surgeii/,  vol.  Hi.  p.  557)  will  probably  be  required  to  prevent  the 
tendency  to  close. 

Instances  of  treatment  by  direct  suture  and  difierent  plastic  opera- 
tions, especially  indicated  in  masseteric  fistulas,  will  be  found  given  by 
Prof.  Kiittner.  If  every  other  step  fails,  he  advises  that  a  partial 
resection  of  the  parotid  gland,  with  careful  avoidance  of  the  facial 
nerve,  be  performed. 

When  the  patency  of  the  new  duct  is  thoroughly  established,  the 
external  aperture  may  be  closed  by  collodion,  the  cauter}',  or  paring 
the  edges,  according  to  its  size. 


OPERATIVE    TBEATMENT    OP   LUPUS.* 

We  owe  to  German  surgeons  our  knowledge  that,  from  the  infective 
power  of  this  tubercular  growth,  it  is  impossible,  when  once  it  is 
established,  to  cure  it  by  constitutional  treatment.  A  further  step 
has  been  tlie  gradual  replacing  of  local  treatment  by  caustics  or  the 
cautery  by  the  erasion  method  of  Volkmanu  (Oerm.  Clin.  LecL, 
Syd.  Soc.  transl.,  p.  97).  Ijupus  is  so  frequently  met  with  in  this 
country,  the  deformities  which  it  produces  are  so  odious,  and  it  is  so 
certainly  arrested  and  cured  in  many  cases  by  local  treatment  vigorously 
applied  and  energetically  repeated,  that  a  few  practical  remarks  will  be 
made  on  the  chief  methods  of  treatment. 

Before  speaking  in  detail  of  these  methods  it  will  be  well  to  say  a 
few  words  about  the  chief  forms  of  lupus,  and  to  which  of  these 
erasion  or  scarification  is  best  suited. 

I  think  that  for  the  purpose  of  treatment  the  surgeon  should 
keep  two  great  types  before  his  mind.  In  one  of  these  the  lupus 
deposit  takes  the  shape  of  more  or  less  localised  nodules  or  nests, 
reddish  or  yellowish  pink,  often  quasi-gelatinous,  and  prone  to  attack 
the  cheeks  near  the  junction  of  the  alo;  and  the  upper  lip.  In  the 
other  the  lupus  deposit  is  much  more  diffused,  usually,  too,  more 
superficial  and  less  inclined  to  form  nodules  or  nests.  This  type  is 
met  with  both  on  the  cheeks  and  nose,  but  is  best  seen  on  the  latter. 
It  is,  in  my  experience,  the  form  much  the  most  frequently  met  with 
in  the  surgical  wards  of  a  London  hospital,  and  is  the  one  most  often 


•  The  above  account,  while  introduced  here  from  the  greater  fre<|uency  of  lupus  on 
the  face,  is,  of  course,  applicable  to  the  disease  elsewhere. 
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responsible  for  marring  the  above  important  features  in  youn^  patients, 
usually  girls.  Tliis  is  ibe  lupus  seborrliaf^icus  of  Prof.  Volktnann,* 
the  seborrha^a  being  of  secondary  importanee,  the  essential  point  being 
the  fine-eell  lupiiB  infiltration  of  the  cutis,  whicli  tlevelops  most  freely 
ill  the  neighbourhood  of  the  sebaceous  glands,  in  which  the  cheeks 
and  nose  are  so  rich,  and  gives  rise  to  an  increased  secretion  on  their 
part. 

Caustics. ^ — Mr.  J.  Hutchinson  thus  compares  the  tliree  chief  methods 
of  local  treatment  {Brit,  Med,  Joarn,,  May  i>  1880)  :  **  All  are  very 
good,  but  I  unhesitatingly  prefer  the  la^it  [viz.,  erasion].  If  caustics 
are  tised,  they  must  be  used  very  freely.  I  have  repeatedly  seen  a 
patch  wliolly  cured  by  a  single  dressing  with  chloride  of  zinc  or  acid 
nitrate  of  mercury.  As  a  rule,  these  remedies  are  used  too  timidly  or 
without  sufficient  painstaking.  They  give  more  pain  than  tiio  actual 
cautery,  but  their  sores  gi*anulate  better  and  heal  more  quickly.  The 
actual  cautery  is  comtmratively  painless,  can  be  easily  limited,  and  at 
the  same  time  made  to  act  deeply.  It  is  very  efficient,  but  its  burns 
are  somewhat  slow  to  heal.  The  erasion  treatment  appears  to  give 
less  pain,  to  be  very  efficient,  and  to  leave  a  sore  which  heals  rapidly 
and  Soundly.**  From  my  experience,  the  use  of  caustics  is  open  to  the 
fulluwing  great  objection.  If  used  in  sufficient  strength  and  thorough- 
ness to  eradicate  the  lupus,  they  destroy  more  tissue  than  is  necessary, 
Hnd  leave  wounds  which  are  tedious  in  healing,  and  scars  wliich  are 
much  more  conspicuous  than  those  of  erasion.  If  used  diluted  and 
with  caution,  they  are  liable  to  leave  behind  many  small  nodules  of 
lupus,  while,  at  the  same  time,  they  set  up  a  hyperajmia  which  favours 
a  more  rapid  spread  cjf  the  disease  which  is  left.  For  the  above  reasons 
I  have  not  used  them  save  in  the  form  of  linely-pointed  sticks  of  silver 
nitrate  as  described  below,  or  nitric  acid,  or  acid  nitrate  of  mercury  on 
finely -pointed  carriers  of  some  hard  wood, 

Messrs,  Watson  Cheyne,  C.B.,  and  Burghard  (Manual  of  Surgicul 
Treatment,  pt.  v.  p.  loi)  recommend  the  use  of  pure  nitric  acid  after 
erasion  with  curettes,  large  and  small.  Tlie  bleeding  is  first  arrested 
by  pressure,  and  the  nitric  acid  is  painted  on  with  n  glass  brusli  and 
allowed  to  soak  in  tlioroughly.  The  best  plan  for  introducing  the  acid 
into  the  small  depressions  left  by  scraping  out  isolated  nodules  is  a 
fine  pointed  glass  rod.  Care  must  be  taken  to  cover  the  eyes  to 
prevent  the  fumes  affecting  them.  As  a  rule,  the  application  of  the 
caustic  provokes  bleeding,  and  this  necessitates  precautions  designed  to 
prevent  tlie  acid  being  washed  by  the  blood  over  the  skin  and  burning 


•  Prnf,  Volkmann  {lite.jm/tra  cii,^  p.  105)  gives  the  following  life-like  description  of 
this  form:  Irregular,  retl dish-looking  (>atchea  met  wUh  00  the  cheeks  and  nose,  often 
covered  with  **  dirtyd(x>kiiig»  thiu  crusts,  which  are  distinctly  fatty  to  the  touch.  They 
coiiBiMt,  in  fact,  of  Dothinfj  further  than  an  ejtceaslve  secretion  from  the  aetniceoua  glands 
of  the  skin  mixed  with  ej>idermis  cells.  When  we  have  ftuoceeded,  with  great  difficiiltyi 
in  scraping  oS  thi$  fatty  layer  with  the  knife,  the  underlymg  skin  appears  red,  sore,  &in\ 
na  if  studded  with  tine  warts.  But  if  you  examine  theae  wartj  points  more  closely  with  a 
glaaa,  yon  see  that  it  is  by  no  means  a  quefltion  of  pupillary  elevations,  but  of  a  large 
number  of  fine  holes,  which,  being  closely  adjacent  to  each  other,  prrxlucc  the  warty 
appearance.  These  holes  are  the  enlarged  opening*  of  the  sebaceuus  ducts,  and  you  can 
also  see  on  peeling  off  single  fatty  crusts  liow  a  line  prolongation  of  the  latter  becomes 
detailed  from  each  small  oi>ening/* 
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it.     Any  bleeding  thus  caused  should  be  checked  by  pressure,  axid, 
when    this   is    clone,  fresh  nitric  acid  is  applied*     The  rAuterisattoB 
should   last   for   about   ten   minutes,  and   tiien   the   surface    may    be 
thoroughly  douched  with  a  solution  of  cai-btuiate  of  soda — a  handful 
of  washing  soda  in  a  pint  of  water  is  the  most  ccmTenieut  form.     This  i 
is  poured  over  the  cauterised  area  until  all  effervescence  ceases,  after  j 
wliich  a  piece  of  boracic  lint  dipped  in  the  same  sohition  is  applied  for  , 
a  few  hours,  wlien  it  is  replaced  by  boracic  acid  fomentations,  which  are 
renewed  frequently  until  the  surface  begins  to  granulate.     Boracic  acid 
ointment  is  then  employed.     When  a  large  area  is  Urns  healed,  the  j 
granulHlioiis  sliuulil  be  cleared  away  in  about  a  fortnight  an<l  the  mw 
surface  !^kin  gmfte«l  in  the  usjirI  manner. 

While  on  this  sohjert  I  should  like  to  say  a  few  words  about  the  nse 
of  formnlin,  which  1   have  lieen  trying  lately    in  lupus.     The   chief] 
object  ion  is  the  pain  which  I  have  been  able  only  very  partially  to 
allay  with  eueaine.     My  attention  was  first  drawn  to  this  method  by 
the  following: 

Dr.  ScatdiArtl  (BnL  Med.  Jmm^  1901,  vol.  L  p.  i^oyS)  relatod  a  cue  of  lnpu&,  in  the 
ukarated  form,  on  the  Doee,  of  four  to  fire  ycare'  duration^  ia  which  Ihe  use  of  fornialin 
(formic  aldehyde  40  [jcr  cent.)  and  j^Ivccrioe  in  oijuikl  parts  cnuscd  marked  unprofcmexit  if 
not  a  cure.  Orlboform  was  i*p|»lictl  ftboul  an  hour  before  the  formalin  waR(>ainted  on,  and 
the  treatment  was  almost  patnlese.  Three  amaJl  patches  which  reappeared  nine  montha 
later  were  dealt  with  in  the  same  way,  and  there  had  been  no  further  reappearasoe  tor 
four  montha. 

This  method  deserves  a  fuller  trial  in  cases  where  the  light  ti'eat 
ment  is  not  within  reach,  or  aii   aniestltetic  not  available  or  contra- 
indicateih 

Erasion. — This  is  most  strongly  indicated  in  both  the  above  forms  of 
lupus,  whether  localised  or  diffused,  Oombiued  with  scarification,  it  is 
the  mode  of  treatment  best  adnpted  to  the  largest  nnmber  of  cases. 
The  best  iustruments  are  sharp  steel  spoons,  witli  oval  ends  of  varying 
size,  some  quite  smnll ;  the  hest  are,  in  my  opinion,  two  in  which  the 
curette  and  pointed  scariiicr  are  combined  (Down  Bros.)*  Several  sizes 
of  scoops,  down  to  very  small  ones,  are  most  essential.  One  prolific 
cause  of  the  reuppearance  of  lupns  is  that  the  large  spoons  usually 
employed  miss  the  smaller  deposits  lurking  in  depressions  in  the 
coriuuu  Another  is  that  after  each  application  of  the  curette  tliis  or 
whatever  instrument  is  used  is  rarely  wiped,  thoroughly  cleaned,  and 
placed  in  some  sterilising  fluid ;  thus,  of  course,  a  risk  is  present  of 
carrj^ing  infected  tissues  into  those  which  are  sound.  This  precaution 
is  nearly  always  neglected.  An  aniesthetic  having  been  given,  the 
surgeon,  using  first  one  of  the  larger  spoons,  goes  with  deliberate 
thoroughness  over  the  entire  surface  of  the  patch  of  lupus,  using  the 
spoon  from  below  uinvards ;  and  if  there  are  several  patches,  e.g.^  on 
the  face,  he  begins  with  the  lowest,  so  that  his  work  shall  not  be 
obscured  by  hfemorrhnge.  With  the  spoon  all  the  overlying  yt^llowish* 
red,  grejisy  crusts,  all  the  surface  below"  these  that  the  spoon  finds  to 
be  abnormally  soft,  i,e,,  something  like  a  patch  of  decay  in  ttii  apple  or 
pear,  are  deliberately  and  thoroughly  scraped  away.  The  bleeding, 
wliich  is  usually  free,  is  now  stopped  by  firm  pressure  with  iodoform 
or  salicylic  wool*     The  edge  of  the  sore  is  then  in  its  turn  attacked  in  the 
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same  way,  the  track  of  the  spoon  being  next  smoothed  down  by  running 
a  pair  of  scissors  cun-ed  on  t!ie  Hat  uronnd  the  edge  of  the  patcli.  The 
surgeon,  now  that  the  hieinorrhage  is  arrested,  rt^tnrns  to  the  snrlaee 
of  the  patch*  Any  suspicions  sin^ts  are  scraped  again,  lliere  need  be 
no  fear  of  doing  too  much  and  thus  causing  needless  scarring*  The 
deeper  layers  of  the  corium  are  naturally  tough  and  dense,*  and  there 
is  no  danger  of  their  yielding  to  the  spoon,  the  action  of  which  is  at 
once  cliecked  when  the  operator,  hy  the  change  in  the  sensation  of 
resistance,  is  aware  that  he  has  reached  healthy  tissues.  The  bleeding 
having  again  been  thoroughly  stanched,  minute  nests  may  often  he 
found  lying  in  pockets  amongst  the  nieahes  of  the  corium.  These  are 
a  potent  source  uf  reappearance  of  lupus,  beitjg  left  alter  all  that  is  soft 
and  friable  has  been  scraped  away.  They  are  to  be  dug  out  with  small 
spoons,  or  destroyed  with  the  scarifier,  tinely-pointed  sticks  of  silver 
nitrate,  or  fine  cautery.  While  the  bleeding  is  being  finally  stanched, 
tlie  operator  turns  his  attention  to  the  vicinity  of  the  lupus  patch  whicli 
he  has  attacked.  The  miimtest  points,  specks,  and  nests  are  scrutinised 
and  destroyed  with  a  fine-pointed  cautery.  Where  the  nose  or  its 
vicinity  is  afiected,  the  inner  aspect  of  the  orifices  should  be  inspected 
in  case  the  mucous  membrane  is  invaded,  before  the  patient  is 
allowed  to  come  round  from  the  antestlietic,  all  old  lupus  scars  are 
examined.  Any  deposits  in  them  are  attacked  in  the  same  way,  or, 
if  they  are  the  seat  of  a  diffuse  hyponemia  and  infiltration,  linear 
scarification  is  thoroughly  resorted  to. 

The  best  application  to  the  surfaces  left  by  erasion  has  been  much 
disputed.  For  myself,  knowing  the  inveterate  tendency  of  the  disease 
to  reappear  in  minute  islets  overlooked  (many  of  them)  at  the  time 
of  the  erasion,  1  now  always  use  fine-pointed  sticks  of  nitrate  of  silver, 
or  strung  nitric  acid  on  hard  wooden  carriers  of  varying  sizes,  to  the 
edge  ami  smface  of  each  erased  patch,  looking  out  especially  for  any 
suspicious  specks  or  nests  in  the  exposed  corium.  It  is  a  painful 
remedy,  but  this  objection  must  give  way  to  its  efficiency.  Iodoform 
is  U8«d  by  some.  My  chief  objection  to  this  is  that  I  believe  it,  when 
long  continued,  to  have  a  tentlency  to  encourage  flabby  granulations. 
Lotions  of  liyd.  perchlor.  (i  in  2000)  have  the  advantage  of  promoting 
asepsisi  and  of  a  genuicide  power  wliicli  may  be  helpful  here  in  destroy- 
ing the  bacillus  with  which  we  have  to  deal.  If  much  pain  be  present, 
hot  boiacic  acid  fomentations  should  be  applied.  Powdered  nitrate  of 
lead  is  strongly  recommetnled  by  Messrs.  Ashby  and  Wright  (The 
Disfast's  of  Childhood f  p.  747)  :  *'  Tlie  repeated  apidication  of  powdered 
nitrate  of  Iciul  has  been  very  useful  in  our  hands,  both  for  lupus  and 
other  intractable  tuberculous  sores;  it  is  somewhat  painful,  but  very 
ettective-" 

To  two  other  points  in  the  after-treatment  I  desire  to  draw  attention. 
One,  the  need  of  keeping  the  wounds  clean  and  as  aseptic  as  possible. 
It  is  well  known  how  much  the  ravages  of  lupus  are  doe  not  only 
to  the  lupus  itself,  but  also  to  the  presence  of  pus-cocci,  this  being 


*  As  pointed  out  by  Prof.  Valkmann  {he,  supra  ifit.|  p.,  124),  in  cases  of  lupoid 
Dieemtions  of  longer  standing^  an  atmo^t  fibroid  titisue  b<HK)me8  exposed  after  the  diseasctl 
purt^  liHve  beeu  scraped  oITt  a  conditiou  which  is  to  be  rc  *  the  ex^piemon  of 

reactioa  in  the  neighbourliood. 
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eipecsalJf  ibe  esM  on  &  pait  like  the  Uee  exposed  ta  the  mir,  parti^ 
ettUrlv  in  rrgioas  tike  tlie  noae  and  month*  The  second  point  is  that 
SB  Ute  woundi  giannlate  there  is  a  narked  leodency  to  scab-formation. 
KotliiiiK  can  be  more  dangeroaa  than  the  sdiiee  sometimes  ^ven 
to  leave  iheae  seaba  aloiis  as  the  wounds  will  heal  under  them.  They 
nhould  be  regolaiiy  reoMyved  dailj,  with  the  gentle  use  of  finger- 
nail or  dressing  forcefMt  and  some  saeh  afplicstion  as  equal  psrt«  of 
csrboUc  oil  and  compoand  tincture  of  beraoin  spptiecl  to  the  surface 
itself  of  Uie  sore  that  re^raains  to  heal.  Any  prominent  graunlstions 
kIiohIH  be  sedulously  shsred  down  with  seissors  curbed  on  the  flat. 
When  tliey  become  persistent,  or  the  wound  stationary — auci  this  is 
certain — erasion,  iintler  an  amesthetic*  is  to  be  at  once  sgain  resorted 
to.  Ah  in  all  tuberculous  diseases  which  cannot  be  cured  by  one 
opeiTition^  the  need  of  repetitions  of  this,  tlie  necessity  of  prolonged 
watching  and  after-attendance,  must  be  clearly  accepted  by  the  patient 
or  friends  befure  treatment  is  commenced. 

Scariflcation. — This  is  only  useful  in  the  more  diffuse  forms»  and 
as  HTi  aid  to  erasion ;  it  should  be  employed  in  two  ways,  (a)  Linear. 
With  a  fine  and  very  sharp  scalpel  the  surgeon  makes  scores  of  fine 
(Ic'licnte  cuts,  paniUel  with  each  other,  through  the  diffuse  lupoid 
deposit,  crossing  tliese  again  with  similar  delicate  incisions  at  a  right 
angle  to  the  first*  Each  incision  should  start  and  end  in  sound  tissues, 
the  knife  being  f|ujckly  drawn  through  the  lupus  deposit.  The  depth 
to  which  the  blade  is  sunk  varies  with  the  disease.  All  the  incisions 
must  be  made  quickly  and  with  a  Ught  band,  and  care  must  be 
taken,  as  far  as  possible,  not  to  let  them  run  into  each  other.  The 
bleeding  is  extremely  free,  but  is  readily  arrested  by  carefully- 
maintained  pressure  with  iodoform  or  salicylic  wool.  To  save  time 
an  assistant  keeps  up  pressure  on  one  patch,  while  the  surgeon 
attacks  another. 

(b)  Puncliform,  Here  hundreds,  maybe,  of  punctures  are  made  in 
the  diffused  lupoid  deposit,  a  delicate  hand  being  agftin  required, 
and  a  fine  sharp  scalpel*point,  the  pointed  scai'ifier  (p.  424),  or  a  large 
needle  being  used.  In  this  case,  also,  every  pains  must  be  taken  to 
place  the  punctures  equidistantly.  After  arresting  the  bleeding  the 
surgeon  looks  carefully  over  tlie  patrli ;  if  at  any  spots  his  incisions 
or  punctures  are  crowded  together,  with  intervening  pkces  but  little 
touched,  he  again  goes  over  the  ground  carefully. 

If,  after  the  completion  of  these  operations,  the  tissues  appear 
tallowy  or  whitisli,  there  need  be  no  fear  of  gangrene,  the  parts  being 
far  too  well  supplied  with  blood.  The  object  of  scarification  is,  of 
course,  to  obliterate  the  lupoid  deposit  by  the  formation  of  scai'-tissue. 
It  is  also  very  useful  when  a  scar*  though  not  again  ulcerating,  remains 
obstinately  dark  bluish-red.  Scarification  is  only  to  be  used  as  sub- 
sidiary to  the  sharp  spoon  or  other  methods,  especially  when  the 
lupus  deposit  is  diffuse.  Used  by  itself  as  a  means  of  cure,  it  is 
tedious  and  brings  about  amelioration,  not  a  cure. 


i 


•  No  Bcarring  need  be  feared  from  either  form  of  §carificat1on.  After  three  weeks 
hftve  elapsed,  the  atove  incisions,  however  niimenuis,  if  doiif  with  prcn>er  delicacy,  can 
onlj  be  detected  by  Iwkiug  for  them  very  clusely.  In  ihivc  inontha  it  usually  retjuirea  a 
lens  to  dad  them. 
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An  anpDSthetic  should  invariably  be  given;*  Repetitions  are  usually 
required  in  severe  cases,  two  or  three  times  at  intervals  of  three  weeks 
or  more,  or  whenever  niiuute  reddish  specks  appear  nnd  grow. 

The  Actual  Cauterjr.^-This  method  will  be  found  oceasionally 
useful  where  luivus  attacks  mucous  surfaces^tv/,,  the  palate,  cheek,  S:c, 
In  such  cases,  the  patient  being  placed  on  one  side  near  the  edge  of 
the  table,  the  mouth  welJ  opened  in  a  good  light,  all  granulating  or 
ulcerated  surfaces  are  first  tlioroughly  curetted  with  11  sharp  spoon. 
With  the  blade  of  a  Paquclin*8  cautery  these  suifaces  are  then 
repeatedly  treated,  and  any  infiltrated  tissue  which  has  not  yet  broken 
down,  and  thus  resists  the  sharp  spoon,  thoroughly  destroyed.  Both 
the  surface  and  edges  of  the  lupus  patches  should  be  energetically 
attacked,  the  blade  being  kept  at  a  cherry-red  heat.  Care  must  be 
taken  not  to  encroach  upon  the  orifice  of  Steno*s  duct  or  to  approach  too 
closely  the  upper  aperture  of  tlie  larynx.  As  I  have  already  said,  another 
and  the  chief  use  of  the  cautery  is  to  destroy  minute  foci  reappearing 
in  scar- tissue  after  the  use  of  the  sharp  spoou  or  other  metbods.  As 
soon  as  such  reddish  specks  appear  they  should  be  destroyed  by  the 
prickers  or  scanners  mentioned  above,  or,  faiUng  tliese,  by  a  fine- 
pointed  electric  cautery,  or  by  the  acid  mercury  nitrate  applied  with  a 
strong,  finely -pointed  piece  of  wood. 

Excision.— This  is  a  very  useful  method  for  patches  of  lupus  situated 
on  the  trunk  or  limbs.  For  the  face,  where  lupus  is  chiefly  met  with, 
it  is  more  rarely  applicable,  save  in  the  case  of  small  patches.  It  is 
almost  impossible  to  make  sure,  unless  by  cutting  more  widely  and 
deeply  than  is  penuissible  here,t  that  the  incisions  lie  in  really  beallhy 
tissues.  It  is  by  no  means  easy  to  getaway  satisfactorily  the  diseased 
portions  owing  to  their  friability  and  the  delicacy  of  the  subjacent  fat, 
and  it  is  only  by  cutting  very  widely  tliat  it  is  possible  to  make  sure 
that  the  infiltrated  area,  invisible  to  the  unaided  eye,  is  removed. 
Hence  the  frequency  with  which,  within  a  year,  minute  reappearances 
are  seen.  It  is  extremely  difficult  to  maintain  strict  asepsis  during 
the  healing  of  wounds  near  or  on  the  nose  and  lips^very  common 
sites  of  the  disease  ;  and  the  same  fact,  with  the  additional  one  that 
it  is  not  always  possible  to  obtain  a  level  surface  free  from  disturbance, 
interferes  with  the  vitality  of  grafts  in  this  region,     Buch  wounds  are 


*  Mr.  Bftlmimiio  tM^nire  rccommenda  {Brit.  Med.  Jimtn,,  U&y  i»  1880)  freezing  the 
akin  with  ether  spray.  This  so  entirely  alters  the  feei  of  parte  that  I  have  not  used  it. 
Cocaine  hfUH  been  recommended.  I  strongly  urge  general  aniesthcBia  in  every  case. 
Liq>u5.  like  all  tubercular  diaeasea,  should  be  dealt  with  like  raalignant  disease,  no 
chantie  being  thrown  away.  For  rendering  scarification  expenlitious  and  precise,  Mr. 
Squire  has  deviseil  a  multiple  linear  scarifier,  Thia  iastruraent  (Weia«)  is  most  useful  in 
l>ort-wine  stains  :  for  lupus  1  prefer  fine,  very  keen  scalpels,  which  will  Butlioe  both  for 
linear  and  punctiform  scarification. 

t  Mr,  Bid  well,  in  the  discussion  at  the  Medical  Society  on  Mr,  Brace  Clarke's  paper 
{Mtfi.  Site.  Trinm.y  1893,  p,  298),  "recommended  that  in  long-standing  cases  the  sub- 
cutaneoutt  fat  Hi^joulil  be  removed  in  addition  to  the  akin,  since  it  is  found  to  be  altered  in 
consistence  m  these  cases."  Every  aurgetm  who  has  operatotl  much  on  lopus  will  agree 
with  tilts  atlvicc,  but  its  result  on  the  face  in  producing  scars,  if  (be  grafts  do  not  live,  is 
easily  to  be  foreseen.  Kramer  (^Ivr^r./.  fViir.,  1892,  Bd.8)  goes  further  than  Mr.  Ridwcll, 
advising  that  the  knife  should  pjissonecenliaietre  from  the  limits  of  the  lupus,  iuid  deeply 
to  or  into  the  muBcles,  boue,  or  cartilage. 
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likely  to  be  folloived  hy  tedions  healingt  largely  bj  granulation^  and 
scars,  ofleu  prominent^  and  cheloid.  Later  on,  when  the  excision 
wouud  ift  healed,  small  red  spots  of  reappearance  are  ver>*  commonly 
met  with  iit  and  around  the  Bears.  HAving  tried  excision  of  lupns  on 
the  face,  and  liaving  seen  the  results  of  the  operation  in  other  liands, 
I  dn  not  advise  it  here,  save  in  one  spot.  This  is  the  forehead,  where 
the  Irtxily  of  the  soft  jiarts  admits  uf  free  use  of  the  knife.  If  used 
with  the  freedom  which  is  nhsLdutely  requisite  it  entails  needless 
inutilrttion,  especially  on  parts  like  the  nose  and  cheek.  It  will  be  &aifl 
tinit  covering  the  fresh  wound  with  grafts  of  living  epidermis  will 
prevent  any  contrftction  i\nd  deformity.  Theoretically  it  will,  but 
practically  such  a  result  is  hy  no  means  certain  on  the  face,  especially' 
in  resth^ss  children.  Finally,  I  am  of  opinii»n  that  erasiou,  if  careful 
and  thurough,  and  followed  hy  adequate  scarification,  will  bring  about 
quite  as  good  results,  and  with  much  less  mutilation.  The  only  part 
of  the  face  where  I  use  excision  widely  is  in  cases  of  extensive  lupus 
of  the  lips.  Here  flaps  of  skin  and  nnicous  membrane  may  he  turned 
up  and  down,  and  a  long  intervening  wedge  of  the  lupus-infiltnited 
tissue  excised,  the  flaps  being  uniteil  hy  horsehair  sutures.  When  the 
wound  has  healed  it  will  he  found  tliat  the  teeth  are  somewhat  unduly 
exposed (  otherwise  excision  here  gives  excellent  results.  And  where 
long-standing  lupus  of  the  face  has  extended  to  the  gums,  excision 
should  be  used  freely.  Teeth  shoidd  be  drawn  beyond  the  limits 
of  the  disease,  and  the  alveolar  process  should  be  removed  with  a 
chisel,  as  in  the  operation  fur  epulis,  p.  476.  Owing  to  the  freedom 
with  which  the  diseased  parts  can  be  cut  away  here,  the  result  is  a 
speedy  and  pernnment  cure.  The  skill  of  the  dentists  of  the  present 
day  will  prevent  any  resulting  disfigurement. 

Those  who  make  use  of  excision  must  cut  wide  of  the  disease,  and 
well  into  the  fat  beneath.  All  Inemorrhage  nuist  be  thortmghly 
stopped,  as  it  is  well  to  apply  Thiersch's  grafts  irumediatel}"  to 
obviate  the  contraction  which  would  follow  if  the  wound  were 
left  to  graimlate  for  a  time,  aiul  also  to  do  away  with  the  need  of 
a  second  anaesthetic*  A  cidlodion  gauze  dressing  is  more  secure 
titan  bandages. 

The  following  hints  will  be  found  useful  in  the  treatment  and  after- 
treatment  of  a  disease  which  is  second  to  none  in  its  frequeney,  its 
inveteracy,  its  power  of  disfigurement,  and  the  want  of  credit  to 
modern  surgery  which  its  results  still  too  often  show. 

I.  Unsparing  thoroughness  is  to  be  employed,  especially  at  the 
first  time  of  operation  ;  there  should  be  no  hurrying;  bieniorrhage 
should  be  completely  arrested,  and  the  minute  foci  spoken  of  at 
p.  425,  deep-lying  as  well  as  superficial,  searched  for  in  a  good  light 
and  energetically  destroyed,  2.  An  anaesthetic  should  be  given  each 
time.  3*  The  very  great  probability  of  relapses  and  the  need  of 
repetition  of  operations  should  be  explained  to  the  patient  and  friends, 
and  their  co-operation  secured  from  the  first.  4.  Tlie  patients  are 
not  only  to  he  kept  under  observation  for  a  long  time,  but  should  be 
seen  with  additional  frequency  in  the  autumn,  winter  and  spring. 
The  points  in  the  scars  which  at  once  call  for  operative  steps  are  the 
appearance  of  reddish  specks  or  nodules,  one  or  more  scars  remaining 
obstimitely  dark  bhiish*red  or  purple,  and  the  persistent  appearance 
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of  scales  or  Bcabs*  5*  As  in  all  tuberculoua  afiectious,  while  local 
treatment  is  of  the  chief  importaiicej  the  general  health  nuist  he 
looked  to  ami  every  possible  step  taken  to  improve  it,  more  especially 
by  nutritious  food  and  the  best  bracing  air  obtainable,  Sinb  eonmioti 
diseases  which  lower  the  vitality,  ejj.^  bronchitis  and  influenza,  must 
be  carefully  avoided.  In  brief,  routine  after-treatment  should  be  as 
carefully  earned  out  as  the  minutiae  of  the  teclniique  at  the  time  of 
the  operation. 

Iiiglit*  Treatment  in  Lnpus, — So  much  has  been  written  of  late 
years  on  this  subject  that  my  readers  will  have  no  difficulty  in  forming 
an  opinion  from  the  numerous  papers.  For  myself,  I  have  arrived  at 
the  following  conclusions,  I'lie  advantat^rs  of  the  method.  The  scars 
are  less  disfiguring  and  more  pliable  than  after  the  usual  operative  steps. 
There  is  no  risk  from  an  aniesthetie*  The  claim  that  the  method  is 
always  painless  must  be  accepte<l  with  reservation.  It  is  usually  so  in 
experienced  hands.  For  the  other  side  of  tlie  shield  I  refer  my  readers 
to  a  paragraph,  **  The  Light  Treatment  of  IjUpiis  from  a  Patient's  Point 
of  View''  (Biit,  Med.  Jouni.^  vtd,  i*,  1902,  p,  162),  Patients  liaviug  no 
fear  of  an  anaesthetic  or  operation  will  come  earlier  tor  treatment*  They 
are  better  able  to  eontiivue  their  work.  Where  the  disease  reappearsf 
patients  are  mora  likely  to  submit  to  treatment  many  times. 

Of  the  dimdvajit'Uifs  we,  naturally,  hear  much  less.  Even  at  the 
present  day  it  is  not  always  possible  for  patients  far  away  in  the 
country  to  get  to  one  of  these  centres  where  the  light  treatment,  with 
its  very  expensive  plant,  and  especially  skilled  stalf,  is  available.  When 
they  are  able  to  do  so,  the  long  lime  required — upwards  of  a  year  being 
needful  in  an  extensive  case — the  expense  of  time  and  money,  ai-e  not 
to  be  forgotten.  And  with  lupus,  as  with  all  tuberculous  cases  treated 
slowly,  there  must  always  be  the  risk  of  the  disease  spreading  at  one 
spot  while  it  is  being  dealt  with  at  another.  Of  the  frequency  of 
dermatitis  and  the  interruptions  in  the  treatment  which  this  compli- 
cation may  bring  about,  of  the  risks  to  the  operator  himself,  I  say 
nothing.  For  the  latter,  every  one  who  is  beginning  to  WHjrk  at  the  light 
treatment  should  refer  to  a  candid  and  honourable  paper  by  Dr.  J. 
Hall  Edwards,  **  On  Chronic  X-Eay  Dermatitis  '*  (Brit,  Med,  Journ.j 
1904,  vol.  ii.  p.  993). 

The  light  treatment  is  best  suited  to  cases  of  course  in  wliich 
the  patch  is  limited ;  and  there  is  every  reason  to  hope  that  if  general 
practitioners  are  more  emphatic  in  impressing  upon  tlieir  patients 
that  lupus  is  the  same  as  **  consumption,"  only  limited  to  the  skin,  and 
that  it  will  ultimately  destroy  ojie  or  more  features  as  it  destroys  the 
lungs,  patients,  wdiere  the  light  treatment  is  available,  will  resort  to  it 
at  once.    The  light  treatment  will  thus  have  full  Justice  done  to  it,  and 


•  I  have  said  nothing  about  the  different  merit*  0!  X-rays,  Finsen  light,  radiam  and 
hig:h  frequency  methcxla.  These  are  matters  for  expert  only.  Numerous  and  very  diverse 
opinions  virill  be  found  in  the  medical  joumala  of  the  IahI  few  jeara.  An  impartial  onci 
and  based  on  mneh  experience,  is  that  of  Dr.  Sequeha  {Bnt  Med,  Jtmrrt,,  toI   i,,  19041 

t  In  fipenkitig  of  tuberculous  or  malignant  disease  the  term  recurrence  should  be 
dropped.  Ke-appearauce  would  be  a  belter  Mid  more  honest  worcj  to  employ,  as  it  is  due 
to  the  disease  having  been  incompletelj  removed  ou  the  Erst  occasion. 


''social  kpen^*'  will  become  wrr  few.      That   thejr    will 

•llogellMrp  18  has  been  elmiiii«i  bj  enUntsiasU,  those  who 

most  of  hmiuui  luUnn  will  fiCAreelj  be  eengnie  emam^   ta 

»Te«  Wbere  tbe  disimse  tmkea  the  fetai  of  qiol4ike  iiniaIeB»  the 
is  medi  aiofe  proliMifed,  snti  the  auoe  insr  be  said  of  caaas 
I  witb  iBiieli  aeamiig  ttom  preriooa  openlions.  This  injiuitiee 
to  the  Ugbt  treatmetit  is  a  point  of  which  surgeons  should  take  note. 
Saefa  8»u*s  result  from  imperfect,  incomplete  operations.  The  patients 
hare  the  advantages  and  disadrantages  of  the  light  melhod  pat 

rljr  before  them*  and  the  fact  that  here  the  operations  require  no 
special  skill  like  manj  in  surgery,  but  that  persererance  and  patience^ 
the  absolutely  needful  combination  of  which  is  so  rarelv  present.  If 
general  anesthesia,  and  this  is  rarelj  prolonged — is  not  available,  and  if 
it  is  dear  that  the  above  combination  cannot  be  relied  upon,  the  case 
abould  at  once  be  handed  orer  to  the  light  method.  Lupus  of 
nmoous  membranes*  is  another  instance  in  which  frota  their  inaccessi- 
bility and  the  rate  at  which  the  disease  spreads  in  esTities  always  moist 
and  warm  and  of  low  bactericidal  power,  the  light  treatment  has  been 
less  successful.  In  such  cases,  in  those  slight  recurrences  after  careful 
thorough  opemtiiig,  and  in  very  extensive  cases  occasionally  met  with 
in  other  parts  besides  the  face,  operatiTe  and  the  light  treatment  should 
be  combined.  Probablvt  as  the  wisest  and  the  trustiest  of  the  workers 
Ht  the  light  method  realise  what  it  can  and  what  it  cannot  do,  we  shall 
see  more  of  combined  work  between  them  and  surgeons.  In  justice  to 
tlie  light  treatment  I  will  allude  to  one  more  form  of  lupus^  which  should 
be  piflced  at  once  in  their  hands*  It  is  that  which  is  non  exedens, 
slowly  infiltrating  as  it  spreads  without  breaking  down  until  the 
features  become  hide-bound  in  an  expressionless  mask.  Dr*  Lancashire, 
of  Manchester,  mentions  such  a  case  in  an  instructive  paper  {Brit, 
Med.  Joum,^  1902,  vol.  i.  p.  1330).  Of  the  advantages  of  the  light 
treatment,  and  the  vast  improvement  which  it  brings  about  not  only  in  the 
disease  but  also  in  co-existent  scars  there  is  no  doubt  whatever.  We 
begin,  I  think,  to  be  in  a  position  to  form  a  reliable  judgment  as  to 
lifHC  Jar  the  method  r<m  claim  to  he  really  curative.  1  say  '*  begin  ** 
advisedly.  In  the  first  place  the  advocates  of  the  light  treatment  are 
largely  to  blame  themselves  for  any  Bcepticism  in  this  matter,  from  the 
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•  The  conjunctiTa,  C8p«ciaUy  aljout  the  ianer  cnnthaii,  i«  a  re^on  Bometimeti  affected  and 
reqninrj^  Mf»c<;ial  MU  in  the  neccssarj  technique.      A  though tfut,  wcll-reaBOticd  paper  by 
S.  Ntephensf>n  ou  &  case  of  tutjcrculosis  of  the  conjunctiva  cunati  by  the  X-rays^  without 
,y  visible  civ^inx^  will  be  fotiod  in  the  Brit,  Mnl.  Jtmrn.,  1903,  vol.  i*  p.  13 13.     It  is 
tewnrthy  with  regard  to  the  fre^iuency  \vith  which  lupus  of  the  mueoua  membranes, 
Cflfiecially  the  muulh,  faucea  and  nose,  occurs  rhat  Dr.  Macintjre.fvf  Glasr^w(iAiV//»iw,  15 
ToL  i,  p.  937),  states  that  at  Ffnsen^s  Light  Ijistilute  it  had  l>ecTi  found  that  out  of 
thousand  cases  of  lupus  treatetl  there  durinj^  the  piist  six  yeara  three-fourths  were  sufferings 
from  litpua  of  the  inucims  nienibrancs.     It  in  further  noteworthy  that  for  the,se  ea.se#i  the 
g^rtlvano-caufery  i»  foTUid  to  tie  the  chief  rtiumrce.     Lupus  of  one  umcfms  membrane  shoQlc|| 
always  b*e  treiiletl  i>y  excision,  viz,,  lupuiA  of  the  alfeolar  prf>cx'B!i,    The  stirgct^n  here  has  al 
free  hariti,  and  iibould  remove  the  diiieased  Btructurcfl  widely  by  the  method  given  for 
ei>Hlis  (|i.  476)*     Extirpation  can  thus  be  secnrod.     The  skill  of  our  dentists  will  prevent 
any  defomiity  later. 


i 


LIGHT  TREATMENT   OF   LUPUS. 


431 


way  in  which  the  cases  are  reported.  In  many  the  final  account  runs 
on  these  lines  : — Condition  "  extremely  satisfactorj^  only  a  tiny  spot 
remains  which  a  few  more  apphcfitioas  will  cure/*  **  The  patient  is  still 
under  treatment  for  a  small  crack  in  the  nose/'  And  even  when  it  is 
claimed  that  the  patient  is  cured,  or  it  is  stated  that  there  has  been 
no  reappearance,  wlnle  full  details  as  to  the  duration  of  the  lupus,  full 
notes  of  the  pi'evious  operations  which  have  failed >  are  given,  very 
rarely  indeed  is  the  time  specified  tliat  has  elapsed  since  the  treatment 
was  stopped.  And  when  this  interval  of  cure  is  distinctly  given  it  is  not 
stated  whether  the  patient  is  still  under  observation*  Brilliant  as  was 
the  discovery  and  brilliantly  successful  us  has  been  its  apjdication  to 
lupus,  it  is  not  going  to  upset  the  pathology  of  tuberculosis,  or  to  do 
away  with  the  need  of  reraend>ering  the  wise  and  weighty  words  of 
Verneuil,  familiar  to  all  thoughtful  men  with  any  knowledge  of  the 
past,  that  operations  on  the  tuberculous  abound  in  **  half  successes," 
incomplete  results  and  unfinished  cures/* 

The  following  are  some  of  the  few^  cases  in  which  the  time  is  stated 
definitely  in  which  the  patient  is  claimed  to  have  been  cured.  Dr. 
Gamlen,  of  West  Hartlepool,  amongst  his  cases  pubhshed  in  1903 
(Brit*  MeiL  Joani,,  voL  i,  p*  131 1)  gives  that  of  a  girl,  mL  18,  in  which 
two  operations  had  been  performed  for  a  limited  patch  of  lupus  on  the 
riglit  cheek.  He  excised  this  and  giafttd  the  wuuml.  Ten  months 
later  the  lupus  reappeared,  and  was  made  additionally  unsightly  by  the 
lai'ge  mnr.  The  patient  was  cured  by  X-ray  treatment,  and  there  had 
been  no  recurrence  for  over  a  year.  The  following  closes  the  report : 
/*  There  is  no  scar  to  be  seen,  and  the  portion  formerly  affected  can 
hanily  he  distinguished  from  the  surrounding  skin,  with  the  exception 
of  sligiit  blanching  and  pigmentation/'  In  1902  it  was  stated  (IhiL 
Med,  Jouni>,  1902,  vol.  i,  p*  44)  that  of  450  of  Prof.  Finsen's  cases  130 
were  known  to  have  remained  free  from  recurrence  for  intervals  varying 
from  one  to  five  years  after  the  treatment  was  discontinued,  Dr,  G,  H, 
Seqneira,  whose  papers  are  always  impartial  and  instructive,  gives 
{Brit,  Med,  Joani,,  1904,  vol.  ii.  p.  983)  the  statistics  of  the  Light 
Department  of  the  London  Hospital,  which  was  opened  in  May,  igoo. 
Two  hundred  and  sixteen  are  claimed  to  be  cured. 

Computed  Cases, 

Patients  known  to  be  well  to  date : — 

Discharged  in  igoo  and  1901  ...  49 

„  ,,    1902 60 

„  ,,1903  .....  69 

„  ,»    1904  (half-year)         ...  38 


216 

Such  statistics,  without  detail,  carry  but  little  weigbt  to  njy  mind. 
AMiat  we  require  fi^om  trustwurthy  observers  such  as  l>r.  Sequeira  are 
detailed  reports  of  some  of  those  cases  in  which  three  years  had  passed, 
with  jihiitofjraphs  of  tht^  casrs  taken  after  this  mterval^  and  a  careful 
account  of  the  state  of  the  scar  then  and  its  adjacent  area.  Repoi-ts  fmm 
patients  are  not  sufficient.  But  whether  we  obtain  such  reliable  evidence 
or  no,  perhaps  through  the  aid  of  a  conmiittee  of  one  of  our  Medical 


432 


OPKHATIONS   ON    THE    HKAI>    AND    NECK. 


Societies,  it  is  clear  that  we  shall  soon  be  in  a  position  to  test  for  our- 
selves tlie  claims  which  have  been  put  forward  for  the  results  of  the 
light  methml.  If  they  are  based  upon  fact,  those  connected  w  ith 
hosintiils  Hhuiild  see  from  time  to  time  patients  who  have  tested  the 
above  method  applying  for  relief  for  tuberculous  mischief  elsewherei  or 
for  other  diseases,  or  accidents. 


OPIBATIVE    TREATMENT    OP    RODEITT    XTIiCEB. 

Owing  to  the  frequency  of  this  disease  on  the  face,  the  following 
remarks  are  inserted  here. 

The  treatment  of  Rodent  Ulcer,  beginning  as  this  disease  does  in  a 
very  small  way  ftud  with  very  slow  progress  on  the  face,  when  the 
patient  is  at  once  aware  of  it,  ought  to  be  entirely  preventive.  If  only 
every  small  flat-topped  wart  as  soon  nn  it  begins  to  increase  in  size,  to 
itch,  lVc,  and  if  every  scaly  patch  w4uch  tends  to  become  sore  and  form 
a  scab  led  the  patient  at  ooce  to  seek  advice,  excision  and  suture  in  the 
one  case  and  one  efficient  application  of  acid  mercury  nitrate  in  the 
other  would  amply  suffice.  And  wliere  tlie  disease  has  been  allowed  to 
progress  further  and  altiiin  to  the  size  of  a  sixpence  or  a  shilling,  cure 
Would  be  rapid  and  complete  if  only  surgeons  would  cut  both  sufficiently 
deeply  and  widely  instead  of  using  curettes,  t^c^and  skin  graft  later  on^ 
if  necdt'uL  Even  in  the  smallest  cases  a  general  anaesthetic  should  be 
given  before  the  growth  is  excised.  In  the  close  celUilar  tissue  of  the 
face  eucaine  does  not  suffice*  Save  in  the  very  bravest  patients, 
movements  will  occur  leading  to  hurry  on  the  8urgeon*s  part,  and  an 
incomplete  operation. 

The  following  remarks  refer  to  advanced  cases  only  which  are 
still  occasionally  met  with.  The  light  treatment  in  Eodent  Ulcer  is 
referred  to  later  (p.  435). 

Some  pointB  of  Practical  Importance. 

i.  Propriety  of  Operation.  —  In  this  form  of  malignant  disease, 
owing  to  its  extremely  slow  progress,  its  very  long  connection  with  some 
WTlbknown  Hat-topped  wart,  patients  sometimes  keep  on  deferring  the 
operation  till  their  age  and  the  extent  of  the  ulcer  cause  some  difficulty 
in  urging  or  advising  an  operation. 

The  following  may  help  hi  forming  a  decision:  (i)  The  extent,  depth, 
and  site  of  the  ulcer,  A  case  of  moderate  severity— say  of  the  size  of 
lialf-a-crown — may  nearly  alwa3^s  be  submitted  to  operation.  But  the 
difficulty  of  deciding  will  be  much  greater  in  cases  which  involve 
extensively  the  nose,  orbit,  and  eye,  perhaps,  especially  if  the  bones  on 
the  delicati!  iimer  wall  are  much  involved  ;  in  the  rarer  cases  in  which 
orbit,  nose,  and  mouth  are  thrown  into  one  hideous  chasm,*  and  those 
cases,  also  rare,  in  which  the  ulceration  extends  very  widely,  though 
superficially,  involving  forehead,  temple,  and  parotid  region,  t  (2)  In  all 


•  As  in  Figs.  2  to  5  at  the  ead  of  Mr.  Moore's  wnrk^  Rodefd  lUcfr. 

f  Mr-  Moore  {he.  atpra  rit.^  Fig.  9)  showa  one  of  rbese  superficiftl  but  vnst  rodeDt 
ulcers^  Btid  hU  enscs  vi,  and  vii,  prove  the  exceeding  difWculty,  if  tiot  impossibility,  of 
completely  curing  them,  even  in  bauds  as  experienced  as  his.  He  thought  (p,  58)  tbai 
the  firmness  of  the  skull  presented  a  m^httmcBl  obstacle  to  the  complete  healing  of  these 
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cases  of  severity  the  following  slioald  be  cai-efiiUy  considered — ^^nz.,  the 
real  age*  of  the  patient  (i.^ .,  tlie  age  not  reckoned  by  years  alone) ;  his 
habits  ;  bow  long  be  will  probably  live  if  no  operation  be  performed ; 
whether  the  disliguremeiit  seriously  interferes  with  the  following  of  an 
active  life  ;  whether  there  have  been  any  brain  symptoms  referable  to 
the  growth  ;  the  condition  of  the  viscera  ;  any  liability  to  erysipelas. 
Finally,  each  case  being  considered  by  itself,  certain  conditions  will 
justify  operation  in  otherwise  doubtful  cases,  as  when  a  rodent  ulcer, 
having  destroyed  the  sight  of  one  eye,  is  creeping  across  tbe  nose  and 
tbreateniug  the  opposite  one. 

ii.  The  Operation  itself. — In  these  days  of  aseptic  sm^gery,  the  com- 
bined operation  by  knife  and  caustics,  or  cautery,  will  be  preferred  to 
one  by  caustics  alone,  on  account  of  its  greater  precision,  the  more 
rapid  and  mure  painless  healing,  the  absence  of  foetid  sloughs,  and  the 
diminished  liability  to  erysipelas,  lI*c.  The  following  hints  may  be  found 
useful  in  an  extensive  operation : 

(i)  To  diminish  such  risks  as  erysipelas  in  these  patients  the  parts 
should  be  carefully  cleansed  and  kept  as  aseptic  as  possible. 

(2)  Steps  of  tbe  operation  itself  and  the  application  of  caustics* — 
The  surgeon  first  makes  a  groove-like  incisionf  around  tbe  whole,  or, 
in  a  veiy  extensive  case,  ar4nind  part  of  the  growth,  and  well  wide  of 
it,  and  arrests  the  bleeding  by  ligature,  by  leaving  on  Spencer  Wells's 
forceps,  or  by  sponge -pressure.  Tbe  next  step— that  of  removing  tbe 
affected  soft  parts — is  often  diflicult,  owing  to  their  proueness  to  break 
away,  and  thus  giving  no  firm  hold  to  forceps ;  a  sharp  spoon  is  only 
permissible  at  first;  scraping  alone  is  not  to  be  trusted  to.  Having 
scraped  away  tbe  growth  down  to  tissues  apparently  healthy,  i.e.,  where 
no  specks  of  yellow-grey  granulation  like  material  can  be  seen,  the 
surgeon  scrutinises  these  most  carefully,  going  over  them  several  times 
with  a  small  sharp  chisel  or  gouge  with  careful  thoroughness.  AVhere 
the  bones  themselves  appear  eaten  into,  scraping  will  not  be  sufficient, 
and  it  will  be  wiser  to  go  over  the  worm-eaten  surface  with  a  fine  gouge 


large  sores.  Mr.  M^xtrc  was  writing,  nf  course,  before  the  rlnys  of  skin  tfnifliug.  Mr. 
Hutchinson  {Clin.  Surff.,  vol.  ii.  pK  65)  points  out  that  thig  extciiBivii  form  mny  be  very 
BUperficial  for  a  long  lime,  luny  even  ciciitrise  with  tolerable  BauiidricaSj  but  tbat^  »ooner  or 
later,  a  stag^  of  deep  growth  and  mpid  progress  is  Rlmoat  ecrtaiii. 

•  Tbe  late  Sir  Jauu^s  Paget 'a  words  on  the  risks  of  operation  in  old  people  {Cltn. 
Le^turgM,  p,  6)  may  be  quoted  here  :  '*  They  that  are  fat  and  bloated,  pale,  with  Aoft 
textures,  flabby,  torpid,  wbecxy.  Incapable  of  exercise,  looking  older  than  their  years, 
are  very  bod.  They  I  bat  arc  fat,  florid,  and  |>letSioric,  firm-skinned,  nnd  with  gkxui 
muscular  jjower,  clear-headed,  and  wiUing  to  work  like  younger  men,  are  ntii  indued  jjood 
subjects  for  operations,  yet  they  are  scarcely  ba^L  The  old  people  that  are  thin  and  dry 
and  touj^h,  clear-voicetl  and  bright-eyed,  with  good  stomaeha  and  strong  wilLw,  muscidar 
and  active,  are  not  bad;  they  bear  all  but  the  largest  operations  very  well.  But  very 
ba<i  are  they  who,  looking  somewhat  like  these,  are  feeble  and  soft-skinned,  with  little 
pulses,  Ijad  api>etite8  and  weak  digestive  power,  so  that  they  cannot,  in  an  emergency, 
Le  weU  nourished."  Sir  James  goes  on  to  speak  of  their  inability  to  bear  loss  of  blood, 
the  Iftjcy  healing  of  hirge  wounds,  the  liability  of  their  stonmchu  to  refuse  fotni,  their 
prolonged  convalescence,  their  getting  ''all  but  well,"  and  Ihe  nectl  of  meeting  these 
special  dangers  with  8|K'diil  cares, 

t  A  pair  of  sharp,  blunt -pointed  sciaaors  may  be  found  useful  when  the  lids  have  to  be 
cut  through* 

S, — VOL.   1.  2& 
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or  chisel.*     lii  one  region  especially  these  must  be  used  ^ 

caution — r.f.,  where  the  paper-like  bones  on  tlie  inner  wall  of  the  orbit 
are  involved  ;  in  this  place,  if  the  surgeon  is  not  satisfied  with  the 
limited  use  of  the  f(ouge  or  chisel — which  is  alone  permissible  here — 
he  must  be  content  with  finally  applying  Paquelin's  thenno-eautery  or 
formalin,  unless  removal  of  the  eye,  at  the  same  time,  has  allowed  of 
the  use  of  zinc  chloride  paste.  In  other  places  this  very  valuable 
caustic  may  be  employed  fearlessly,  as  long  as  precautions  be  taken  to 
use  it  in  a  concentrated  form  and  to  apply  it  in  a  thick  state  and   as 


little  of  it  as  possible,  so  that  the  dischiu'ges  from  the  wound  shall  not^ 

se  or  throat- 
It   certainly 


allow  it  to  Uqnefy  and  run  either  towards  the  eye  or  nose  or  throat-  ^M 


Formalin  (p.  436)   is  safer,  and,  perhaps,  as  efficient 
deserves  a  tiial  here* 

(3)  Question  of  removing  the  eye  in  cases  where  the  conjunctiva 
is  involved,^ — As  a  rule,  consent  should  be  obtained  for  this  step  if 
needful.  Cases  clearly  requiring  it  will  be  those  where  (a)  tlie  eye 
is  akeady  useless,  or  so  distinctly  deteriomted  that  it  cannot  improve ; 
(^}  where  the  lids  have  shrunk  oflf  away  fi'om  it,  and  kft  it  irritable 
and  painful  Irom  exposure  ;  (y)  where  the  disease  cannot  otherwise  be 
removed  or  caustics  efficiently  made  use  of. 

As  a  rule,  if  the  conjunctiva  is  much  involved^  the  necessary  removal 
of  this  will  cause  sloughing  of  the  eyeball.  Occasionally,  this  only 
threatens,  and  then  passes  away, 

iii.  The  After- treatment,^ — (i)  The  chief  object  here  is  to  keep 
the  wound  scrupulously  aseptic.  I  prefer,  for  this,  gently  packing  the 
woimd  with  iodoform  ganze,  and  over  tiiis  a  boracic  acid  fomentation 
chtmged  at  frequent  intervals.  Mtirphia  will  be  required  for  the  first 
day  or  two  if  zinc  chloride  or  formalin  have  been  used,  and  the  bow^els 
should  he  kept  regularly  open*  If  zinc  chloride  paste  has  been  used^ 
attention  must  be  paid,  as  already  advised,  that  it  does  not  melt  and 
run  into  parts  like  the  eye,  nose,  or  mouthj  and  for  this  same  purpose 
the  position  of  the  patient's  head  must  be  looked  to.  The  gauze  ou 
which  it  is  ajvplied  should  he  removed  at  an  interval  of  a  few  hour8» 
according  to  the  dej>th  which  the  original  disease  has  reached,  (2)  If 
it  has  been  found  needful  to  attack  vigorously  the  bones  of  tlie  skull,  or 
even  to  apply  some  of  the  caustic  to  diseased  dura  mater,  and  if  diu*ing 
the  first  ten  days  of  the  disease  fits  make  their  appearance,  it  does  not 
necessarily  follow  that  cerebral  infiammation  is  setting  in*  According 
to  Mr.  Moore  the  fits  may  be  slight  and  the  unconsciousness  of  brief 
duration,  or  the  fits  even  severe  and  attended  with  coma,  but,  as  a  rule, 
they  are  recovered  from,  (3)  Secondai'y  haemorrhage.  This  is  rare 
after  the  use  of  zinc  chloride  or  formalin,  which  form  deep,  tenacious, 
black  sloughs,  and  tilso  seem  to  me  to  prevent  the  risk  of  pyiemia. 
But  if  the  cautery  only  has  been  used,  the  amount  of  foe  tor  is  much 
greater ;  and  in  pails  so  vasculai',  secondary  hfemorrhage  may  easily 
occur  if  the  wound  is  fonl,  (4)  Reappearance.  The  patient  must  always 
be  most  carefully  watched,  and,  in  the  case  of  extensive  and 
disease,  any  suspicious  granulations,  or,  at  a  later  date,  induration  o: 


4 


*  Mr.  Moore  {Ue.  iupra  eit.^  p*  31)  sjicaks  decisively  oo  tbii  poLnt :  '*  The  bone  itsellf 
tnuBt  be  taken   awny   to  a  depth   exceeding  (hat  which   haa  yielded  to  the  disttwi 
liecurrence  m  oLherwise  iaevit^ible," 
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the  scar  that  appear,  must  be  attacked  at  once,  (5)  After  a  severe 
operation  a  plastic  operation — e,g.,  the  bringing  down  of  a  flap  from  the 
forehea<l,  where  tlie  skin  is  thus  movalile — shoiikl  be  performed  j  and, 
this  faihrig,  nmch  may  be  done  by  a  welUmade  celhiloid  or  other 
artificial  mask,* 

Light  Treatment  in  Kodent  ITleer,  —  The  foHowiiig  remarks 
apply  only  to  typical  cases  of  rodent  nicer.  In  epithehoma,  nnless 
inoperable,  the  delay  of  the  li^^ht  treatment  is  impennissihle.  Owing 
to  the  lesser  frequeney  of  rodent  ulcer  compared  with  lupus,  and  the 
smaller  amount  of  work  done,  it  is  more  ditlicuU  to  draw  rehable  con- 
clusions, Mucli  of  what  I  have  said  at  p.  429  about  tlie  light  treatment 
for  lupus  api)lies  here  also.  As  is  natural,  the  moat  feuitable  cases  are 
found  to  he  tbe  superficial  ulcers,  even  when  these  are  of  considerable 
extent.  Where  there  is  much  deposit  about  the  ed|^e  and  base  the 
outlook  is  less  favourable,  and  the  time  required  will  certainly  be  nmcb 
longer*  Prohahly  here  a  conihination  of  methods  will  ultimately  be 
found  besti  the  surgeon  removing  the  margin  and  base  as  thoroughly 
as  he  can,  and  the  completion  of  the  case  being  carried  out  by  the  light 
method.  Unless  surgery  precede  the  light  treatment  in  such  cases 
there  is  a  risk  that,  after  prolonged  sittings,  the  disease,  though 
improved,  will  still  remain  unhealed,  Mr,  M,  Sheild  points  out,  as  an 
instance  where  a  combination  of  methods  is  especially  indicated,  those 
cases  of  rodent  ulcer  where  the  facial  nerve  or  Steno's  duct  are  involved, 
or  likely  to  be  implicated  in  an  operation  {CUil  Jonrn.,  Dec.  14,  1904). 
Where  the  periosteum  and  the  bone  are  involved,  too  nmch  must  not 
be  expected  from  the  light  treatment  alone.  It  should  always  he  tried 
in  those  dithcult  cnses  wliich  attack  the  inner  angle  of  the  eyelids  and 
this  neighbourhood.  But  where  its  success  is  doubtful,  tlie  trial  should 
not  be  too  long  continued,  owing  to  the  thinness  of  the  bunes  here. 
Cases  which  are  certainly  unsuitable  are  those  in  which  the  growth  is 
rapid  or  those  of  doubtful  nature  on  the  borderland  or  past  it,  between 
rodent  ulcer  and  epitbelionia.t  It  appears  to  me  very  doubtful  whether 
they  should  be  employed  in  those  cases  still  met  with  occasionally  at 
the  present  day  where  the  disease  has  excavated  its  w  ay  into  the  mouth 
and  nose.  In  such  cases  the  course  always  now  becomes  more  rapid. 
Extirpation  on  the  widest  possible  lines,  as  given  above  at  p*  433,  by 
knife,  gouge,  and  chisel  (never  the  curette  alone),  aided  by  the  use  of 
fornnilin  (p.  436),  seems  to  me  still  indicated  here.  Tlie  resulting 
deformity  will  be  terrible,  but  it  can  be  largely  met  by  a  plastic  opera- 
tion^ or  if  the  patient  prefer  it,  hy  an  artificial  nose  and  part  of  the 
upper  lip,  which  the  dentists  of  the  present  day  can  moilel  so  skilfully. 
The  surgeon  must  be  ju'epared  for  the  deformity  being  laitl  to  his  door 
— an  accusation  which  those  who  work  at  the  light  treatment  are  too 
fond  of  making,|     For  such  deformities  the  patient  must  often  take  a 


•  As  shown  in  Figs,  6  and  7  in  Mr»  Hoore*s  book,  loe.  supra  tfU.  A  good  example  is 
figiireii  in  Dr.  f^equcira's  paper,  ioe.  infra  eit, 

f  Mft  F.  T,  Paul  {Brit,  Med,  Jt/urn.^  voL  i,  1901,  p,  321)  expi'cssea  hii  oijiufon  that 
there  are  certainly  two  fortus  d  cardtuima  of  the  akin-appendages  la  only  one  of  which 
h  the  course  of  the  tli'^r  *«-  -"--^  fit^arts  an  excellent  instance 

of  chronif  ><*♦  with, 

1  A  II nd  rodent  tilcer  by 

a8— ^ 
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large  share  of  tlie  responsibility,  having  frequently  pat  off  the  necesBuy' 

operation  for  months,  or  even  years. 

With  regfirtl  to  the  curatice  powt^r  of  the  light  method  in  rodent 
ulcer  it  is  more  difficult  to  speak  than  it  was  in  the  case  of  lupus 
(p.  430)-  Ami  agiiiii  this  is  lar^^ely  due  to  the  indefiniteness  with  which 
many  of  the  reports  have  closed.  The  following,  if  verified  after  a  few 
more  years,  are  very  encouraging  :  Dr.  Sequeini  (/or.  infra  ciL^ 
p.  1309),  writes,  **  Some  of  my  earliest  cases  are  quite  free,  and  one 
extensive  uk-er  of  thirteen  years'' duration,  and  which  healed  with  three 
months'  treatment  by  the  X-rays,  has  remained  free  from  recurrence 
for  two  years  and  eight  months.  I  have  many  cases  free  from  recur- 
rence fiu*  a  year.  But  in  nearly  half  of  all  the  eases  tliere  ha%'e  been 
slight  recurrences,  small  nodules  appearing  at  the  margins  ;  these 
are  probably  due  to  the  escape  of  small  outlying  parts  from  the  action 
of  the  rays.  In  some  recuiTences  have  been  seen  more  than  once. 
As  a  rule,  however,  these  recurrences  are  easily  dealt  with  by  a  firesh 
application  of  the  treatment." 

Dr.  Kassabian  {NfW  York  Med,  Joum,,  DeCt  12,  1903),  has  treated 
1 6  cases  of  rodent  ulcer  with  the  Rdntgen  rays,  without  a  racurrence«^H 
In  eight  or  nine  of  these  four  years  havti  elapsed.  "^^ 

Perthes  (Centr,  f  Chir.,  1904,  B.  27,  S.  12)  has  succeeded  in 
healing  completely  12  out  of  13  cases*  In  one,  an  extensive  and  deep 
case,  occurring  in  the  temporal  region,  healing  was  not  complete  ut  the 
end  of  a  year.  In  three  renewed  treatment  was  required  a  lew  months 
after  the  apparent  cure,  un  account  of  the  reappearance  of  the  disease. 
Ten  months  appear  to  be  the  limit  of  time  which  had  elapsed  since  the 
cases  were  believed  to  have  been  cured.  Three  remained  healed  ai^H 
this  date*  ^H 

If,  as  I  bave  suggested,  it  will  be  well  to  continue  the  light  treat- 
ment as  a  matter  of  routine  in  cases  of  Inpus  for  some  time  after  tliey 
appear  to  be  cured,  it  is  obvious  that  this  course  will  be  indicated  in 
rodent  ulcer  with  the  above-given  liability  to  reappearance. 

Ab  cases  will  still  arise  occasionally  in  which  the  light  treatment 
not  available,  I  shall  refer  here   to    one  more    method — the   use 
formaUn,  and  its  employment  in  rodent  ulcer,  whether  by  the  genera 
practitioner  (and  he  sees  these  cases  first  when  they  are  most  anienabli 
to  treatment) —when  the  disease  presents  itself  as  an  obstinate  scalj 
patch,  or  a  small  ulcer,  or  later  in  more  advanced  cases  when  the  knife 


the  light  method  will  bo  familiar  with  inataticcfl  of  the  truth  of  the  above  statements 
Dr.  Sequeim,  whoae  papers  are  alwayi?  instructive  and  usually  imI^artial,  publisheil  two 
cases  of  rotlunt  uleur  auccessfully  treatud  by  the  X-rays  (^Brit.  Med.  Jimrn.^  1903,  vol.  i, 
p,  1307).  His  closing  paragraph  is  as  fiiUows  :— ''  The  ctniii»arison  of  these  two  cases  is  very 
iDatriictivc.  Both  startal  at  the  right  ala  nasi,  and  both  had  lasted  nearly  twenty  years 
before  coming  under  the  X*raj  treatment.  In  one  frequent  0(>erations  had  been  perfomietl; 
with  the  result  that  hideous  deformity  had  been  produceiL  In  the  other  no  o|>cration 
had  been  pcrfomieilj  and  the  result  is  exeellerit."  It  is  only  right  to  point  out  that  no 
informatiou  is  given  oii  to  how  long  the  disease  had  originally  lasted  before  several  opera- 
tions were  done  in  New  Zealand,  where  it  waa  diagnosed  as  lupuii,  and,  therolore,  it  is 
only  charjtabte  to  assume  that  it  was  a  dilfjcult  case.  Further^  in  the  case  which  recovered 
without  dc-formity  the  disease  was  limited  to  the  face  ;  in  the  other  it  had  invaded  the  upper 
jaw  and  palate.  The  inci-ensetl  rate  of  progress  both  of  lupus  and  rodent  ulcer  an  mucous 
meoibraties,  which  are  ahvayn  moist,  warm  and  0!  low  Imclerieidal  |>ower  is  well  known. 
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has  done  all  that  is  possibloi  and  lastly,  in  cases  of  inoperable  malignant 
disease  of  the  fnce,  especially  sarcoma.  Aujone  who  is  acquainted 
with  the  use  of  formalin  in  such  cases  will  be  struck  by  its  aseptic, 
non -toxic  and  desiccant  power.  At  p,  451  I  have  related  a  case  in 
which  it  proved  of  cxtrciue  value  in  a  case  of  sarcoma  of  tlie  orbit 
reappearing  after  removal  of  the  eyebalL  Mr.  McFcely,  of  Dublin,  has 
shown  what  foruialiii  will  eilect  in  advanced  cases  of  rodent  ulcer,  even 
those  whicli  have  crept  into  the  vicinity  of  the  eye  {Brit,  MeiL  Jonnt.^ 
Nov.  8,  1903).  In  two  of  the  cases,  both  of  them  severe  ones,  a  cure 
was  attained  I  in  one  aided  by  the  previous  use  of  the  knife.  The 
pltotof^raphs  of  these  cases  show  the  excellence  of  the  result.  The 
objections  to  formalin  are  the  pain,  and  sometimes  the  tediousness 
with  whieli  the  dryj  tenacious,  odourless  sloughs  are  cast  oft',  as  in  the 
case  rehited  at  p*  45 1-  These  objections  must  not  be  allowed  to  weigh 
against  the  prospect  of  cure  when  the  drug  is  efficiently  used,  or,  where 
cure  is  out  of  the  question,  of  prolonging  life  in  active  employment,  a 
shade  of  some  kind  being  WH>rn  over  the  ulcen  I  strongly  advise  that 
at  first  t!ie  strongest  formalin  should  be  used,  and  an  aniesthetic  given 
whether  the  knife  is  used  or  no,  and  prolonged  as  far  as  is  consistent 
with  safety,  I  have  never  been  able  to  mitigate  the  pain  much  by 
the  previous  use  of  eucaine.  Where  permissible,  morphia  avails  to 
lessen  but  not  to  abolish  the  pain.  Orthoform  might  be  useful  The 
drug  is  applied  thoroughly  with  a  glass  rod  or  a  carrier  of  some  hard 
wood,  and  then  applied  for  a  few  hours  on  sterile  gauze  wrung  out  of 
the  same  solution,  and  limited  to  the  affected  surface.  This  is  secured 
in  place  with  a  bandage,  jaconet  and  cotton-wool.  After  a  few  hours 
this  is  removed  and  a  boracic  acid  fomentation  applied.  After  a 
couple  of  days  the  characteristic  slough  must  be  snipped  away  and  a 
diluted  solution  of  formalin  applied.  Mr.  McFecly  advises  formalin 
glycerine  30  to  50  per  cent.  The  snipping  away  of  the  sloughs  and 
the  re-application  must  be  repeated  every  few  days  as  is  required. 

What  the  use  of  fonnalin  can  eflect  in  some  cases  of  sarcoma  is  not 
only  shown  b}-  my  case  at  p.  451,  but  still  better  by  one  related  by 
Dr,  Mitchell,  of  Bradford  (BriL  Med.  Jotmi.f  Feb,  11,  1899), 

The  case  was  one  of  fur^tiijjij  iitid  bk'Ctltng  Karcoma  of  tbc  check,  which  had  been 
operated  on  twice.  A  soliUian  of  caoiitchoiic  baviDfr  been  spplietl  to  tht:  skin,  a  pad  of 
cottoii-wool  wrung  out  of  a  20  per  eeut.  solution  of  formic  alilehyde  was  securtxt  In  place. 
Tlie  necrotic  tissue  which  formed  wn»  dully  curcUoJ  uvvay  nw\  the  same  Bohition  re- 
npplieil.  In  a  short  time  the  growth  was  completely  removed*  The  puiii  was  held  id 
check  with  morphia.  The  aideina  which  Q<;cun*«l  in  the  eyelids  antl  lips,  and  which  has 
also  l«^n  notieed  by  Mr.  McFeuly  and  myself^  waa  annoying,  and,  .is  pointed  out  by 
Or*  Mifeholl,  might  prove  rlangerouH  in  the  neck,  (nrmi  the  risk  of  aidema  glottidij?. 

Another  ca«c  in  winch  a  malignant  growth  of  the  face  was  removed  by  formalin  (a 
2  per  cent*  B4jlutfoii  w;ianse<l  here)  iiiabuut  three  weeks,  and  the  surface  healed  by  grafting, 
ii»  recorded  hy  Dr*  Powell  Qhiderft,  May  30,  1903)* 

Such  cases  are  most  instructive. 


BlMOVAIi   OF    PAROTID    GHOWTHS. 

Tbc  question  of  operation  arises  here  under  three  somewhat  different 
conditions,  viz* : 

(i.)  In  the  case  of  the  ordinary  parotid  growth. 
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the  parotid,  which 


Dften 


started 

the  growth  just  mentioDed. 

(ill.)  In  earriiiooift  of  tliP  parotiiK 

(i,)  Bemoval  of  an  Ordmary  Parotid  Growth* — These  well-knowiv^j 
growths,   L-oi)tainin^  a  mixitire  usually  of   fihro-cartilH^nniis,    myxo4^| 
Hint  mis »  and  imperfect  gkndular  tissue,  require  no  special  allusion  here,^^ 
beyond  the  nee<l  of— (i)  Exposiiif^  them  sufficiently,  (2)   Paying  strict 
attention  to  the  fnt-iul  nerve,  ami  (3)  Renioving  the  capsule  itself,  after 
the  growth  hits  l>een  shelled  out,  in  any  cases  of  doubt^ — viz.,  soft  con- 
sistency, or  rapid  growth/     (4)   Watching  the  after-result.    This  must 
he  insisted  upon,  owing  to  the  view  recently  held  that  these  growths  ofteiv^H 
originate  in  endothelial,  not  connective,  tissue  elements:  in  other  wordsj^l 
tliat  they  are  endotheliomata.     If  so,  rci-uiTence  is  always  possible. 

(ii.)  Operation  in  Sarcoma  of  the  Parotid. — ^This  disease  usually 
begins  in  one  of  the  growths  just  mentioned;  and  here  the  malignant 
change  is  often  sudden  and  rapid,  after  a  long  benign  period,     This^_ 
and  the  next  group  may,  as  far  as  operation  is  concerned,  be  considere^^f 
together*  ^^ 

(iii.)  Operation  in   Carcinoma  of  the   Parotid. — The  question  of 
the  advisability  of  interfering  at  all  with  really  malignant  growths  of 
the  parotid,  especially  cwrcinomala,  has  l>een  much  disputed,  but  as 
each  case  must  he  decided  hy  itself,  and  as  no  hard-and-fast  line  can 
be  laid  down  here,  some  useful  practical  points  may  he  mentioned. 
On  the  one  hand*  attention  must  he  strongly  drawn  to  the  fact  that 
reports  of  operations  are  often   brief,  and  that  too  often  tliey  are  pub^ 
lished  as  soon  as  the  path^nt  leaves  his  surgeon,  and  thus  two-thirds  ol 
their   value   are   h:»st ;   on  the  other  hand,  I  may  perhaps  remind  my 
younger  readers  that  a  malignant  tumour  in  this  region  is  one  in  which^^^ 
above  most  others,  he  must  not  allow  a  wish  to  relieve  a  patient  tc]|^| 
overcome  a  decision  arrived  at  after  careful  examination,  for  there  is^^ 
scarcely  nny  part  of  the  hody  in  wbieh  a  malignant  growth  si>  quickly 
obtains  a  firui  hold  on  the  surrounding  structures — a  fact  which   hag 
even  a  graver  hearing  on  the  upcratiou  ihiin  the  importance  of  the 5 
struetures  themselves. 

A  case  of  carcinoma  of  the  parotid  successfully  removed,  in  a  womai 
of  72,  is  recorded  (Amrr.  Jour,  Med.  Sci,,  1893,  voL  cv.  p.  144)* 

At  one  spot  thf!  skin  wtw  a*tlierent  and  nlceratcfl.     Th6  eniire  gland  was  t«xtirpat 
to'^ether  with  the  nilt^Hod  skin,  ci lending  up  jim  tar  im  the  temporal  region.     It  wa 
found   neetlfol   tn  tie  the  cxlernal  carotid,  and   the;   facial   uprve  was  ahw>  UGceeearil^ 
liaeiifieed.     The  upjier  part  of  the  fitcrno-maBtoiil,  Ix-ing  infdtmted^  wan  removed,    Th 
patient  waa  well  eif^ht  months  later. 


•  In  nn  article  (6'wy>  IhnjK  Ilr/Ktrt*,  vo!.  xxvi.)  *'0u  the  EnehondromatJi  of  thi 
BaliT&rj  Glands,"  I  wrot-e,  with  regard  to  the  removal  of  these  g-rowths  :  '*  If  the  wound 
be  made  too  small  in  the  first  case  for  fear  of  a  scar^  the  edges  will  only  be  bniiae«i,  and 
priniarj  union  prevented.  It  h  not  nncommoa  for  bmnches  of  the  facial  nerve  to  be  in 
relation  with  the  capsule  of  the  grtiwih,  and  if  this  has  been  much  bond  led,  or  treated 
by  counterirritfttion,  they  may  very  likely  be  lirmly  adherent.  In  either  ca^ic  injury  to 
the  nerve  may  be  best  avoide<l  by  slitting  up  the  capsule  ami  shelling  out  the  enchun 
droma  firKt,  The  capsule  should  then  be  exaniincti  (0  sec  if  any  nerve  branches  ai 
ailherent  to  it ;  after  these  have  been  scparatcil^  the  capsule  itself  Bhouhi  be  removed.^ 
This  sliould  always  be  done  to  prevent  any  recurrence,  as  the  peripheral  part  of  these 
enohondromata  is  often  adherent  to  tbe  capsule  itself." 
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Practical  Points  in  th©  Hemoval  of  Parotid  0rowths, 

Charactirs  of  the  Growth. — Amongst  the  most  notable  of  these  are — 
(i)  Mobility — viz.,  how  far  it  can  or  can  Dot  be  lifted  up  by  the  finders 
from  the  subjacent  parts.  (2)  Rapidity  of  gi*owth,  (3)  Density — thus 
a  great  lianlness  or  evident  softness  will  be  alike  nii favourable,  the 
latter  from  the  fact  that  such  soft  growths  will  break  ilown  during 
attempts  at  removal,  and  leave  part  behind,  (4)  Symptoms  of  pressure, 
especially  of  deep  pressure  upon  the  pharynx.  Of  these,  dyspnoea, 
dysphagia,  presence  of  outlying  masses  in  the  fauces,  alterations  in 
speech  and  in  hearing,  and  to  a  somewhat  less  degree  facial  paralysis* 
are  of  evil  omen,  (5)  Condition  of  the  overlying  skin.t  (6)  Involve- 
ment of  the  upper  part  of  the  sterno*mastoid,  sometimes  giving  the 
appearance  of  torticollis.  (7)  The  presence  of  infiltrated  glands, 
especially  if  these  involve  the  large  vessels  and  nerves  of  tlie  neck. 

Poinla  in  the  Operatifm  itself, — ^To  begin  with,  the  growtli  ninst  be 
sufficiently  exposed  by  adequate  incisions.  Probably  none  will  be  more 
generally  suitable  than  a  I- -shaped  incision,  the  vertical  portion  lying 
over  the  large  vessels,  and  the  transverse  one  lying  parallel  with  the 
zygoma  and  exposing  the  facial  part  of  the  growth  and  its  accessory 
portion. 

If  the  skin  is  adherent  at  any  spot  this  should  be  included.  The 
flaps  are  freely  dissected  back,  covered  with  sterile  gauze,  and  the 
hemorrhage,  which  is  often  free,  even  at  this  early  stage,  entirely 
arrested.  The  surface  of  the  growth,  in  its  capsule,  if  one  be  present, 
having  been  completely  exposed,  extirpation  is  begun  below  and  behind, 
not  from  above  downwards.  This  course  allows  of  seeming  the  external 
carotid  or  of  putting  a  temporary  ligature  on  the  common  carotid 
(vide  infra),  and  further,  as  pointed  out  by  M.  Berard  {Malatlies 
d€  la  Glande  Parotide,  p.  240) :  (i)  The  blood  flows  away  from  the 
wound,  and  not  over  the  instruments  of  the  surgeon ;  (2)  The  same 
vessels  do  not  need  to  be  tied  more  than  once.  Next,  the  growth  is 
freed  at  the  sides  and  above.  This  step  is  comparatively  easy  over 
the  parotid,  but  adhesions  to  or  infiltration  of  the  sterno-mastoid  will 
be  difficult  to  deal  with*  There  should  be  no  hesitation  in  removing 
the  upper  part  of  the  muscle.  Every  vessel  is  carefully  secured,  and 
oozing  is  checked  by  firm  pressure  (sterilised  adrenalin  solution, 
i-i,ooo,  may  be  useful)  while  the  surgeon  is  engaged  with  some  other 
part  of  the  growth.  Gradually  as  the  growth  is  pulled  in  difl*erent 
directions  and  freed  by  blunt  dissection — r  strong  pair  of  bluut-pointed 
curved  scissors,  used  both  closed  and  open,  will  be  found  very  useful— 
the  growth  conies  forward  more  and  more,  and  is  finally  only  attached 
about  the  styloid  process  and  pharynx.  Here  any  bands  of  fascia  or 
what  looks  like  fascia  must  be  carefully  examined  and  ligatured  if 
needful  j  the  upper  part  of  the  external  carotid  or  its  terminal  branches 
must  be  found  and  ligatured  if  possible  before  they  are  divided.     There 


•  Prof.  BUlroth,  quoted  by  Mr,  Butlin  Qoo,  infra  i*i?«,  p.  ii8)»  considera  that  facial 
paralysis  from  the  pressure  of  a  parolul  growth  is  a  sign  that  this  fa  probably  a  carcinoma, 
for  the  sarcomata  and  other  tumours  rarely  prorlnce  paralysis  by  pressure,  although 
paralysis  frequently  follows  the  operation  for  their  removal, 

f  The  raore  adherent^  discoloured — yi«.,  reddish-purplfr— Are  the  inlegnments,  the 
more  unfavourable  t&  the  praguofiis. 
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must  be  no  Iinrrymg  at  tills  stage,  and  the  wound  must  be  bloodless 

wliile  any  deep  dissection  is  going  on. 

In  additimi  to  tlie  free  oozing,  and  thp  presence  of  important  vessels, 
other  ditlicnlties  which  may  present  themselves  are  the  breaking  down 
of  a  soft  growth,  thus*  baffling  attempts  at  complete  extirpation,  and 
the  strong  proeesseg  of  fibrous  tissue  which,  passing  nomiHlly  from  the 
parotid  to  some  importitut  atljaeent  structures — viz.,  the  dignstric,  the 
internal  pterygoid,  and  the  curutid  sheatli — ^are  now  liable  to  be  either 
increased  in  density,  or  softened  by  extension  of  the  growth.  Where 
the  surgeon  is  uncertain  as  to  complete  extirpation,  formalin  or  zinc 
cldaride  (p.  434)  should  he  appUed,  and  an  iujection  of  morphia  given 
afterwards,  unless  contra-indicated.  If  any  bleeding  persist  low 
down,  Spencer  Wells's  forceps  should  be  left  on  for  36  hours.  Drainage 
from  the  deepest  part  of  the  wound  is  always  to  be  employed. 

Two  points  require  especial  attention  here — viz.,  the  amotint  of  facial 
paralysis  which  may  he  expected,  *  and  the  haemorrhage. 

Facial  Paralysis, ^Wbile  in  the  ease  of  a  smaller  growth,  if  the 
nerve  has  only  been  bruised,  or,  when  divided,  if  the  ends  have  been 
phieed  in  cuntignity,  union  may  take  place,  and  the  paralysis  gradaally 
disappear,  t  in  the  ease  of  really  malignant  growths  the  question  of 
future  deformity  must  be  set  aside,  and  the  nerve  divided  as  soon  as 
seen. 

Best  Modes  of  meeting  HfiBmorrhage. — The  chief  vessels  which 
will  be  met  with  are  the  superficial  teniporal,  transverse  facial, 
nceipital,  posterior  auricular,  internal  maxillary,  and  external  carotid. 
The  extenial  jugular  vein  and  the  large  communicating  branches 
between  it  and  the  internal  jugular  are  sure  to  be  cut,  while  the 
internal  jugular  vein  is  almost  certain  to  be  seen  in  the  bottom  of  the 
wound. 

It  must  be  remembered  that  not  only  will  all  the  above  vessels  be 
liable  to  be  much  enlarged,  but  numerous  other  unnamed  anastomoses 
will  be  present. 

The  common  carotid  has  several  times  been  tied  prior  to  this  opera- 
tion. In  my  opinion,  ligature  of  the  external  carotid  with  all  the 
accessible  branches  is  greatly  to  be  prefeiTed  (qj\)* 

If  ligature  of  the  common  carotid  is  to  be  made  use  of  here,  I  hold 
that  it  should  be  reserved  for  those  cases  in  which  the  surgeon  decides 
to  attuck  a  very  soft  and  vascular  growth,  as  here  the  vessels  may  be 
very  numerous  and  difficult  to  isolate,  and  ligatures  may  not  hold.  In 
such  a  case,  instead  of  tying  the  counnon  carotid  and  thus  exposing  the 
patient  to  the  risks  of  brain  uiiscliief,  it  would  be  better  to  pass  a  loop 
of  chromic  catgut  ligature  around  the  vessel,  loosely  tied,  and  to  asi 
an  assistant  to  keep  up  tension  on  tliis  whenever  bleeding  takes  place. 
This  method  seems  to  have  been  first  used  by  JL  lloux,  and  later  by 
Mr.  Rivington  {Med,'Ckir,  TrauB^t  vol,  Ixix.  p.  72)  and  Sir  F.  Treves 

*  If  the  surgeon,  cflpecinlly  in  less  serious  eases,  when  maklnj;  any  ckt'p  incision  that 
is  needful,  can  manage  not  to  go  ftbove  the  level  o£  11  Unc  druwn  honzoatally  three* 
quarters  of  an  inch  below  the  lobule  of  tlie  ear,  he  will  avoid  any  serious  interfereuec  with 
the  trunk  of  the  facial  nerve,  and  thus  escai)c  the  risk  of  |ierniaDcnt  paralysis. 

t  This  gradoal  improvement  is  alluded  to,  vi'ith  a  case  in  point,  in  my  artide,  /«?. 
kupra  eit.  Mr.  Butlin  (**  Operalive  Treatment  of  Malig^nant  Disease,"  p.  120)  suggestH  nerve 
suture. 
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(Lancet y  January  21,  1888).  See  Section  on  **  Ligature  of  the  Common 
Carotid." 

In  dealing  with  any  large  veins  the  risk  of  the  entrance  of  air  should 
be  prevented  by  making  finger-pressure  on  the  cardiac  side,  or  by 
securing  theui  with  double  ligatures  before  they  are  cut. 

If  the  wound  has  become  infected-— -and  sometimes  in  tliese  operations 
near  tlie  mouth  and  nose  it  is  imposs^ible  to  keep  the  bandages  from 
shifting — the  surgeon  must  always  be  prepared  for  the  accident  of 
secondary  ha^moiThage,  And  on  account  of  the  same  risk  the  actual 
cautery  shouhi  never  he  used  at  the  bottom  of  a  very  deep  wound  near 
to  any  suspicious  tissues,  if  it  can  possibly  be  avoided.  If  some  kind 
of  caustic  be  required,  zinc  chloride  paste,  used  with  the  precautions 
given  at  p.  434,  would  be  preferable  from  the  absence  of  ftetor  with 
which  it  \N  orks  ;  and  formalin  better  still, 

OFEEATUTE    TREATMENT    OF    N^VI,* 


The  first  queBtiou  wliich  usually  arises  is  whether  these  growths 
should  he  operated  on  at  all,  or  whether  they  may  he  safely  left  to 
themselves.  Wliile  there  is  a  distinct  tendency  for  ntevi,  after  a  term 
of  life,  to  undergo  fibro-cystic  change,  I  doubt  if  this  tendency  to 
spontaneous  disappearance  is  as  high  as  Dr.  J*  Duncan  (Edin.  Med. 
Journ.,  1886,  vol*  i.  p.  702)  put  it — viz.,  that  **  certainly  more  than 
half  are  thus  naturally  cured,'*  In  private  practice,  where  a  ntevus  is 
not  extending,  t  where  it  is  in  neither  a  dangerous  nor  a  conspicuous 
place,  it  is  justifiable  to  watch  the  luBvus,  remembering  that  the  times 
of  teething  and  of  puberty  may  bring  about  atrophy  or  increase,  and 
that  the  former,  while  often  spontaneous,  is  most  likely  to  follow  one 
of  the  exanthemata.  But  where  a  nmvus  has  any  of  the  cavernous 
element  about  it,  when  it  occupies  a  dungerous  site,  one  where  irrita- 
tion of  any  kind  is  likely  to  bring  about  hmmorrhuge — ejf,,  sculp,  lips, 
tongue,  i)alate,  genitals,  rectum,  fingers,  or  toes — or  where  the  site  is  a 
conspicuous  one,  no  time  should  be  lost  in  effecting  a  cure. 

While  admitting  that,  after  a  year,  there  is  a  distinct  tendency  for 
a  mevus  to  become  stationary,  and  often  to  degenerate  ultimately,  I 
should  advise  operfitive  treatment  in  nearly  all  cases,  for  the  following 
reasons : — (i)  During  its  growing  and  stationary  stage  the  nicvns  is 
always  a  source  of  anxiety  and  often  of  disfiguremetit.  (2)  This 
growing  stage  commonly  lasts  for  the  first  year.  When  a  ntevus 
appears  to  he  stationary,  or  even  cicatrising  at  its  centre,  it  may  be 
^^m  spreading  at  its  periphery.  {3)  In  hospital  practice  there  is  the 
^^P    greatest   difliculty   in   persuading    the    mother   to    put    up    with   any 

^^m         •  I  have  Bpoken  of  tbefr  treatment  now  for  convenience  sake,  and  becanae  of  their 

^^H  great  impor lance  on  the  face. 

^^^  t  ^^  this  point   Mr,  Watcrhtmse  {CHh,  Jour  ft.  ^  Aug.  25,  1897)  given  the  following 

I  hints: — *' In  certain  cases  the  surgeon  e^n,  with  Home  degree  of  certaioty,  furelcll  the 

■  progress  of  the  uievus.     If  the  nseruB  is  uniformly  compressible,  soft,  anti  highly  vascular, 

I  approaching  to  a  bright  red  colour,  especially  at  the  margins,  it  in  fairly  saff  to  pi^ict 

I  that  it  will  increaisc  in  flize,"     Mr.  Waterhoiisc  advises  thnr  thrxiTirf^on  should  hold  bts 

I  hand  in  all  najvi  which  are  not  inereaising,  in  infant*  'nrgeon  has  not  a 

I  free  band  here.    If  be  does  not  ad  viae  operation,  adv  tflewhere. 
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tleformity  that  is  remediable  in  her  child,  (4)  In  early  life  n®Ti  are 
usually  small,  and  easily  and  safely  cured.  (5)  The  spontaneous  cure 
of  a  large  najvus  may  leave,  l>y  puckering  or  redundant  folds  of  the 
skill,  far  mure  deformity  than  that  uf  an  operation.     Before  describing 

the  dirteniiit  operative  measures  1  would  remind  my  younger  readers — 
(^i)  that  there  is  no  method  suited  to  all  cases ;  (fi)  that  it  is  ver^^  e^sj, 
by  using  heroic  means  and  doing  too  much,  to  cause  needless  scarring; 
(7)  that  during  the  cure  of  large  nievi  in  early  life  the  patients  are 
liable  to  pyiexial  attacks  and  grave  malaise.  These  are  not  at  all 
uncommon  during  tlie  cure  of  large  nrevi,  even  though  asepsis  be 
maintained. 

Different  Methods, — I  shall  only  speak  at  any  length  of  four  of  these 
— viz,,  excision,  electrolysis,  subcutaneous  discission*  and  the  cauteiy. 
By  one  of  these,  or  hy  two  combined,  all  n?evi  can  be  satisfactorily 
dealt  vpith.     Other  methods  will  only  be  briefly  alluded  to* 

(i)  Exrhkm, — I  have  usetl  this  method  very  largely  for  nearly  all 
subcutaneous  and  mixed  umvi  save  those  on  the  face,  and  for  many 
large  cutaneous  ones  where  the  scar  will  he  hidden.  There  is  a  very 
great  probability  of  primary  union  j  it  is  a  rapid  method,  leaving  no 
slough  to  st^paratc,  as  is  the  case  with  the  cautery  or  ligature,  and 
needing  no  repetition,  as  in  electrolysis.  Two  points  require  notice  ; 
one  is  the  risk  of  hiemonhage.  This  is  met  by  working  rapidly,  by 
judiciously  applied  fnigcr-pressure,  by  keeping  wide  of  the  n®vu8  (if  the 
incisions  are  made  outside  the  nicvus  the  hiemorrhage  is  not  serious, 
save  in  large  na^vi  in  infants),  and,  where  the  bleeding  will  be  severe,  by 
using  the  method  of  Mr,  Davies-Colley.  My  late  colleague  passed  two 
needles,  at  right  angles  to  each  other,  beneath  the  base  of  the  naevus, 
and  twisted  around  and  below  them  a  tine  drainage-tube  (this  may 
be  kept  tight  hy  chini]iing  it  in  Spencer  Wells* s  forceps)  ;  below  all, 
two  or  three  silver  sutures  are  passetl  deeply.  After  tlie  na^vus  has 
been  removerl,  the  needles  and  drainage-tube  are  withdrawn,  an<l,  before 
bleeding  can  occur,  tlie  sutures  are  tjuickly  twisted  up,  Tlie  other 
point  is  the  advisability  of  leaving  any  nmvoid  skin  in  the  excision  of 
a  large  mixed  na?vis.  While  tlie  greater  part  of  the  diseased  skin 
should  always  be  removed,  narrow  strips  left  on  either  side  will, 
usually,  slowly  take  on  a  natural  colour.  The  wound  is  carefully 
united  with  sutures  of  tine  fushing-gut  and  horsehair;  wire  has  the 
advantage  of  being  quickly  twisted  when  the  hiEJUorrhage  is  free. 
Usually  no  drainage  is  required,  Wbcre,  after  excision  of  large  nffivi 
on  parts  concealed,  such  as  the  trunk  and  limbs,  it  is  impossible  to 
bring  the  edges  of  the  wound  together,  skin-grafting  by  Thiersch's 
method  (p.  233)  may  be  employed.  1  would  give  a  caution  to  my 
younger  readers  with  regard  to  excision  of  subcutaneous  mevi  over 
the  abdomen  in  infants  or  little  children.  In  these  cases  there  will 
be  additional  need  of  strict  asepsis,  for,  at  this  age,  the  abdominal 
wall  is  extremely  tbin^  and,  if  suppuration  occur,  a  fotal  peritonitis 
may  result.  In  some  instances  of  deep-seated  extensive  na}vi  of  the 
side  of  the  face,  excision  can  only  be  used  in  conjunction  with  electro- 
lysis. In  such  cases  excision  should,  whenever  possible,  be  employed 
first,  before  the  parts  are  altered  by  the  electrolysis,  One  more 
occasion  wlien  excision  will,  sometimes,  be  found  useful  is  when  a 
nievus  has  been  cured  by  some  other  means  and  an  ugly  scar  left— 
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e.g.f  at  the  root  of  the  nose.  If  it  be  possible  to  get  the  edges  together 
and  to  secure  primary  union,  excision  will,  liere,  greatly  improve  nmtters* 

(2)  Elcclro!i/MH. —This  method  has  the  great  advantage  of  leaving  a 
minimum  of  scar*  or  pucker  behind  it,  and  what  scar  there  is,  is  of 
good  colour.  Other  advantages  arc  that  there  is  no  bleeding,  no 
danger,  and  little  or  no  pain  after  the  operation.  The  chief  disadvan- 
tage is  that  it  requires  several  sittings— on  an  average,  four  or  five — 
and,  as  an  interval  of  six  weeks  should  elapse  between  each,  the  treat- 
ment is  spread  over  a  considerable  time.  For  tljis  reason  the  method 
is  not  suited  to  hospital  patients,  who,  usually  of  limited  intelligence, 
are  ill  content  if  the  blemish  is  not  speedily  removed.  With  patients 
of  more  intelligence  and  a  better  rank  in  life,  the  following  shunld  he 
insisted  upon — r.  That,  while  electrulysis  is  not  expeditions,  it  is  tlie 
slow,  gradual  fading  of  the  nawus  which  gives  the  best  after-resnlt, 
2*  That  the  chief  object  of  the  operator  is  to  stop  the  growth,  and 
then  to  wait  patiently,  unless  the  uievns  re- develops  or  its  subsidence 
is  mnch  delayed.  Electrolysis  is  best  suited  to  those  na^vi  which  are 
unsnited  to  excision,  and  where  the  cautery  will  leave  a  conspicuous 
scar— t!.()f.,  upon  the  face,  and  especially  upon  the  eyelids  and  nose. 
In  the  following  account  of  i^lectrolysis  I  ahull  qurite  from  the  writings 
of  establislied  authorities  on  the  subject,  fnnn  whom  I  have  learnt 
very  much. 

Dr.  W.  Newman,  of  Stamford,  writes  (Bnt.  Med,  Jonrn.,  1882,  voL  ii. 
p.  248) :  *'  The  cases  for  which  electrolysis  is  eminently  suited  are 
superficial,  dark-coloured,  sluggish,  vascular  growths,  which  do  not 
possess  special  or  abundant  blood-supply.  They  w^aste  away  after  one 
or  two  sittings,  as  a  matter  of  moral  certainty.  Next  in  order  are  those 
uffivi  which,  agreeing  with  the  above  in  tlieir  actual  vascularity,  3*et 
have  much  more  of  surface-covering,  and  which  do  not,  therefore,  so 
readily  declare  the  conditions  of  their  blood -supply,  A  niHJority  of 
these  cases  will  probably  be  found  to  be  quite  amenable  to  the  electric 
current.  On  tlie  other  hand,  the  eases  in  which  electrolysis  w-iil  not, 
at  least  as  a  rule,  succeed,  are  those  which  are  intensely  vascular, 
which  are  rapidly  growing,  and  which  it  is  fair  to  conclude  have  more 
or  less  direct  communication  with  blood- vevssels/' 

Dr.  J.  Duncan  (lor,  infra  cit.)  thus  described  the  method  which  he  had 
done  so  much  to  improve;  *' After  trying  numy  batteries  of  Ci>nstant 
current,  I  have  reverted  to  the  Bunsen  or  Smee  with  four  to  six  cells  of 
large  size.  In  the  Infirmary,  where  it  can  be  prepared  by  others »  I  use 
the  Bunsen  of  four  cells,  as  giving  the  largest  amount  of  clieniical 
work  with  the  least  tension.  But  in  private,  Sinee's  battery  with  plates 
about  4  inches  by  6,  and  having  six  cells,  is  m(*st  convenient.  It  is  less 
dirty,  has  only  one  fluid,  and  is  equally  effective/'  Before  operating, 
the  poles  should  be  tested  in  saline  water,  and  only  used  if  tlie  evolution 
of  gas  is  copious  and  continuous. 

The  needles  recommended  are  those  iutroduccil  by  Prof.  Fraser  and 
Dr.  Duucau,  They  should  be  insulated  with  vulcanite.  The  length 
of  the  exposed  point  should  vary  from  |  to  f  inch,  according  to  the  size 
of  the  nievus.     Steel  is  the  best  material;  but  the  positive  pole,  if  of 


•  Dr.  L.  Marshall  (loe,  infra  ettJ)  claim  a  aiiotber  ndvantfrv* 
does  not  tem^  '-^  '-^t>ti-aGtion  in  loose  tissue  like  that  o£  the  e 
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steol,  requires  re^sharpening  after  each  operation,  because  it  is  acted  on 
electrolytically.  Roth  poles  should  be  introduced,  as  giving  most  work 
in  the  least  time.  In  small  ntuvi  they  are  best  placed  parallel,  and 
eqiiiilistant  from  vRvh  other  and  from  the  sides  of  the  tumour.  In 
lai*ge  ntevi,  Dr,  Duncan  moves  them,  especially  the  negative,  from 
place  to  place,  and  introduces  them  through  new  punctures.  If  left 
stationary,  the  action  rapidly  diminishes  after  ten  or  fifteen  minutes, 
on  account  of  the  slough  with  which  they  surround  themselves.  It  is 
necessary  to  watch  very  closely  the  growing  in<luration  round  each 
needle.  It  increases  slightly  even  after  the  needles  are  withdrawn > 
and  tlie  action  must  be  stopped  before  the  skin  is  involved.  If  the 
needles  be  very  slowly  withdrawn  while  the  battery  is  still  working,  so 
as  to  cauterise  slightly  their  track,  not  a  single  drop  of  blood  will  flow, 
otherwise  pressure  should  be  applied  for  a  few  minutes.  The  nmvi 
should  then  be  covered  with   aseptic  wool  and  collodion.     In  large 

Fjo.  147. 


Electrolysis  needles  for  use  with  conatarit  curreot  batteries  with  serrefine  hohlers. 
(Down  Bros,'  Cut,) 

xUBvi  too  much  must  not  be  done  at  one  sitting  or  in  one  place.  Tlie 
slough  has  to  be  absorbed,  and  it  is  better  to  establish  several  small 
sloughs  at  different  parts  than  a  great  mass  at  one.  An  antesthetie 
is  reqtiired. 

Dr.  Lewis  W.  Marshall,  of  Nottingham  (Lancet,  voL  i.  1889,  p.  73; 
Brit,  Mid.  Journ^t  vol,  i,  1897,  p.  273),  advises  as  follows:  **  I  always 
use  the  positive  pole  with  one  or  more  needles,  according  to  the  size  of 
the  growth  and  its  situation.  The  needle  (or  needles,  as  the  case  may 
be)  is  moved  about  systematically  to  attack  the  growth  in  various 
parts.  This  is  done  without  withdrawing  the  needle  after  it  has 
remained  long  enough  in  one  spot  to  produce  some  effect.  It  is  wiser 
at  first  to  work  well  away  from  the  surface  of  the  tumour,  especially 
in  raised  mcvi  which  are  very  florid,  to  avoid  risk  of  destroying  the 
thin  covering.  The  circuit  is  completed  by  attaching  a  rheophore  to 
the  negative  pole ;  by  this  we  avoid  an  unnecessary  puncture,  and  I 
find  that  tbc  process  is  equally  effectual.  I  have  not  yet  succeeded 
in  finding  a  good  means  for  insulating  needles,  and  the  scar  left  by  the 
negative  needle  is  brown  and  very  disfiguiing,  I  also  prefer  to  use 
the  positive  instead  of  the  negative  pole,  because  it  is  slower  in  its 
action,  and  therefore  less  likely  to  lead  to  sloughing,  and  the  bleeding 
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on  withdrawal  of  the  needle  is  much  less  trouhlesome**  The  iiumher 
of  cells  used  varies  somewlmt,  but  my  usual  custom  in  to  commence 
with  five  Leclauclie  cells  {Silvertown  Battery  Company),  and  increase 
according  to  the  effect  produced.  Ten  cells  are  generally  sufficient, 
hut  in  deep  suhcutauoous  na^vi  I  have  applied  twenty  cells.  The 
amount  of  tension  caused  must  be  very  carefully  gauged,  cutaneous 
UBBvi  being  capable  of  standing  very  little.  Change  in  colour  to  a 
dusky  hue  is  a  good  guide  to  judge  when  it  is  requisite  to  stop 
the  current.  On  withdrawal  of  the  needle  all  that  is  required  is  to 
rotate  it  before  pulling  to  free  it,  and  then  paitit  the  ontice  with 
collodion/' 

Dr.  H,  Lewis  Jones,  who  has  had  large  experience  at  St. 
Bartholomew's  Hospital,  describes  his  methods  in  the  St.  Barthoh}- 
mew's  Hospital  Reports^  voL  xxx.  p.  206,  He  considers  the  *' unipolar" 
method  the  most  useful.  **  Needles  of  platinum  having  been  con- 
nected with  the  negative  pole,  the  circuit  is  completed  through  the 
patient's  body  by  means  of  a  well -moistened  pad  attached  to  the 
positive  pole  and  placed  underneath  the  patient's  back  or  hips.  SnuiU 
currents  are  employed,  and  the  ncevus  is  done  gradually, t  The  reason 
why  this  plan  is  preferred  is  because  it  gives  the  operator  one  set  of 
needles  only  to  manage  ;  the  density  of  the  current  in  the  naivus  is 
more  easily  distributed  ;  the  changes  produced  at  each  of  the  needles 
are  alike  to  one  another,  and  there  is  little  or  no  bleeding  after  with- 
drawal of  the  needles,  P^urther,  the  systematic  use  of  the  same  pole 
makes  it  easier  to  recognise  the  appearances  which  indicate  that 
enough  has  been  done,  so  as  to  stop  the  electrolytic  action  before 
the  stage  of  complete  destruction  and  sloughing.  The  objections  to 
the  unipolar  arrangement  of  needles  are  that  the  current  traverses  the 
body  of  the  child,  who  may,  therefore,  be  affected  by  electric  shocks, 
and  the  positive  pad,  if  not  carefully  managed,  may  produce  an  unde- 
sired  electrolysis  in  the  wrong  place.  The  first  of  these  objections  is 
not  serious  unless  the  ntevus  be  situated  on  the  head,  and  even  then 
with  proper  care  it  becomes  slight,  if  one  remembers  that  the  needles 
should  be  inserted  and  removed  singly  and  gradually,  and  the  full 
strength  of  the  current  turned  on  after  the  insertion  of  the  needles, 
and  turned  off  before  they  are  all  removed.  The  other  danger — that 
of  electrolysis  at  tlie  seat  of  the  positive  pad — can  be  guarded  against 
by  strict  attention  to  the  pad  and  conducting  wire;  both  must  be  com- 
pletely coveretl  by  moist  material,  as  the  snudlest  portion  of  uncovered 
metal  will  produce  destructive  effects  at  the  [dace  where  it  touches  the 
skin,"  The  bipolar  method,  in  which  both  the  poles  are  inserted  into 
the  nievus,  is  cairied  out  by  Dr.  Jones  by  means  of  his  fork-electrodes,  j 


•  Another  ftdvantage  of  the  positive  pale  is  that  herCi  as  in  Bneurysin,  it  procluw 
cslot  which  is  fairly  arm  and  useful  in  organising ;  the  negatiTe  pole,  on  the  other  band, 
yielding  one  which  is  soft  find  frothy^  and  of  less  Tulne, 

f  **  It  may  be  taken  as  a  princi|>le  of  the  electrolytic  treRtment  that  the  cniTcnt  shonld 
not  be  pnshed  to  such  an  extent  as  to  cause  the  n^evus  to  slough.  It  follows  m  a  rider 
to  this  that  electrolysis  can  ver}"  aeldoni  be  used  m  as  to  get  rid  of  a  najvus  at  one 
operation,  unless  it  is  quite  a  auiall  one^  for  where  this  is  att-cmptetl  the  renult  k  almost 
certiiin  to  be  a  »longli»  and  should  l>c  regarded  as  an  inifavoorable  termination.  If  the 
DiEvufl  U  Yciy  mmll,  that  ia  to  aay  under  a  fifth  of  an  inch  in  diameter,  it  may  be 
completely  destroyed  in  one  sittino  *' 
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ill  whieb  two  to  five  neet^les  can  be  arranged,  firmly,  parallel  to  one 

another,  thus  easily  coutrolleil  and  evenly  distributing  their  action  on 
the  tissues.  If  the  needles  are  used  in  the  ordinary  way,  care  must  be 
taken  to  keep  them  parHllel,  not  to  allow  their  points  to  come  in  con- 
tact, thus  produfin^'  needless  shock,  and  to  keep  them  at  regular  dis- 
tances from  each  other,  from  the  periphery  to  the  centre  of  the 
ni&vus,  so  that  the  whole  of  the  ntevus,  centre  and  periphery  alike, 
may  be  acted  upon.  If  the  needle-points  converge  to,  and  thus  the 
current  is  concentrated  in,  the  centre  of  the  nievus,  shiughing  is  likely 
here,  while  the  periphery  will  escape.  As  to  the  strength  of  current 
used,  Dr*  H.  Lewis  Jones  advises  as  follows:  **  The  best  way  of 
specifying  the  current  is  to  take  into  consideration  the  number  of 
needles  used,  and  to  say  that  for  every  inch  of  needle  in  the  uieiraSp 
twenty  to  thirty  uiillianiperes  is  sufficient.  Thus,  if  four  negative 
needles  are  inserted  to  a  (piarter  of  an  inch  apiece,  the  total  current 
may  be  twenty  or  thirty  milliamperes.'*  Tiie  needles  used  may  be  of 
platinum,  one  advantage  of  which  is  that  they  may  be  attached  to 
either  pole.  The  only  objection  to  them  is  the  difficulty  of  rendering 
them  really  sharp.  If  steel  or  copper  needles  are  used  they  must  be 
attached  to  the  positive  pole.  The  needles  should  be  isolated  with 
vulcanite  for  a  full  half  of  their  length,  othenvise  sloughing  will  occur 
at  the  point  of  their  puncture.  Before  use  the  needles  should  be 
boiled.  When  introduced  their  points  must  not  be  allowed  to  approach 
the  surface  of  the  nsevus  too  closely,  or  sloughing  and,  later  on,  sepsis 
will  occur.  The  progress  of  electi*olysis  is  best  judged  by  the  indura- 
tion wliich  takes  place,  also  by  any  discoloration  at  the  points  of 
entrance  of  the  needles,  A  greyish  spreading  zone  here  indicates 
that  it  is  time  to  withdraw  and  re-insert  the  needle.  Blackening  at 
any  part  denotes  that  sloughing  will  ensue  there.  Before  the  needles 
are  witlidrawn  the  current  should  be  slnit  oif,  but  not  abruptly.  The 
only  dressing  needed  is  a  little  salicylic  or  iodoform  wool,  kept  on  with 
iodoform  and  collodion  till  the  punctures  are  healed. 

(5)  Subcutanams  Diseission. — This  is  an  excellent  means  of  obliter- 
ating a  mevus  without  scarring,  introduced  by  Dr.  Marshall  Hall.  A 
cataract- needle  or  a  fine  tenotome  is  passed  fnun  a  point  about  a  line 
from  the  margin  of  the  mevus  to  the  opposite  extreme  edge  of  the 
growth.  The  needle  is  then  withdrawn  almost  to  its  point  of  entrance, 
and  pushed  again  through  the  naivus  at  about  j^  inch  from  the  line  of 
the  first  puncture,  and  so  on  till  the  lines  of  puncture  take  a  fan-like 
shape.  The  number  of  times  which  the  needle  is  passed  will  vary, 
according  to  the  size  of  the  n^vus,  from  ten  to  forty.  Each  passage 
must  be  just  removed  from  the  last.  Should  the  needle  penetrate  the 
skin,  pressure  must  be  applied.  This  method  is  best  adapted  to  sub- 
cutaneous or  mixed  na^vi  of  moderate  size*  In  neevi  of  the  lids,  where 
removal  or  destruction  of  the  tarsal  plates  will  tend  to  scarring,  this 
method  deserves  a  trial,  wlien  electrolysis  is  not  at  hand.  After  a  few 
weeks  repetition  may  be  needful.  For  superficial  UEevi,  e.g.,  of  the 
lids  or  tip  of  the  nose»  scarification  with  a  fine  and  sharp  knife  (p.  426) 
often  gi\^es  good  results, 

(4)  Canteni  orLpiipiiiidare, — Ptojuelin^s  cautery  is  usually  employed, 
the  large  blade  at  a  dull  cherry -red  heat  being  carefully  wiped  over  a 
cutaneous    neevus^   aud    the   fine   point    used  for  the    suhcutaueous 
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ones.  This  is  made  to  penetrate  the  skin  at  one  spot,  and  then  made 
to  traverse  the  nEevus  iti  several  directions  from  the  one  puncture.  It 
is  eflectual,  but  the  more  I  saw  of  it  the  less  I  liked  it,  uwiug  to  the 
large  scars  it  leaves.  Thus  the  black  sinus  or  sinuses  left  after  the 
operation  with  a  red  margin  of  scortOied  skin  snppurate  and  heal 
tediously,  and  with  much  disfigmeincnt  in  exposed  places.  Further- 
more, while  the  slough  is  being  detached  the  health  of  an  iufaut  or 
little  child  often  sutTurs  considerably.  The  small-sized  Paqueiin's 
cautery,  recently  introduced,  is  greatly  to  he  preferred  to  that  in 
ordinary  nsCj  but  best  of  all  is  a  cautery- battery  with  the  fint?  platinum 
points  and  porcelain  burners  which  any  electrician  can  supply.  If,  in 
hospital  practice,  the  surgeon  arranges  for  his  ntevus  cases  to  attend 
on  one  4lay,  tliere  should  be  no  ditticulty  about  the  battery  being  reiidy. 
The  amount  of  scarring  left  is  fitr  less  than  that  by  the  Paquelin's 
cautery.  No  aneesthetic  is  required  with  cither  in  infants,  the  pain 
being  momentary.  I  will  take  the  opportnnily  here  of  drawing 
attention  to  a  most  useful  warning  by  Mr,  Waterhouse  {loc,  supra  cit.), 
which  applies  to  treatment  of  ntevi  by  ignipmicture  and  caustics  : 
**  In  mixed  najvi  it  is  necessary  to  procure  destruction  of  the  sub- 
cutaneous portion  of  tlie  growtli,  and  the  cure  of  the  cutaneous  part 
as  a  rule  follows.  Times  without  number  have  I  seen  cases  in  which 
the  treatment  adopted  has  been  dcMtruction  of  the  skin  portion 
with  caustics.  Tliis  has  resulted  in  ugly  scarring,  and  the  sub- 
cutaneous portion  of  the  growth  has  not  been  in  any  way  ihilucnced 
for  good."  A  very  simple  form  of  cautery  for  those  stellate  patches 
which  appear  on  girls'  faces  long  after  infancy,  **  spider  mevi,''  is 
supplied  by  a  needle  heated  or  dipped  in  nitric  acid.  An  amesthetic 
should  be  given.  Another  excellent  means  for  healing  minute  naivi  is 
to  make  a  puncture  with  a  tenotome,  and  apply  for  a  few  seconds  a 
finely  pointed  stick  of  silver  nitrate* 

(5)  Application  0/  Causties — e.^,,  Sodium  EtJu/late  and  Nitric  Acid, 
— These  nre  suitable  for  cutaneous  mvvl.  EUn/late  ojsndium,  introduced 
by  the  late  Sir  B.  W,  liichardnon,  is  the  one  generally  used  as  being 
less  painful.*  It  should  be  applied  daily  for  two  or  three  days  ;  a 
crust  then  fonns  :  when  this  drops  off  the  nsevus  will  be  found  to  be 
cured  if  the  apidication  has  been  suliicient.  Nitric  acid  is  much 
more  powerful;  careless  use  of  it  may  produce  most  odious  scars. 
Whatever  caustic  is  used,  it  is  well  to  smear  the  parts  around  with 
vaseline,  and  the  pointed  wood  or  glass  rod  used  should  carry  only  just 
enough  uf  the  acid,  and  none  to  drop  about. 

(6)  Sca7yication,—l  have  already  spoken  of  this  method  above.  It 
may,  also,  be  employed  for  any  cutaneous  part  of  a  naevus  which  is 
left  in  a  florid  state  after  other  treatment,  or  for  port-W'ine  stain,  in  the 
same  way  as  advised  at  p.  426. 

(7)  Collodion. — This  may  be  tried  in  tiny  cutaneous  nmvi.  These 
can,  however,  be  better  treated  otherwise.  In  nearly  all  other  nffivi  it 
is  a  placebo,  but  not  always  a  harmless  one^  as  it  wastes  time- 

(8)  Vaccination, — ^This  is  not  to  be  recommended.  From  a  very 
large  number  of  cases  which  I  have  seen  where  this  has  been  used,  I 


•  The  amount  of  j>aia  fa  diaptited  :  by  some  there  \n  said  lo  be  very  little  at  the  time 
of  appLicatioa  imd  aft^rwArdB.    1  bare  taot  fouud  that  tbis  is  ihi;  case. 
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am  of  opiriion  that  it  very  rarely  cures  the  naevus,  while  the  yacclnalioD 

is  not  reliable. 

(9)  Lifiature. — I  have  long  ago  entirely  abandoned  this,  owing  to  its 
painf Illness,  its  product iun  of  a  slough  and  large  scar^  and  the  great 
risk  there  is  that  parts  of  the  stmngled  mass  may  escape  ohliteration. 

(10)  Iitjt'rtion^ — This,  as  usually  performed  with  a  preparation  of  iron, 
is  extremely  risky»  and  ahuuld  never  be  made  use  of  unless  the  nffivus 
is  Keeurely  surrounded,  us  with  a  ring- forceps.  Several  coses  suddenly 
and  insbmtaneously  fatiil  from  thrombosis  and  embolism*  have  occun'ed, 
and  a  few  linve  been  recorded  (Lancet,  1867,  vol.  ii.  p.  191).  I  well 
remember  witnessing  one  in  my  student  days.  The  late  Jlr.  W.  M, 
Coates,  of  Salisbury,  a  surgeon  of  wide  experience,  used  iodine  injection 
with  much  success  (Brit,  MeiL  Journ,^  1883,  vol.  ii.  p.  319).  About 
half  a  drachm  of  the  undiluted  tincture  is  throw^n  in  slowly  by  means  of 
a  Wood^s  syringe  with  a  very  fine  needle*  By  moving  tlie  point,  the 
tincture  is  thrown  into  every  pai*t.  On  withdrawing  tlie  needle,  pressure 
on  the  puncture  is  required  for  a  few  moments.  The  nieviis  hardens 
at  once  and  slowly  disap[^ear8.  No  scarring  results.  Mr,  Coates  con- 
sidered the  treatment  by  iodine  injection  quite  free  from  any  risk  of 
thrombosis. 

If  injection  is  to  be  employed,  pure  carbolic  acid  should  be  made  use 
of,  a  minim  being  thrown  in  at  each  puncture,  the  part  being  invariably 
first  shut  off  safely  from  the  general  circulation  by  ring  or  padded 
forceps,  or  by  the  pbm  of  temporary  strangulation  by  the  ligatures 
figuretl  at  p.  270  in  part  i,  of  Cheyne  and  Burghard's  Manual  of 
Sanj iat!  Treat m ent, 

Port- Wine  Stain.- — This  troublesome  fonn  of  cutaneous  ntevus  is  best 
treated  liy  tbc  careful  use  of  caustics,  linear  scarification,  or  the  employ- 
ment of  a  platinum  cautery  kept  at  a  white  heat.  This  should  barely 
touch  the  surface  of  the  stain.  Whichever  method  is  used,  care  must 
be  taken  not  to  destroy  too  much — ct/.,  no  more  than  the  epideruiis 
and  8uperhcial  layer  of  the  rete  niucosuui — in  the  cases  where  the  stain 
is  thinnest  and  most  diffuse.  Cicatrisation  will  do  the  rest,  Hei*e 
especially,  it  is  very  important  to  maintain  asepsis,  eg*,  with  iodoform 
or  salicylic  w*ool,  or  iodoform  and  collodion. 

Large  Hairy  and  Pigmented  Moles,^ — The  methotls  at  hand  in 
these  rare  but  very  troublesome  cases  are  piece-meal  excision  and 
grafting,  electrolysig,  scariticatiun,  and  the  use  of  nitric  acid.  Where 
they  descend  from  the  forehead  and  encircle  the  eye,  great  care  must  be 
taken  not  to  destroy  the  tarsal  plates.  Where  a  large  isolated  patch 
occupies  one  check,  piecemeal  excision  and  grafting,  or  cimiplete 
excision  and  a  Widfe's  graft  (p.  235),  or  one  pedunculated  from  the 
arm,  should  be  tried. 
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CHAPTER  Y. 
EXCISION  OF  THE  EYEBALL, 

EXCISIOIf    OF    EYEBAI^L.* 
Indications. 

i.  New  growths — e.g,^  glioma  of  the  retina,  melanotic  saiTonia  of  the 
UTeal  tract. 

ii*  In  tlie  following  cases  of  injury  and  its  results  : 

r{a)  Tlie  eyeball  ruptured  and  collapsed  after  a  blow. 
(b)  A   large,  jagged,  foreign  body  in   the  eye — c.^.,  a    bit    of 
metal,   not    removable   without  inevitable    disorganisa- 
tion, 
(c)  If  {Nettleship*8Z>m'a^eso//7re  Eye,  p.  142)  the  wound,  lyiog 
wholly  or  partly  iu  the  dangerous  regional  be  so  large 
and  so  complicated  with  injury  to  deeper  parts  that  no 
hope  of  useful  sight  remains. 
(d)  If,  though  the  wound  be  small,  it  lie  in  the  dangerous  region, 
and  have  already  set  up  irido-cyclitis. 
(e)  Where  a  small  foreign  body — e.g,,  a  shot  glancing  in  cover- 
shooting — not  removable  by  anelectro-nmgnet,  gradually 
sets  up  inflammation  and  shrinking  of  the  eye. 
if)  When  there  is  a  wound  in  the  dangerous  region  compli- 
cated with  traumatic  cataract. 
iff)  W^hen  traumatic  cataract  has  been  set  up  by  a  wound  which 
is  wholly  corneal,  and   therefore  out  of  the  dangerous 
area,  and  yet  severe  iritis  and  pan-ophthaloiitis  come  on 
in  spite  of  treatment, 
iii.  As  part  of  an  operation  for  rodent  ulcer  which  has  extensively 
involved  the  conjunctiva  (p.  454). 

iv.  As  part  of  an  operation  for  removal  of  orbital  tumours — e*//,,  a 
glioma  or  sarcoma  which  has  ruptured  the  sclerotic,  rodent  ulcer, 
scirrhous,  sarcomatous,  bony  growths,  &c.J 

Operation,^ — ^The  chief  object  is  to  remove  the  globe  alone,  whenever 
this  is  possible,  leaving  the  muscles  to  coalesce  and  form  a  stump  on 
wliich  the  artiiicial  eye  may  be  supported  and  be  movable.  As  much 
conjunctiva  as  possible  should  be  left. 

The  surgeon,  standing  in  front,  having  inserted  a  springspeculum 
between  tlie  lids,  snips  with  blunt-poiuted  scissors  through  the  ocular 

*  As  the  general  surgeon  may  be  called  upon  to  perform  this  operation  lit  any  time, 
and  a«  it  ahoold  alwayt  be  practj'ee'^  "  '-^-^H  body^  it  is  intjluded  here. 

t  A  Bone  nearly  a  quarter  of  Tonnditig  the  coraea. 

t  For  an  excellent  account  er  \b  referred  to  Mr.  Lawson^s  article 

J>tet»  0/ S»rff,^  vol  ii»  pp.  iij& 

s. — TOL.  1.  ^^ 
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conjunctiva  close  to  the  cornea  and  all  round  it,  using  toothed  forcepi 
to  lift  tlie  conjunctiva,  and  leaving  enouj(h  at  one  side  to  hold  on  bj 
the  forceps  during  the  next  step.  This  is  to  open  freeh^  Tenon's  cap- 
sule, and  catching  up  each  rectus  tendon  (beginning  usually  with  the 
external  rectus)  with  a  strabismus-hook,  to  divide  them  close  to  the 
sclerotic,  leaving  the  cut  end  of  the  external  rectus  long,  in  order  to 
draw  the  eyeball  forcibly  inwards.  The  superior  and  inferior  rectus 
are  then  cut,  and  the  speculum  pressed  back  into  the  cavity  of  the  ^H 
orbit  so  as  to  nmke  the  eyeball  start  forwards.  The  scissors,  blunt- ^H 
pointed  and  slightly  curved,  are  now^  passed  baek  to  feel  for  the  optic  ' 
nerve,  which  ma}'  be  known  by  its  toughness  and  thickness,  and  which 
is  now  severed  with  one  clean  cut.  The  eyeball  being  drawn  forwards 
with  a  finger,  the  oblique  muscles  and  any  remaining  soft  parts  are  to 
be  cut  close  to  the  globe.  Pressure  is  then  to  be  applied  firmly  for  a 
few  minutes,  and  for  the  first  ten  hours  pressure  with  sterilised  aseptic 
pads  and  a  bandage  should  be  maintained  to  prevent  temporary  but 
t i*ou b  1  e  s  om e  b a? m  o  rrh age , 

In  the  case  of  a  new  growth — 1\<7„  glioma — the  optic  nerve  must  be 
divided  as  far  back  as  possible.  Tlie  scissors,  slightly  curved  and  long 
enough  to  reach  to  the  back  of  the  orbit,  are  introduced  on  the  inner 
side,  and  the  nerve  either  cut  as  far  back  as  is  possible  before  the  globe 
is  removed,  or^  after  this  is  done,  the  nerve  is  dissected  out  and  a  fresh 
sUce  taken. 

Where  there  is  any  suspicion  of  growth,  as  in  a  glioma  of  the  optic 
nerve,  being  left  behind,  zinc  chloride  paste  should  be  applied,  as  at 
p,  434,  or  formalin  on  strips  of  gauze  may  be  substituted. 

Owing  ^to  the  early  stage  at  which  dissemination  of  intra*ocular 
sarcomata  takes  place,  and  to  the  tendency  of  gliomata  to  creep  back- 
wards along  the  optic  nerve  towards  the  interior  of  the  cranium,  the 
prognosis  very  largely  depends  upon  the  earliness  of  the  extii*pation. 
On  this  account  it  should  be  remembered  that  the  earliest  symptoms  of 
these  growths — ^viz.,  impairment  of  sight  from  partial  detachment  of  the 
retina  by  the  pressure  of  the  growth  behind  it— should  be  most  carefully 
tested  in  suspicious  cases,  this  impairment  of  sight  being  not  usually 
noticed  by  the  patient,  save  accidentally  on  closing  the  sound  eye, 
unless  the  growth  originates  near  the  yellow  spot  If  later  evidence  is 
waited  for,  such  as  evidence  of  tension  and  pain,  dissemination  or 
recurrence  is  most  probable,  while  the  gi^owth  will  very  likely  have 
perforated  the  eye,  and  the  severer  operation  of  clearing  out  the  orbit 
will  be  required. 

The  following  questions  will  very  likely  arise:  If  there  is  evidence  of 
general  dissemination  of  the  disease,  is  it  expedient  to  remove  the  eye^ 
or,  if  this  be  insufficient,  to  clear  out  the  orbit  as  well  ?  In  most  cases 
the  answer  will  be  in  the  affirmative,  in  order  to  save  the  patient  pain 
and  the  miser}'  of  the  protruding  and  ulcerating  mass. 

If  the  disease  has  recurred,  m  it  any  use  again  to  attack  it  ?  Each 
question  here  must  be  decided  by  itself.  The  answer  will  mainly  depend 
on  the  amount  and  depth  of  the  recmTence,  and  on  the  completeness  of 
the  first  operation.  Thus,  if  the  eye  only  was  removed  at  first,  it  may 
be  wise  to  clear  out  the  orbit  thoroughly. 

In  a  few  most  distressing  cases  in  chiklren  it  is  well  known  that  both 
eyes  are  attacked.     The  question  of  operating  on  the  second  eye  must 
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now  be  faced.  Mr.  Collins  (Trs,  Ophth.  Soc^  vol,  atvi*  p.  142)  has 
reconied  four  cases,  in  each  of  which  three  3Tars  had  passed  since 
the  enucleation  of  the  second  eye>  and  the  patients  were  alive,  with 
no  sign  of  recurrence.  Mr.  Lawson*  held  that  if  both  eyes  are 
affected,  both  should  be  excised,  providing  that  tlie  sight  has  ah*eady 
been  destroj^ed.  He  had,  on  many  occasions,  removed  the  second  eye 
to  procure  temporary  rehef  from  the  excessive  pain  induced  by  the 
over-distended  globe,  and  when  there  bad  not  been  the  slightest 
prospect  of  coring  the  disease.  la  each  case  the  operation  gave 
immediate  and  perfect  relief. 

The  following  operations  will  occasionally  be  called  for. 
Clearing  out  of  the  Contents  or  Exentaration  of  the  Orbit.— The 
following  is  an  instance  of  the  cases  in  which  this  operation  will  be 
justified. 

In  November,  1903,  a  tubd,  mi.  38,  who  btid  the  eyeball  removed  for  sarcoma  elsewhere 
in  the  previoas  July,  caiue  ander  my  care  for  j>ei>iatefii'e  of  the  diseaae.  The  left  orbit 
WftB  occupitd  by  a  f  ungating,  bltjedinj*!:,  ftloughy  mass;  the  eyeliila  were  not  involvcMl,  ami  no 
infiltmtioti  of  gliiaib  could  bo  mmle  oat.  An  incision  having  been  made  all  roiintl  the 
orbital  mtirgin  down  to  the  bone  by  means  of  an  elevator,  the  perioBteum  w&a  carefully 
stripiit'd  up  from  the  entire  interior  of  the  ravity  bock  to  ita  apes.  The  optic  foramen 
was  eolarged  with  a  small  gouge,  and  then  with  fiiii\  bUint-pointcd  scia-^ors  pushed  in  aa 
far  a»  possible  the  optic  nerve  was  divided.  The  entire  maiw  then  cnme  away  with  ita 
coat  of  periosteum.  The  sectiun  of  the  nerve  appearcci  quite  healthy.  The  bones  them- 
sclveH  did  not  appear  involved.  The  frontal  ginus  waw  explored  and  demonstrated  to  be 
free  from  diacaae.  The  cavity  was  packeil  with  strips  of  sterilised  gauze  wrung  out  of  pure 
fonnalin^  one  strip  being  carefully  carried  iuto  the  enlarged  optic  foramen.  These  were 
removed  in  thirty-six  hours,  leaving  the  dry,  black,  oilourleiis  «longhs  so  characteristic  ol 
the  use  of  formalin.  The  recovery  was  without  interruption  save  for  sevt^re  pain  during 
the  first  forty- eight  hours.  The  patient  was  .seen  by  me  for  nearly  two  years,  and  there 
was  no  reappearance  of  the  diseaae.  During  the  first  twelve  niontlw  the  above-mentioned 
slooghs  remained  little  altered,  then  they  gradually  became  detaehe<i  and  were  removed, 
leaving  a  healthy,  granulaling  eurfaee.  During  nearly  two  yeara  the  man  was  able 
to  continue  his  work  as  a  fihcpherd  in  Kent.  During  the  detachment  of  the  slougha 
carlxjlic  acid  oil  was  applittl^  the  patient'^  wife  belog  directeti  to  Boak  strips  of  lint 
with  clean  hands  in  a  clean  covered  vessel,  morning  and  evening.  In  January,  t9<Jli,  I 
learnt  that  the  opposite  eye  was  attacked!  10  Heptcnd>er,  1905,  the  patient  becoming  blind 
and  dying  In  two  months  with  paraplegia  and  convnl-sive  attacks.  There  was  no  evidence 
of  reappearance  of  disease  on  the  left  side.  The  deformity  was,  of  course,  considerable^ 
but  when  the  malignancy  of  sarcoma  *if  the  eyeball,  ita  'speedy  reappearnnce  after  the 
&rst  operation,  and  the  interval  of  nearly  two  years  in  which  the  patient  remaineil  well 
are  consldeied,  the  result,  which  I  hold  to  be  entirely  due  to  the  use  of  strong  formalin, 
may  be  considered  sntiftfactory. 

Intradural  Growths  of  Optic  Nerve  Itself. 

Mr.  H.  P.  Bennett,  surgeon  to  the  Newcaatle-on-Tyne  Eye  Infirmary^  reports  one  of 
these  rare  cases  (Brit.  Med.  Jmtm.^  1905^  vol.  i.  p.  104 1).  The  patient  was  a  boy»  rot.  ii. 
Frtim  the  perfect  mobility  of  the  eye  and  its  projection  directly  forw*arcis^  Mr.  Bennett 
had  no  doubt  that  he  hml  to  deal  with  a  tumour  t*ituatetl  within  the  muscular  cone,  and 
from  the  early  loss  of  sights  with  probably  a  giowth  of  the  optic  nerve.  The  eye  waa 
removed  with  about  1 3  cm,  of  apparently  normal  ner>'e  attachetl  to  it.  On  inserting  a  finger 
into  the  orbit,  a  large  growth  eould  be  felt  extending  right  down  into  the  optic  foramen. 
In  order  to  remove  the  whole  of  this  mass  a  small  gouge  waa  insertad  into  the  apujc  of  the 
orbit,  and  the  whole  of  the  growth  was  removed  with  i  cm.  of  be&lthy-looklng  nerve  at 
the  posterior  end  ;  in  fact,  the  nerve  was  partlj  torn  away  at  or  very  near  the  ohi&sct 
The  growth  waa  a  fibroma.    The  jiatient  woa  well  about  »i3i  months  later, 

•  IHct,  &/  Sitrff.,  ToU  ii.  p.  124. 
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Temporary  Beseotion  of  External  Orbital  WalL — Eronlein,    in 

order  to  avoid  the  sacrifice  of  healthy  eyes,  and  to  enlarge  the  very 
limited  field  between  the  eyeball  and  the  outer  wall,  was  the  first  to 
propose  the  above  method  as  a  means  of  obtaining  access  to  tlie 
structures  behind  the  eyeball.  Domela  has  collected  {Revue  Med,  d^ 
la  Suisse  liomaude,  1902,  vol.  xxii.  p.  833)  forty-five  cases  in  which 
this  operation  was  performed  and  has  analysed  the  results.  The  con- 
ditions calling  for  it  were  sarcoma,  angioma,  cysts,  endothelioma, 
neuroma,  adenoma,  osteoma,  growths  of  the  optic  nerve  and  sheath, 
injury,  pulsating  exophthalmos,  and  retro-bulbar  suppuration. 

A  curved  incision  is  mmlc  with  its  convexity  forwards  in  the  temporal  region  com* 
mcncing  nt  the  anterior  jmrt  of  the  temporal  crest,  i  cm.  above  the  upper  margin  of  the 
orbit,  extending  along  the  outer  orbital  margin  almost  as  far  as  the  outer  canthus  and 
ending  on  the  zygomatic  arch  midway  Itetween  the  outer  canthus  and  the  auditory 
meatus.  It  is  carrictl  down  t  hrongh  the  skin,  aponeurosis  and  muscles,  but,  along  the  orbital 
margin,  only  divides  the  periosteum.  The  pi'riosteum  is  next  8e|)arated  with  a  rugine 
from  the  outer  orbital  wall  as  far  Kick  as  the  spheuo-maxillary  flteure  below  and  a  few 
mm.  behind  the  spheno-malar  suture  al>ove,  and  is  i^artly  retracted  along  with  the  orbital 
contents.  The  ex|M">sctl  outer  wall  is  now  dividetl  along  the  following  three  lines :  (i)  AboTe, 
from  the  external  orbital  pro<.*oss  of  tlic  fnnital  lx>nc  horizontally  backwanls.  (2)  Poeteriorly, 
from  the  posterior  end  of  this  incision  obli»|ucly  into  the  spheno- maxillary  fissure. 
(3)  Delow,  from  the  base  of  the  orbital  process  of  the  malar  bone  horizontally  backwards 
to  the  anterior  extremity  of  the  splicno-maxillary  fissure.  The  bony  fragment  with  all  its 
adherent  soft  ])arts  is  displact'ti  outwards  and  backwards,  the  orbital  i)erio6teum  is  incisod 
horizontally,  the  external  rectus  easily  distinguisheil  an*l  the  retrcK)Cular  space  well 
exposed.  At  the  conclusion  of  the  operation  the  orbital  [periosteum  is  sutured,  the  bone 
replaceil,  and  the  wound  sutured.  Of  the  forty-five  cases  collected  by  Domela  one  patient 
died  from  an  invasion  of  the  cranial  cavity  soon  after  the  operation.  In  six  others  it  was 
needful  to  completely  remove  the  content-s  of  the  orbit.  In  the  remaining  thirty-eight  no 
atrophy  of  the  eyeball  followed,  even  when  it  was  necessary  to  divide  the  optic  nerve.  In 
many  cases  vision  was  much  improved.  The  only  inconvenient  effects  are  said  to  be 
temi)orary  anaesthesia  of  the  cornea,  diminution  of  the  mobility  of  the  cyebaU,  and  external 
strabismus. 


CHAPTER  VL 
OPERATIONS  ON  THE  NOSE. 

PLASTIC  OPERATIONS  POB  THE  BEPAIB  OF  THE  NOSB— 
BOTiaE^S  OPERATION— BEMOYAIi  OF  NASAIi  POLYPI 
—ADENOIDS    OP    NASO-PHABYNX. 

PLASTIC   OPERATIONS    FOE   THE   REPAIR    OP    THE    NOSE 

(Figs.  148  to  153), 

Tbsse  operations  will  be  considered  under  the  following  headings: 
(A)  those  for  **  saddle-nose  '*  where  the  bridge  is  lost;  (B)  those  for 
complete  and  (C)  those  for  partial  restoration.  The  injection  of 
paraffin  will  be  found  described  at  p,  463. 

Indloations. — When  the  p^itient  is  healthy  and  of  good  vitality; 
when  the  cause  of  the  destruction — viz,,  Inpns,  gunshot  or  other 
injury,  syphilitic  ulceration  congenital  or  acquired,  new  growth  (t'jj.f 
epithelioma  or  rotlent  ulcer)  necessitating  removal — is  not  only  checked 
but  soundly  healed.* 

Thus,  when  lupus  has  been  cured,  and  still  more  in  the  case  of 
syphilitic  ulceration,  it  will  be  well  to  wait  six  months  at  least  after 
the  disap|iearance  of  the  disease, 

A.  Operation  for  Saddle-nose. — This  partial  rhinoplasty  will  be 
taken  tirst  and  by  itself,  as  it  is  one  of  the  most  frequently  indieated, 
and  as  it  is  one  wliich  gives  the  best  results.  The  condition  presents 
itself  in  varying  degrees  of  deformity.  lu  a  typical  case  the  entire 
bridge  is  deeply  depressed,  while  the  cartilaginous  portion  with  the 
snbJHC*:'nt  pwrt  of  the  septum  is  tipped  upwards  and  forwards  by 
cicatricial  contraction,  the  nostrils  looking  forwards  instead  of  down- 
wards. It  may  follow  syphilis  acquired  or  congenital,  depressed 
fracture  or  suppuration,  and  necrosis  after  injury.  That  due  to 
depresseil  fracture  is  obviously  likely  to  give  the  best  results.  What- 
ever the  cause,  healing  must  be  complete  before  any  operation  is 
attempted.  OiJcrative  steps  here  will  prgbubly  be  largely  replaced  by 
tlie  use  of  paraffin. 

The  operator  has  two  indications  before  hiui:  (i)  to  replace  and  to 
retain  in  its  new  position  the  cartilaginous  part  of  the  nose  ;  {2}  to 
restore  the  bridge.  Tlje  fullowing  account  is  given  in  detail,  as  this 
operation  will  be  found  to  give  the  best  basis  of  the  m****  •^- 

plete  rhinoplasty.     Most  «^f  thpfip  have  now  only  &r 
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and  do  not  give  permanent  results.  The  credit  of  the  stiecess  of  the 
operation  for  saddle-nose  must  be  given^  in  tire  first  and  chief  place,  to 
Konif^',  His  method  has  been  improved  by  different  operatorBi  e^g,^ 
Israel  and  Watson  Cheyne. 

The  parts  concerned  in  the  operation  are  rendered  as  sterile  as 
possible.  By  a  cnrved  transverse  incision  at  the  deepest  part  of  the 
depression  which  enters  the  nasal  cavity  and  is  cai'ried  with  sufficient 
freedom  through  all  adhesions  and  what  is  left  of  the  bony  framework 
(with  a  fine  saw  or  a  cljisel)  and  tbrougli  the  cartilaginous  septum 
suftieieiitly  to  liberate  the  soft  parts  of  the  nose  below,  these  are 
replaced  so  that  there  is  no  tendency  for  them  to  spring  back  into  the 
place  where  tlie  tip  of  the  nose  should  naturally  be.  In  cases  where 
the  8 kin  over  the  upper  two-thirds  of  the  nose  is  sound  and  sufficient 
a  vertical  incision  is  made  from  the  root  of  the  nose  down  its  centre 
to  where  tlie  curvet!  transverse  incision  was  made.  At  the  upper  end  of 
this  veitieal  incision  two  slightly  curved  ones  with  the  convexity 
upwards  are  carried  outwards  for  about  an  inch  at  first,  and  by  tliis 
means  tvvu  latirral  flaps  are  raised  off  tlie  centre  of  the  nose.  They 
should  not  be  raised  more  widely  at  this  stage  as  this  step  would  cause 
needless  and  troublesome  h?emoiThage. 

The  bridge  to  the  nose  is  then  made  by  taking  a  flap  from  the 
forehead .  Two  incisions  going  down  to  ttie  bone  beginning  about 
half  an  inch  above  the  root  of  the  nose  and  each  about  one-eighth  of 
an  inch  from  the  middle  line,  are  carried  upwai*ds  to  the  roots  of  the 
hair  if  needful.  A  transverse  cut  of  similar  depth  joins  the  upper  ends 
of  these  incisions.  With  a  narrow  chisel  introduced  first  at  the  sides 
and  then  above,  and  sloped  sufficiently,  the  fiap  of  skin  and  external 
table  of  the  frontal  bone  is  raised  from  the  diploe.  IVhen  the  lower 
end  of  the  flap  is  reached  the  bone  is  broken  across  here.  Konig  oow 
inverts  the  finp  before  transplanting  it,  so  that  the  shell  of  bone  forms 
the  outer  and  the  skin  the  inner  surface  of  the  nose,  and  brings  down 
a  skin  flap  in  the  usual  way  IVom  one  side  of  the  forehead  which  is 
placed  on  the  raw  surface  of  the  first  flap.  This  method  may  be 
required  where  the  soft  parts  over  the  bridge  of  the  nose  are  much 
altered  ;  it  obviously  entails  much  more  scarring  than  tliat  of  Israel 
and  Watson  Cheyne  where  the  second  flap  is  taken,  as  described  below, 
from  the  nose  itself.  The  skin  upon  the  deeper  surface  of  tlie  flap  is 
sliaved  off  where  this  is  needful  in  order  Uy  cause  it  to  adhere  to  the 
remaining  tissues  of  the  bridge,  which  are  also,  in  their  turn,  refreshed. 
In  either  case  the  narrow  flap  from  the  forehead  must  be  long  enough 
for  its  free  edge  to  be  stitched  with  fine  sterilised  catgut  to  the  tip 
of  the  nose  in  its  normal  position  without  any  tension  whatever.  This 
is  sometimes  difficidt  to  ensure  when  the  hairs  grow  low  down  upon  the 
forehead.  If,  to  secure  the  above  object,  the  two  incisions  on  the 
forehead  are  prolonged  downwards,  care  must  be  taken  not  to  imperil 
the  vascularity  of  the  flap. 

The  two  lateral  flaps  which  were  raised  sufficiently  in  order  to  allow 
the  frontal  strip  to  be  placed  in  position  on  the  bridge  of  the  nose  are 
now  carefully  raised  by  curving  outwards  the  two  incisions  at  their 
upper  extremities.  Troublesome  bleeding  is  often  met  with  as  the 
flaps  are  raised.  When  sufficiently  raised  they  are  united  with  sterilised 
horsehair  and  very  fine  salmon-gut  sutures  in  the  middle  line  over 
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the  TEW  surface  of  the  median  frontal  strip  which  has  been  reflected 

downwards. 

The  incision  in  the  forehead  is  sutured  and  should  leave  a  linear 
scan  In  about  a  month's  time  the  base  of  the  reflected  frontal  strip 
is  divided,  and  any  redundancy  and  folds  remaining  are  removed  by 
suturing  the  divided  base  into  place  after  small  elliptical  portions  of 
skin  have  been  removed, 

Messrs.  Watson  Cheyne,  C,B,,  and  Burghard  (Man.  of  Surg,  TnaL, 
pL  v.,  p.  155)  recommend  the  following  additions  to  the  above  steps. 
*'  To  keep  the  tip  of  the  nose  in  position,  we  have  found  it  a  good  plan 
to  take  a  long  splinter  of  a  rabbit's  femur,*  and  to  stick  one  end  of  it 
into  the  tissues  at  the  root  of  the  nose,  and  the  other  into  the  car- 
tilaginous portion ;  this  forms  a  prop  snfficiently  long  to  keep  the  parts 
in  position,"  As  the  newly-fornied  bony  bridge  tends  to  sink  down- 
wards as  healing  occurs  and,  as  a  rule,  will  not  be  high  enough,  they 
advise  the  adoption  of  the  foUowing,  *' After  healing  has  occurred, 
we  have  been  able  to  heighten  the  bridge  to  the  required  extent  by 
turning  asiJe  the  skin  flaps  again,  and  introducing  pieces  of  bone 
removed  from  the  femur  of  a  newly-killed  rabbit  in  sufficient  quantity 
to  raise  the  bridge  to  its  proper  level/'  Care  must  be  taken  not  to 
reopen  the  nasal  cavity  at  the  second  operation,  otherwise  infection  will 
occur  with  risk  of  necrosis  of  the  bone  used. 

B,  Operations  for  Complete  Restoration*— I  have  described 
several  operationsi  so  as  to  suit  the  varying  conditions  met  withi  but 


*  The  following  account  of  the  details  of  this  moet  important  slop  Is  taken  frooi  Mr» 
Watson  Cheyne's  paper  (^Clin,  Sno.  J'mit*.,  1899,  voh  xxiiii,  p,  21S). 

"Tlie  patient,  act.  18,  had  received  a  severe  injury  to  the  bridge  of  bid  nose  (?  fracture) 
when  twelve  years  old^  this  being  followed  by  suppuration  from  the  nose,  aud^  during  the 
next  few  months,  by  discharge  of  portions  of  the  oosal  bones.  The  result  waa  loss  of  the 
bony  bridge.  Thei-e  was  practically  no  bony  bridge  present ;  some  rough  bone»  no  doubt 
of  periosteal  origin,  could  be  felt  covering  the  space  between  the  two  maxilbe  in  the 
situation  of  the  nasal  bones.  There  was,  fortunately^  very  little  tilting  forward  of  the 
tip  of  the  nose,  and  it  was  not  necessary  at  the  operation  to  cut  iuto  the  noaal  cavity  to 
rectify  this  deformity.  The  patient  having  been  anffisthetlsctl,  a  cnrvetl  incision  with  the 
convexity  to  the  right  was  made,  beginning  above  rather  to  the  left  of  the  midille  line  at 
the  root  of  the  nose,  and  terminating  below  rather  to  ibe  left  of  the  middle  line  nboat 
half  an  inch  below  the  coin  in  on  cement  of  the  cartilage  of  the  nose  ;  the  cnnvexity  ol  the 
curve  at  its  centre  extended  on  to  the  cheek.  The  incision  at  the  upper  part  went  down 
to  the  bone,  and  at  the  lower  part  to  the  nasal  cartilage.  The  flop  was  then  turned  over 
to  the  left,  an  attempt  being  made  to  peel  off  the  periosteum  from  the  nasal  bones, 
which,  however,  failetl  owing  to  the  great  irregularity  of  the  new  bone.  While  the 
bleeding  was  being  arrested  by  prcseurc,  a  rabbit  was  killed  by  chloroform » immersed  in 
bichloride  of  mercury  solution  (i  in  2000)  to  fix  the  hair,  and  rapidly  skinned  by  one 
of  the  dreseere.  One  of  the  thighs  being  then  disarticnlated  at  the  hip,  the  soft  parta 
o?er  the  femur  were  detached,  the  periostenra  being  left,  and  with  a  pair  of  cutting 
pliers  the  bone  waa  split  up  longitudinally  into  several  fragments.  The  wound  being 
now  uncovered,  a  fragment,  about  two  inches  in  length,  was  first  inserted  into  the  nasal 
cartilage  at  the  lower  part,  pntthing  down  the  tip  of  the  nose,  and  then  we<lged  against 
the  frontal  bone  at  its  upper  part,  Four  or  five  smaller  fragments  were  now  laid  around 
this  till  the  necessary  height  for  the  bridge  was  obtained.  The  skin  flnii  was  then 
repluce<],  bnt  before  it  could  be  tuade  to  meiet  it  waa  necesBary  to  undermine  it  well 
towards  the  left  side.    The  woand  healed  by  first  intention,  but  ♦*•«  ""  *hei 

operation  a  little  glairy  fiaiU  waa  let  out  at  the  upper  part.    Th 
laleri  was  exoellflo* " 
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it  is  increasingly  rare  to  meet  with  cases  requiring  complete  restora- 
tion of  tlie  nose*     The  first  three  of  the  following  will  he  found  most 
useful- 
ly Methods  by  double  or  suporimposed  flaps,  based  upon  tkat  of 

2.  Keegan's  Operation  (Figs.  148,  149). 

3.  Syme's,  from  the  Cheeks  (Figs.  150,  1 51). 
4*  The  Indian  or  Frontal. 
5.  The  Italian  or  TagLiaootian. 

Before  deciding  which  operation  he  will  make  use  of  in  restoring  the 
nose,  the  surgeou  will  investigate  the  following  points  :  How  far  is  the 
bony  framework  of  the  nose  destroyed?  If  tlie  cartilages,  septum, 
vomer,  ethmoid,  and  iiflsal  bones  are  much  removed,  however  well 
made  the  single  frontal  tlap»  and  however  skdfiilly  it  is  adjusted,  it  will 
tend,  after  looking  extremely  well  at  first,  to  sink  down  to  the  level  of 
the  cheeks.  The  final  result  of  complete  rhinoplasty  is  rarely  satis- 
factory. In  Ti]lmann*s  words,  **  The  nose  is  at  first  very  good,  but  it 
Boon  shrinks.  The  art  of  rhinoplasty  consists  in  making  a  nose  with 
a  good  profile,  long,  high,  and  pointed  ;  but  this,  as  a  permani*nt 
result,  is  seldom  attained/'  If  he  proposes  to  take  flaps  from  the 
cheeks,  the  surgeon  must  examine  how  far  these  are  plentiful,  and  free 
from  old  scars.  So,  too,  if  the  forehead  is  to  furnish  the  flaps,  how 
fur  it  in  a  capacious  one  and  free  from  hairs. 

i«  Methods  by  Double  or  Superimposed  Flaps,  baaed  upon  that 
of  Kdnig,— Owing  to  the  ultimate  disappointment  which  is  certain 
with  the  single  flap,  an  operation  based  on  the  method  which  has  been 
given  in  detail  above  is  always  to  he  prefeired.  The  central  skin  and 
bone  forehead  flap  must  be  cut  much  broader ♦  Rotter  says  3*5  cm- 
broad.  It  should  be  turned  down  at  its  base  so  that  the  skin  lies 
internally.  After  three  or  four  weeks  it  is  skin-grafted,  or  covered 
with  a  flap  taken  laterally  from  the  forehead-  If  the  superficial  surface 
be  extensively  bony  the  bone  is  divided  longitudinally  on  either  side 
with  a  fine,  shaqi  saw,  so  that  the  central  part  forms  the  bridge  and  the 
lateral  only  support  it.  But,  as  a  rule,  the  bone  splinters  too  easily 
for  this  step  to  be  feasible.  As  the  deep  surface  of  the  flap  is  turned 
forwards  any  bone  that  exfoliates  is  easily  removed.  A  columella  must 
be  made  subsequently  (p.  460),  This  should  always  be  as  naiTow  as 
possible,  othei-wise  breathing  will  be  interfered  with.  Many  other  details 
will  be  gathered  from  the  account  of  the  methods  whieh  follow. 

2.  Keeiran's  Method  of  RMnopUmty. — This  method  has  been  introduced  (^Lanoet, 
vol.  i.,  tSgi,  p.  419)  by  Surgeon-Major  Keegan,  whose  name  is  so  well  known  in  relnticvti 
with  lithot  ri  t)\  Ab  lieskiency- Surgeon  for  many  years  at  Indore  he  had  am  pie  opportunities 
of  performing  rhinoplasty — slicing  off  the  softpurtfl  oC  the  Bom  being  a  very  common  mutila. 
tlon  in  India,  especially  in  the  hands  ot  jealoos  husbands.  Such  cases  are  most  favourable 
for  operative  measures,  the  patients  being  young  and  healthy,  and  the  bridge  of  the  nose 
left.  It  will  be  seen  that  euperimj>08ed  daps  are  used.  **  The  patient  having  been  fully 
anaesthetised,  the  cavities  on  both  sides  of  the  septum  are  plugged  with  pledgets  of  wool, 
to  whicli  sutures  are  attached.  The  operation  is  begun  by  carrying  two  converging 
incisions  from  two  poiDts  slightly  external  to  the  rool^  of  the  aim  nasi  to  two  pointa  abant 
three-quarters  of  an  inch  apart  on  the  bridge  of  the  nose,  where  a  pair  of  spectades  would 
rest.  These  two  points  are  now  joined  by  a  horizontal  incision.  This  horizontal  incision 
is  bisected,  and  a  perpendicular  incision  is  drawn  downwards  from  the  point  of  bisectioa 
nearly  as  far  as  where  the  nasal  bones  join  on  to  the  cartilage  of  the  nose*    In  other  words, 
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thiB  perpeTidicular  incision  follows  the  couree  of  junction  of  the  nflsal  bones,  but  ia  not 
carriftd  down  &d  Car  aa  their  inferior  bonlers.  The  skin  and  tissues  arc  now  dissected  from 
off  the  nasal  bones  from  above  downwartla  in  two  flaps^  A  B  o  D  and  e  f  o  h,  as  in  the 
appended  diagram  (Fig,  148),  The  two  inferior  l>ordera  of  the  flaps,  viz.,  c  Dand  G  R,  are 
not  interfered  with,  and  constitute  the  attachment  of  the  flaps  to  the  structures  and  tissues 
which  clothe  the  inferior  Ixmlers  of  the  nasal  hones  where  they  join  on  to  the  cartilage  of 
the  nose.  If  these  two  flaps  are  reflected  downwards,  so  that  their  raw  surfaces  look  forwards 
and  their  cutaneous  surfaces  look  bacrk  wards,  it  will  be  found  that  they  overbp  in  the  centre. 
The  surgeon  has,  therefore,  a  redundancy  which  he  can  utilise  a  little  later  on,  when  he 
has  raised  the  flap  from  the  forehead*  He  now  proceeds  to  do  this,  A  piece  of  brown 
paper  rendered  adhesive,  correfipondiu^  in  outline  with  the  flap  (Fig-.  149)  considered 
eui table  to  the  case  in  hand^  is  stuck  firmly  on  to  the  forehead  in  a  slanting  direction. 
And  then  a  very  sharp  knife  is  run  round  the  border  of  the  paper.  The  paper  m  now 
removed,  and  the  flap  is  quickly  raised  from  the  forehead.  Thi:^  flap  should  embrace  all  the 
tissues  ddwn  to  the  perios- 
teum»  and  fihould  be  sub-  Fia.  149* 
jected  bj  as  little  handling 
as  possible.  The  sides  of  the 
gap  now  left  in  the  forehead 
are  approximated  an  quickly 
as  possible  with  horsehair 
suturea,  and  it  is  surprising 
how  small  a  raw  iurface  Is 

Fio.  148. 


Keegan*8  method  of 
rhinoplasty* 

left  behind*  on  the  forehead  if  the  approzimalion  of  the  sides  of  the  gap  be  jodiciousljand 
expeditiously  carried  out,  Attt?iitit>n  ia  now  directed  to  preparing  a  nitlns  or  bed  for  the 
reception  of  tlie  oolumna,  and  this  does  not  require  any  description,  Thi3  two  flap:*,  a  »c  D 
and  E  r  a  H,  whicb  have  been  already  raided  from  oflf  the  nasal  bones,  are  now  reflecteii 
downwards,  and,,  as  they  overlap  in  the  centre,  two  triangfular-ahapcd  pieces  ai'e  eat  away, 
and  placed  in  the  middle  of  the  gap  left  in  the  forehead,  in  order  to  expedite  the  heaHrig 
of  the  frontal  scar.  The  forehead  flap  is  now  brought  down  over  the  nasal  bones,  and  rciitft 
inferiurly  on  the  two  reflectetl  flaps,  A  B  c  D  and  E  F  o  H,  which  have  been  already  raised 
from  off  the  nasal  bones.  The  raw  surface  of  the  frontal  flap,  inferiorly,  lies  on  the  raw 
surfacesof  the  two  reflected  nasal  flaps,  and  the  nostrils  of  the  uewly  fonucd  nose  are  there- 
fore lined  inside  with  the  skin  of  the  reflected  nasal  flaps.  The  free  inferior  margins  of  the 
forehead  flap  and  the  nasal  flap  are  now  brought  together  by  horsehair  sutures.  The 
tx>lamuar  portion  of  the  forehead  flap  is  now  fixed  in  the  bed  prepared  for  it  by  sutures, 
aad  the  two  original  incisions  drawn  from  the  root  of  the  alae  nasi  on  either  side  to  the 
bridge  of  the  nose  are  now  deepened  and  bevelled  off  for  the  reception  of  the  sides  or 
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Iftleral  roArgtns  of  the  forehead  flap.  The  lateral  margitiB  of  the  forefaead  iUp  are  moat 
acourately  att4iched,  hj  lueaiM  of  honehair  eutures,  to  tl)e  bed  {inepared  for  ibetiu  Two 
pieces  of  drainaire-tubitig  arc  inserted  in  the  newly  formed  nostrib.  If  the  root  or  pedicle 
of  tbe  new  noec  is  Butficiently  broad  and  is  not  dragged  upon,  and  the  angolar  artery  has 
not  been  woundeil,  then  all  will  go  well,  and  there  need  be  no  fear  of  sloughing.  I  allow  a 
fortnight  to  ekpse  before  diTiding  the  root  of  the  new  noae^  and,  in  doing  m,  I  cut  a 
wedge-shaped  slice  ont  of  tbe  root,  so  that  the  new  note  may  not  be  parrot-Bhaped.  Aa 
the  rnaide  of  each  nostril  is  clothed  with  akin,  the  diainag»-tabei  may  be  riiseanded  atl» 
ten  days/* 

5.  Syme^B,  f^om  the  Cheeka  (Figs.  150^  131).— This  method  is  doKribed  by  its 
in  veil  tor  in  his  OlNterrafioHA  in  riinSral  Svt^ertf,  p.  56.  Besides  doing  away  with  a  moire 
conspieuouK  frontal  near,  it  Is  elafiiicHl  thnt  this  method  enables  a  nt^e  thus  oonBtrDet<»d  to 
have  itfi  st'iisations  in  correspondence  with  the  part  from  which  it  wna  derived.  To 
counterbalance  the  above  b  the  future  shrinking  of  the  flapa. 

The  following  drawings  show  the  sliape  of  the  flaps,  and  the  manner  of  their 
adjustment. 

Fio.  150. 

Fio,  151, 


(Syme.) 


(BeUO 


New  flaps  of  the  sliaije  given  in  Fig.  150  are  nuirked  out  on  the  cheeks  with  their  eon* 
joint  jjedicle  above  at  ibe  n>ot  of  tbe  nose,  between  the  two  inner  canthi,  extending  so  far 
downwards  and  outwartk  upon  the  choek  as  to  secure  sufliL'ient  smpleness  for  the  new  nose, 
flcetjrfling  to  careful  mxaisureruentfl  already  taken.  The  old  nose  being  got  ready  by  careful 
paringf  the  Hups  thus  marketl  out  are  diaaected  np  and  united  in  the  middle  line  by  three 
or  four  sutures,  while  the  outer  marginimre  fixed  on  each  side  to  the  raw  surf uce  at  a 
pro|^>er  diaitiDce  from  the  iia«d  orifice,  Mr.  Bell*  advises  that  if  jiny  part  of  tbe  old  septtmi 
jciuain,  it  should  be  nnule  very  useful  iisa  tixed  point,  a  ainiight  needle  being th mat  throtigh 
one  flap  elose  to  it^  outer  lower  edge^  then  through  tbe  septum^  and  out  at  a  corresponding 
}M>int  of  the  other  liap>  The  edges  of  the  wounds  left  in  the  cheeki^i  ciiu  generiLlly  be  partially 
onite^l  by  sutures  of  silver  wire  or  flshing-gut ;  and  the  triangnlar  poition^  which  most  be 
left  to  heal  by  granulation^  proves  an  advantage,  as  by  its  depression  it  enhances  the 
apparent  height  and  prominence  of  the  new  organ.  The  cavity  of  the  new  nose  abonld, 
as  long  as  is  nec^lf  ul,  be  kept  at  first  gently  support^id  and  dinteuded  by  drainage- tubes 
drawn  over  [jieces  of  catheter^  thn^ugh  which  the  patient  can  breathe. 

4,  The  Frontal  or  Indian  Method,  f — Tbia  mcthmi  baa  been  used  when  the  ©oft 
parts  of  the  cheeks  are  iiiHUtiicient,  when  tliey  are  too  cicatriciaK  or  when  an  operation 
niiiktng  use  of  them  has  failed.  Its  chief  objections  are  the  Large  frontal  scjir,  and  the 
liability  of  the  single  flap^  though  abnndant  and  prominent  at  first,  to  shrink  and  fall  in 
later  on. 

A  piece  of  thin  gutta-percha  or  leather,  steriHsed  by  sufficient  immersion  in  1  in  20 
carbolic  acid,  is  so  cut  that^  when  folded,  il  is  of  suitable  shape  and  size  for  the  new  organ  ; 
it  is  then  laid,  o[>cntK!  out,  upon  the  forehead,  and  the  dimtosions  maiked  out  with  an 
aniline  pencil  or  tincture  of  io<iioe.  Tbe  flap  thus  drawn  should  be  of  pyriform  shape, 
and,  owing  to  the  retraction  of  the  skin,  should  meaaore  a  quarter  of  an  inch  more 


•  Manmal  of  Surgital  Ojientihns,  fourth  edition,  p,  176. 
t  Introduoed  into  Europeao  surgery  by  Air.  Carpue  in  1S16. 
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than  the  model  in  every  direction.  The  average  dimensione  of  the  flap  were  thua  given 
by  Sir  J,  E.  Erichsen  (Snt^g.,  vol.  iL  p.  6oSJ  :  When  the  whole  nose  requires  restoratiaQt  it 
is  usually  necessary  to  make  it  about  two  and  a  half  to  three  inches  long,  and  from  three 
to  three  auil  a  qunrti^r  inches  wid*^  at  its  broadest  part. 

For  the  frontal  tlap,  thua  mapp&l  out^  a  bed  is  now  prepared  by  paring  the  old  nose 
into  a  mw  triau^Ur  war  face  ;  in  doing  this  the  knife  must  be  used  obliquely,  cutting 
from  without  inwards  towards  the  middle  line,  bo  as  to  leave  a  grooved  surface  ftioping 
inwards.  The  warning  of  Eriehseo  {ht\  Mtipru  viL^  p*  609)  ehould  here  be  remembered, 
not  to  remove  the  ^mrts  too  widely,  lest  the  cheeks  later  on  retract  and  flatten  out  the 
noie.  The  bleetliugbdog  arrested  by  sponge-pressure,  toi-gion,  leaving  on  Spencer  Welln's 
iOToepa  (but  not  in  this  case  by  ligature),  and  covering  over  the  raw  surface  with 
flteriltsefl  lint  and  hot  borfkelc-acid  lotion,  the  frontal  llap  previously  marked  out  may  now 
be  raised.  This  h  done  by  running  a  Bcalpel  down  to  the  periosteum,  along  the  traced 
line,  taking  care  that  the  petiicle  be  suflicicntly  long  to  bear  a  little  twisting,  and  sulhciently 
broad  and  thick  to  secure  the  presence  of  one  if  not  both  of  the  frontal  arteries.  To  avoid 
any  risk  of  stoppage  of  its  blotxl-s||)piy,  and  sloughing,  it  is  well  to  place  the  incision  for 
the  pediele  a  little  obliquely,  with  one  side  descending  a  little  lower  thau  the  other — vix., 
on  the  side  to  which  the  tlnp  is  to  be  twi.stcd.  Where  the  level  of  the  hairy  aealp  admits 
of  it,  this  flap  should  lie  a  little  obliquely,  the  tension  being  thus  lessened,  Where 
neoedBary,  the  flap  may  be  taken  transversely  above  one  or  other  eyebrow  ;  but  the 
objection  to  this  is,  that  the  retra<:tiun  of  the  &car  upon  the  foreliead  draws  the  corre- 
•ponding  eyebrow  upwards  (Stimson).  The  frontal  flap,  however  placed,  is  now  raisetl 
from  below  upwards,  so  that  the  nccca>snry  hainiorrhage  is  rendered  as  little  embarrassing  as 
fioswible,  and  with  no  more  handling,  or  i>inchmg  with  forceps,  than  is  unavoidable.  The 
knife  should  tje  kept  away  from  the  flap  towards  the  periosteum,  antl  used  in  the  same 
plane  throughout,  without  any  scoring  whatever.  The  ha^morihage,  free  at  firr^t,  is  readily 
arrested  by  fore i- pressure  (leaving  on  Bpencer  Wells's  forceps  for  a  while)  or  by  sponge- 
presaore.  The  flap,  b<iing  suflieiuntly  raised  to  hang  freely  and  without  tension,  is  then 
twitted  slightly  to  one  side  (that  on  which  the  pedicle  has  been  cut  longest),  antl  brouglit 
down  and  adjiLsted  to  the  pared  etlgca  beluw  by  means  of  numerous  fine  auturea  oi 
salmon -gut,  flue  silver  wire,  and  hoTBehairt  all  being  tntrodueetl  with  very  small  needles. 

If  the  condition  of  the  forehead  htiA  admitted  of  taking  a  columella  from  there  an 
appropriate  groove  must  also  have  been  cut  in  the  upt^er  part  of  the  motlian  line  of  the 
lip,  and  the  two  carefully  adjuBte*!.  If  no  ccilumeUa  can  be  taken  from  the  forehead,  the 
up[»er  lip  must  furnish  it,  either  now,  if  the  patient's  condition  admits  of  it,  or  later  on, 
when  the  petlicle  of  the  frontal  flip  m  divided.  If  no  columella  is  made  now,  the  fla[», 
when  attacheil,  must  be  supj>ortcd  by  gently  introducing  appropriate  sjzeil  plugs  of  io*lo- 
form  gauze  wrung  out  of  lysol  lotion.  If  a  columella  is  made,  two  bits  of  drainage-tulje  or 
Jacques*  catheter  are  intro'iuced.  The  parta,  being  painted  with  collodion  and  ioiloform, 
are  well  covered  in  with  sjdicylic  wool,  but  in  keeping  this  in  position  no  pressure  must 
be  made  with  ban^iages  on  the  new  noae. 

The  forehead  wound,  on  which  sponge-preasure  has  been  made,  is  now  partially  closed 
with  one  or  two  haredip  pins  and  Boturcs,  but  in  introtlucing  these  great  care  must  be 
taken  not  to  constrict  the  pedicle  of  the  frontal  flap.  Now,  and  hitcr  on,  healing  may  be 
here  promoted  by  skin-grafting  by  Thiersch's  method  (p.  233). 

The  chief  points  in  the  after-treatraent  are  not  to  change  the  dressings  too  frequently^ 
to  use  the  utmost  gentleness  in  doing  so,  to  remove  the  sutures  gradually,  and  to  be  on 
goard  to  prevent  the  onset  of  infection  or  of  Becondary  hiemorrhage.  The  former  will  be 
known  by  a  sudden  rise  of  tem[)er»tnpe,  vonatting  or  nausea,  and  is  best  treated  by  hot 
horacic-acid  fomentations  and  by  a  sharp  purge.  Hfemorrhage  may  occur,  according  to 
Sir  J.  E.  Erichsen,*  at  late  as  the  ninth  day.  It  must  be  met  by  careful  plugging  with 
aseptic  gauxe  dusted  with  iixioform  or  wrung  out  of  turpentine. 

The  flap  remains  o^dematous  for  some  time,  but,  if  not  going  to  slough,  it  will  be  found 
wann  and  aensitive.  If  too  much  b welling  persiat,  careful  punctiforra  scarification  should 
he  used. 


•  Loe.  »npra  ril,,  p.  611,  ia  mentioned  a  case  of  I^ord  Lister's,  in  which  biemorrbi^ 
took  place  on  the  ninth  day,  the  (latient  loaing  over  a  pint  of  blood. 
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Three  montha  after  the  first  opcmtion* — »>.,  not  on  til  the  flap  hAi  finiibed  shrinkiiig' 
pedicle  is  divuled  with  n  narrow  st might  bistourj  and  cut  Bomewbat  wedge^abaped,  with 
the  ikpex  upwards,  an  appropriate  rcsting-plaoe  being  fashioned  for  it  in  the  skin  beno^tlL^ 
which,  up  uy  this  time,  has  not  been  touched.  A  few  of  the  fine  sutures  already  mentioaed 
are  then  inserted. 

If  the  pAtient  has  been  feeble,  or  It  the  cheeks  are  very  cicfttricial  and  thus  the  new 
blood-imppl^  to  the  frontal  flap  be  insufficient,  some  sloughing  maj  take  plaoe,  but  this 
is  rare. 

l^muthn  of  a  new  ealitmi^Ua. 

It  this  was  not  made  at  the  time  of  ihe  first  operation,  it  should  be  done  at  tba  avne 
time  that  the  pe*licle  is  dividetl.  It  is  rare  that  a  forehead  is  sufficiently  high  to  obtain 
anade(|iiAte  eolymella,  and  the  additional  thickness  and  vascularity  of  the  lip  make  it  maeh 
nofe  deHimble  to  take  one  from  here.  Two  aasistaats,  with  a  finger  and  thumb  at  each 
angle  of  the  mouth  controlling  the  coronary  arteries^  and  at  the  same  time  making^  the 
parts  tense,  the  surgeon,  with  a  straight  narrow  bistoury,  transfix^  the  root  of  the  lip 
just  to  one  side  of  the  midillc  line  and  cuts  straight  down  thTX>ugh  the  free  border  ;  a 
similar  incision  is  ma<le  on  theoppu^ite  side  of  the  middle  line^  and  a  narrow  strip,  about 
a  quarter  of  an  inch  in  width,  is  thus  detached  save  alxjye.  It  is  well,  in  a  man,  to  ahave 
oH  the  fikiu  and  Imir  follicli^,  and  the  tip  being  pared,  and  the  remains  of  the  old  columsella 
appropriately  freshened,  the  frsenum  is  freely  divided,  and  the  new  one  united  to  the 
remains  of  the  old  and  to  the  alie  by  one  or  two  fine  sutures.  The  cut  surfaces  of  the  lip 
are  then  brought  most  accurately  into  Bp[.to6itiou  with  a  silver  wire  suture  opposite  to  the 
coronary  artisrieSf  and  several  points  oE  tine  salmon -gut  and  horsehair.  A  few  more  are 
next  inserter i  to  further  a*! just  the  culumna. 

5.  Italian  or  Tagliacotlan  Method.— This  hsa  been  but  Tery  rarely  made  use  of  in 
this  country  owingt  to  the  irksomeness  which  the  needful  position  en talU,  and  the  need  of 
a  complicated  epedal  apparatus. 

On  the  other  hand,  the  absence  of  any  additional  scars  on  the  forehead  and  cheeks, 
and  the  abundant  flap  which  can  alwnys  be  obtained,  are  so  important  ttiat  it  may  be 
thought  worth  while  to  try  this  methtxl  in  female  patients  who  have  sufficient  time  and 
mexiuH,  who  object  to  the  forehead!  scar,  and  who  will  put  up  with  the  inconvenience  of 
cmmptxl  restraint  for  two  or  three  weeks, 

8ir  W.  Mac  Cormac  brought  a  case  before  the  Clinical  Society!  in  which  this  method 
had  answered  well  in  a  girl  aj^cd  16.  The  following  aoeonnt  is  t-iikeu  from  his  paper. 
Keans  for  keeping  the  patient*^  arm  in  the  needful  position  for  the  requisite  period  were 
thus  provided : 

"A  pair  of  onlinary  stool  well-fitting  stays  were  first  procured,  to  which  were  attached 
two  perinasal  straps^  to  prevent  displacement  upwards.  A  helmet,  partly  made  of  leather, 
was  connected  with  the  stays  by  a  leather  band  running  up  the  centre  of  the  neck  and 
back.  A  leather  armpiece,  streiigthejied  by  a  steel  band,  was  moulded  so  as  to  extend 
from  the  wrist  to  (be  shoulder,  whei^  it  was  bnckl©!  to  the  stays.  The  wrist  and  band 
were  fit8teuc<i  to  the  helmet  by  o  gauntlet,  while  the  elbow  could  be  fixed  iiteadily  in  any 
rer|Uired  position  by  straps  running  from  it  to  the  »tays,  and  to  the  sides  of  the  headpiece, 
so  that  there  was  nowhere  any  undue  strain,  the  presi^urc  l^itig  so  evenly  distributed  that 
each  atrap  wa^J  aliuoat  slack.  This  apparatus  was  next  ai»pHed  for  some  days  beforehand, 
so  that  any  point  of  undue  pressure  might  be  remcdfod.  The  girl  was  able  to  sleep 
Bouiidly  in  it,  and  it  gave  promise  of  proving  perfectly  efficient.  Meanwhile  I 
modelled  on  the  deficient  nose  a  gutta-percha  substitute,  and  from  this  was  able  to  project 
on  a  fiat  surface  the  extent  of  the  deficiency.    The  first  part  of  the  operation  was  performed 


*  The  lime  usually  given — i.e.,  four  to  six  weeks — so  as  to  allow  of  establishment  of 
the  blood  supply  to  the  flap,  is  insuflicient, 

f  In  cases  where  the  destruction  is  very  gre^t,  where  other  methods  have  failed,  where 
the  skin  available  on  the  face  is  much  scarre^i  or  of  doubtful  soundness,  the  Tagliacotian 
method  is  eispeciaUy  indicated. 

I  Clin,  iitte,  TratM.,  vol  x,  p.  iSi.  Three  figures  are  given,  of  the  patient  before  and 
after  the  operation,  and  of  the  apparatus  used. 
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thus  :  A  dap  was  ronrkcd  out  on  the  inner  aspect  of  the  left  upper  arm,  moro  than  double 
the  actual  tiisee  of  the  estimated  deficiency.    The  left  arm  wjva  the  one  ehoaen  to  supply 
the  flap^  ami  the  right  Ma  of  the  nose  the  one  first  operated  on^  the  septum  beinjf  fashioned 
at  the  saoie  time.     The  flap  was  left  attachecl  to  the  upper  part  of  the  arm  b?  a  broad 
long  pedicle,  and  so  arranged  that  there  should  be  no  traction  whatever  ufiou  it,  whilst 
the  raw  surface  from  which  it  was  taken  should  be  acoessiblt!  for  dally  dressing.     With 
the  flap  I  dissected  up  the  subcutaneous  fat  down  to  the  muscular  sheath.     Immediate 
retraction  both  of  the  flap  and  of  the  denudod  part  of  the  arm  took  place  to  a  large  extent, 
80  that  the  raw  surface  on  the  latter  was  almost  co-extensive  with  the  whole  inner  surface 
of  the  girl's  arm,  the  flap  appearing  quite  small  in  eompari&om     I  now  made  a  slightly 
curved  incision,  nearly  parallel  to  the  free  border  of  the  nose  on  the  ri|*ht  side^  and  aljout 
three  lines  above  it,  corresponding,  in  fact,  to  where  the  alar  furrow  should  normally 
exist.     This  Incision  was  prolongetl  some  little  distance  into  the  cheek  iu  the  line  of  the 
cheek  furrow,  whilst  the  remains  of  the  septum  were  sjjlit  open  in  the  median  line.     This 
nasal  flap  could  now  be  turned  down  bo  as  lo  become  horizontal,  or  rather  a  little  depressed 
below  the  horiEontAl  line,  to  allow  for  retraction  of  the  ingraftetl  piece.    A  triangular  gap, 
the  apex  pointing  towards  the  cheek,  was  thus  left  exposed  on  the  right  lateral  aspect 
of  the  nose,  and  into  this  the  triangular-shaped  piece  from  the  arm  was  inserted,  and 
accurately  attached  by  suture,  the  portion  to  form  the  seplum  being  sutured  in  (lie  groove 
already  formed  by  splitting  the  septum.     In  this  wny  there  was  uo  paring  of  edges,  nor 
was  a  single  particle  of  no*e  tissue  sacrificed,  whilst  by  having  so  large  a  line  of  attach- 
meut»  being  almost  8urrounde<!  by  living  tissue,  Ihe  new  flap  was  much  more  likely  to 
adhere  Hatisfactorily  in  the  first  instance,  and  from  its  freer  bk»od-auppiy  less  prone  jjcrhaps 
to  subsequent  eontractiun/'     Union  took  place  in  great  part  by  first  intention,  some  sup- 
puration Betting  in  on  the  eighth  day,  owing  to  the  indifferent  plastic  power  of  the 
subcutaneous  fat.     Healing  was  not  complete  for  nearly  three  weeks.    At  this  date  the 
operation  was  completed  by  detaching  the  flap  from  the  arm,  cutting  this  so  aa  to  give  it 
a  triangular  shape,  and  preimring  the  left  side  of  the  noee  to  receive  it  in  a  manner 
precisely  similar  to  the  right  side.     The  perfect  vitality  of  the  now  completely  severed 
tihsue  of  the  arm  was  miwle  afiparent  by  copious  hemorrhage,  and  healing  was  complete 
in  a  fortnight.     After  the  first  forty-eight  hours  scarcely  any  inconvenieuoe  waa  felt  from 
the  apparatus,  save  for  a  slight  excoriation  on  one  shoulder.    The  result  was  good,  but  it 
was  expected  that  further  contraction  would  much  improve  the  aspect  of  the  noee,  the 
new  organ  being  fully  large. 

Grafting  bone*^^ — e,g*^  that  of  tlie  rabbit — Bo  as  to  restore  tlie  l>otjy 
bridge.  I'his  inetborl,  made  use  of  by  Mr.  Wtitaou  Cheyne  {Clin, 
So(\  Tratis,,  vol,  xxxiii.,  1899,  p.  218)  with  great  success  in  a  case  of 
partial  rliinophisty,  will  probably  be  inucli  tised  in  the  future  for 
re-foruiing  the  bony  fi-autework  of  the  nose,  either  in  place  of  tukiiig 
bone  and  periosteum  in  the  frontal  flap,  or  in  cases  where  this  method 
has  failed.     It  has  been  described  at  p.  455. 

CauseB  of  Failure  after  Complete  Bhinoplasty: 

1.  Gangrene  and  sloughing* 

2.  Secondary  hffiUiorrhage. 

3.  Infection  of  the  wotind.     Erysipelas,  etc. 

4.  Shrinking  and  conserpient  shapelessness  of  the  new  nose. 

5.  DestrticLiun  of  the  new  mme  by  recurrence  of  tlie  old  disease* 

C.  OperationB  for  Paxtial  Restoration  of  the  Nose.— These 

are  very  ntimerous,  and  have  usually  been  designed  for  special   cases. 
A  few  only  will  be  alluded  to  here. 

i.  In  cases  where  the  lower  third  of  the  nose  is  left  untouched  and 

•  Hardie  and  others  have  repkced  the  bony  framework,  causing  the  freBhened  tip  of 
the  left  forefinger  to  bcal  into  the  viTi6od  up|>cr  angle  of  the  nasal  defect.  Fifteen  w^ks 
later  the  finger  was  amfrntatcd  in  the  middle  of  the  upper  phabnx. 
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the  centml  portion  especially  destroyed  :  Small  square  flaps  are  raised 
from  the  sides  of  the  nose  and  iheeks,  to  wliich  a  small  flap  from   tlie 

foreliead  nmy  be  added,  and  united  in  tlie  middle  line. 

ii.  Single  Lateral  Flap.— This  may  be  taken  in  many  different , ways. 
(a)  From  tlie  cheek,  at  the  side  of  and  below  t!ie  nose*  This  flap 
may  be  raised  borizontally,  the  pedicle  lying  outwards  on  the  cheek. 
This  is  merel}^  a  modification  of  Syme's  operation.  I  have  found  it 
give  excellent  resultg  after  operations  for  lupus,  rodent  ulcer,  and  epi- 
thelioma, where  the  rheekn  are  fairly  full  and  rich  in  fat  (Fig.  152^  a), 
(5)  From  the  opposite  side  (rangenbeck).  Here  the  flaps  are  taken 
vertically.  The  apex  of  tlie  flap  is  left  attached  to  the  inner  angle  of 
the  eye,  on  the  same  side  as  the  deficiency,  while  the  base  comes  from 
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Rhmopkaty.    Single  ktctal  flap. 
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Illnnopliisty,     DenonviUera* 
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the  ala  of  the  sound  side  {Fig,  152,  d).  (c)  M.  Denonvillers*  method. 
A  border  that  has  already  cicatrised  is  made  use  of  so  as  to  prevent 
subsequent  narrowing.  A  triangular  flap  is  marked  out  by  incisions 
shown  in  Fig*  153,  tlie  pedicle  being  internal.  The  flap,  having  been 
carefully  rrtised  with  a  strip  of  cartilage  in  its  lower  margin,  is  displaced 
downwards  into  positivm,  and  retained  there  by  the  V-shaped  wound 
being  sutured  in  the  shape  of  an  inverted  /^. 

In  all  the  above  methods,  if  cartilage  is  not  included  in  the  free 
border  which  is  to  fomi  the  new  ala,  the  flaps  should  be  cut  long 
enough  to  allow  of  turning  this  border  upon  itself  and  thus  giving  a 
thicker  and  more  natural  appearance  to  it,  and  in  all  care  must  be 
taken  that  the  new  ala  is  patent,  and  there  is  no  after-displacement  of 
the  upper  lip  or  lower  eyelid. 

(rf)  M.  Weber's  Method. — ^The  flap  is  taken  from  the  upper  lip : 
on  account  of  the  hair  tblliclca  this  plan  is  best  suited  to  women.  An 
oval  flap  is  taken,  usually  frum  the  centre  of  the  Itp,  with  its  pedicle 
left  attached  close  to  the  columella  and  its  free  margin  reaching  to  the 
prolaliium.  The  flap,  which  consists  only  of  part  of  the  thickness 
of  the  lip,  is  turned  up,  and  stitched  to  the  remains  of  the  ala,  which 
have  been  refreshed.  The  wound  in  the  lip  is  closed  or  grafted*  In 
three  or  four  weeks  this  pedicle  is  divided,  and  may  be  so  united  to  the 
inner  surface  of  the  flap  as  to  give  it  a  thicker  and  rounded  margin. 
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Subcutaneous  Injection  of  Sterilised  Paraffin  especially 
as  a  means  of  correcting  Saddle-nose« — Tiiis  inettuHl  was  first 

intro<.luced  hy  (jersiiiiy  of  Vieiuni  in  i8gg.  As  I  have  no  personal 
experience  here,  the  following  details  are  taken  from  the  writings  of 
Dr.  Walker  Downie  (Brit,  Med,  Jouni,,  voL  viii.  1902),  Mr.  Stephen 
Paget  {ibidem,  Jan.  3,  1903),  and  l>r,  Milligan  of  Manchester  (Med, 
Chron.y  1902,  voL  iv.  p,  333).  Mr,  Paget  has  operated  on  26  cRses, 
the  results  shown  in  many  of  the  photographs  wliich  accompany  his 
and  other  papers  on  this  subject  are  admirable. 

Sterilised  paraffin  with  a  melting-point  of  1 10° F.  to  i  I5°F.  is  used.  If 
the  melting-point  he  only  I04'^'F,  it  tends  to  set  in  the  needle,  if  it  be 
as  high  as  I25^F,  to  I35''F.  it  is  very  difficult  to  prevent  its  diffusion, 
while  this  degree  of  heat  may  do  damage  to  the  tissues ;  finally,  too 
liquid  paraffin  may  escape  after  the  needle  is  withdrawn.  Mr.  Paget, 
having  tried  many  forms  of  needle,  prefers  that  of  Eckstein.  The 
syringe  and  the  proximal  half  of  the  needle  are  jacketed  with  india- 
rubber,  the  syringe  is  easily  worked  with  one  hand,  and  there  is  a 
screw-nut  on  the  piston  which  prevents  the  paraffin  going  in  with  a 
jerk,  ami  it  cannot  inject  too  much  paraffin.  The  skin  is  duly  sterilised. 
A  general  anaesthetic  is  usually  required,  especially  on  the  first 
occasion.  The  paraftin  and  syringes — ^it  is  best  always  to  have  two 
syringes,  in  case  one  gets  out  of  order — are  kept  in  a  water-bath  (P  or  7'^ 
above  the  melting-point.  The  skin  is  nicked  for  the  needle  j  about 
6  c.c.  of  the  paraffin  are  taken  up,  and  the  syringe  held  in  the  water- 
bath  while  the  screw-nut  is  adjusted ;  then  the  needle  is  dipped  for  a 
second  or  two  into  boiling  water.  It  should  not  be  passed  through  the 
flame  of  a  spirit  lamp,  for  this  method  stains  the  paraffin  in  it.  To 
prevent  diffusion  into  the  eyelids  and  forehead  an  assistant  should 
make  strong  pressure  with  liis  fingers  and  thumbs  meeting  in  a  ring, 
especially  over  the  lateral  aspects  of  the  nasal  bones  near  the  inner 
canthi.  Dr.  Milligan  has  used  a  thin  strip  of  lead  moulded  around 
the  area  of  operation  ;  on  thia  pressure  is  made.  The  needle  is  quickly 
driven  into  the  subcutaneous  tissues,  its  point  being  well  diiven  down 
towards  tiie  tip  of  the  nose,  from  above,  or  introdnced  a  little  to  one 
side  of  the  middle  line,  below  the  point  where  the  bridge  ought  to  be 
and  directed  upwards.  The  injection  should  be  made  at  about  the  rate 
of  one  cm.  every  ten  seconds.  It  is  better  to  inject  too  little  than  too 
nuich  paraffin,  a  second  or  a  third  injection  being  made  later,  if  needful. 
The  needle  should  not  be  entirely  withdrawn  until  the  amount  of 
paraffin  required  is  injected  and  the  moulding  carried  out.  This  is 
carried  out  by  the  left  hand  ;  the  insertion  of  a  little  finger  in  the 
nostril  is  sometimes  a  help.  The  paraffin  begins  to  set  in  less  than  a 
minute,  but  remains  doughy  for  about  a  quarter  of  an  hour.  The 
moulding  and  squeezing  the  nose  into  a  good  slmpe  must  be  done 
pretty  vigorously,  and  nuist  not  cease  till  the  paraffin  in  unimpression- 
able* The  puncture  is  closed  with  collodion,  and  iced  boracic  acid 
lotion  applied  for  a  few  hours.  The  immediate  effect  of  the  injection 
is  to  make  the  surrounding  skin  pale  as  well  as  tense.  This  pallor 
soon  passes  off.  Pain  is  not^  as  a  rule,  much  complained  of.  If  no 
aniEsthetic  is  given,  there  must  be  no  movement  when  the  puncture  is 
made.  As  to  the  permanency  of  the  results,  Dr.  Milligan  states  that 
cases,  carefully  wal  a  year,  have  shown  no  tendency 
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alter  to  any  appreciable  extent.     Even  if,  after  Bome  years,  absorp* 

tion  sbouUl  take  place,  repetition  of  the  bijection  would  always  be 
possible. 

Difficulties  in  effecting  imicli  improvement  will  clnefly  arise  in  the 
fallowing  cases  (Paget) : — ^Where  the  skin  19  adherent,  as  after  scaiiing 
due  to  syphilis,  in  cases  chiefly  congenital.  Here  the  subcutaneous 
use  of  a  fine  tenotome  may  help.  Connell  {Journ,  Amer,  Med,  Assoc. ^ 
Sept.  1903),  in  the  case  of  very  tight  tissues,  loosens  them  a  few  days 
before  with  a  tenotome ;  at  the  time  of  tlie  injection  he  uses  sterilised 
saline  Bolntion  before  tlie  paratiin.  Where  there  is  very  little  room 
between  the  forehead  and  the  end  of  the  nose,  or  where  this  is  broad, 
coarse,  or  splayed  out. 

The  following  arc  the  chief  sequeUe  ivhich  may  be  ftwre  or  Um$ 
disastrous. 

1,  Unless  sufficient  pressure  is  maintained  all  round  the  area 
injected  very  distiguring  nodules  of  paraffin  may  remain  in  the 
adjacent  loose  celltdar  tissue.  The  after- removal  of  them  is  a 
nuitter  of  the  greatest  difficulty  from  their  adhesion  to  the  connective 
tissue, 

2,  Thrombosis  of  tlie  facial  vein  and  pnhnonary  embolism  have  very 
rarely  followed  tlie  injection  of  parntlitu  In  the  Lauert  for  April  9th, 
1904,  a  case  is  published  in  which  the  injection  of  paraffin  was  followed 
immediately  by  blindness  of  the  right  eye,  probably  from  embolism  of 
the  central  artery  to  the  retina. 

An  injection  hatl  been  made  on  two  prorioua  occafiions  witbout  any  untoward  restilt, 
A  mixture  of  paraJHii  and  whUe  vti»clinc  at  a  temperattirc  of  iio^F.  wm  iiijectari  from 
below  upwards.  At  tbe  moment  of  injection  tbe  patient  statai  that  be  could  not  see.  A 
slight  eccbymottis  on  tlie  tip  of  tlie  nose  perbftps  indicated  puncture  of  a  vein.  Twenty- 
five  minutes  after  the  injection  it  was  found  that  the  inferior  braBch  of  the  ceDlral  artery 
of  the  retina  wa*  collapsed  and  empty* 

3,  Suppiu'ation  is  extremely  rare  nfter  the  operation  for  saddle- 
nose. 

That  the  method  of  paraffin  may  be  followed  after  an  interval  of 
months  or  years  by  very  serions  suppui'ation,  is  shown  by  Mr,  F*  C. 
Wallis  (Lancet,  Jan*  28,  1905,  p.  221),  Two  cases  are  recorded  in 
which  this  method  had  been  employed  for  prolapsus  of  the  uterus  and 
rectum  especially*  It  is  pointed  out  that  paraffin,  though  sterile  when 
introduced,  cainiot  be  relied  upon  to  remain  so,  especially  in  regions 
where  pyogenic  micro -organ  isms  always  abound. 

Many  other  instances  in  whicb  Gersuny's  method  has  been  sug- 
gested or  eni ployed — many  of  them  extravagant — are  recorded  in 
the  above  papers.  Amongst  the  most  promising  are  tbe  filling  up  of 
large  cavities  left  after  operations  on  the  niastoid  bone,  elevation 
of  depressed  scars,  especially  about  tiie  face,  and  elevation  of  the 
cheek  alter  removnl  of  the  upper  jaw.  Connell  (loc\  supra  cit,^ 
fig.  6,  p.  580)  gives  a  good  illustration  of  a  case  where  he  succeeded 
in  restoring  the  tip  of  a  nose  (which  had  been  bitten  oil)  by  the  injection 
of  paraffin. 
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Iiidicatioii9. — Whenever  the  surgeon  desires  to  gain  free  access  to 
the  nasal  cavities,  without  an  external  scar,  as  in  cases  of — 

I.  Intractahle  ozfeua.  f  Thus,  when  previous  persevering  treatment, 
including  Thudichuin's  douche,  fails  to  cure  cases  of  oztena,  with 
obstinate  inspissated  crusting  of  discliariLce  under  the  turbinated  bones ; 
when  dead  bone  is  detected  by  a  probe,  or  is  believed  to  be  present, 
2.  In  iDveterately  recurring  nasal  polypi,  persisting  after  the  steps 
advised  at  p,  466.  3»  As  a  means  of  examining  the  nastil  cavities, 
4.  For  lupus  of  the  nasal  mucous  membrane. 

Operation.— An  anaesthetic  having  been  administered,  the  surgeon 
must  decide  as  to  what  steps  he  will  take  to  prevent  the  blood  from 
getting  down  into  the  pharynx.  This  may  be  done  either  by  plugging 
the  posterior  nares,  or  by  performing  laryngotomy  and  plugging  the 
fauces  with  a  sponge  (pp*  614,  624).  If  the  htemorrhage  is  likely  to  be 
troublesome,  and  the  operation  prolonged,  I  much  prefer  the  latter 
precaution,  for  I  have  fountl  that  when  the  nostrils  are  plugged  it  is 
quite  possible  to  sever  the  silk  on  one  side,  owing  to  its  being  hidden 
by  clots,  and  its  whereabouts  thus  not  seen.  Wire  is  less  easily 
severed.  Plugging  the  fauces  after  a  laryngotomy  has  the  further 
advantage  of  leaving  the  posterior  nares  free  for  examination  by  a 
finger  passed  from  the  mouth,  a  point  of  importance  in  examining  these 
parts,  or  in  manipulations  in  the  case  of  a  polypus. 

The  upper  lip  having  been  well  raised  and  everted  by  an 
assistant,  who  stands  behitid  the  head  of  the  patient,  taking  hold 
of  it  at  the  angles  of  the  mouth,  the  surgeon  frees  it  from  the 
upper  jaw  by  aji  incision  through  the  mucous  membrane  reaching 
from  the  bicuspid  teeth  on  one  side  to  their  fellows.  lu  doing  this  the 
kuife  should  be  kept  close  to  the  bones  and  parallel  with  tliem.  The 
cartilaginous  septum  is  next  detached  from  the  anterior  nasal  spine,  and 
the  lower  lateral  cartilages  from  the  upper  jaw,  the  adjacent  parts  of  the 
cheek  being  also  freed  at  the  same  time  so  as  to  atlmit  of  the  nose  and 
lips  being  lilted  np  sufficiently  to  explore  the  nasal  cavities. 

After  any  dead  bone  has  been  removed,  the  sharp  spoon  applied,  and 
the  nasal  cavities  thoroughly  cleansed  in  cases  of  oz^na,  or  any  polypi 
or  lupus  dealt  with,  formalin  is  applied,  the  parts  are  replaced  {without 
sutures),  and  a  boracic  acid  fomentation  applied  until  the  pain  and 
swelling  have  subsided,  and  the  risk  of  infection  has  gone  by.  Attention 
must  be  paid  to  keepmg  the  mouth  clean. 

Other  operations  on  the  nose  are  given  later  on  under  the  heading  of 
**  Naso-pharyngeal  Fibroma,"  p.  495, 


BBMOVAIi  OF  ITASAIi  POLYPI, 

It  is  to  be  undemtood  that  in  the  following  remarks  I  am  writing 
for   those   who   have   no   especial   experience  in   nasal   surgery,  and 

*  NmrelU  MMhod^  pimr  h  Traitemeni  chimrgical  d^  VOzSne^  par  le  Dr.  BougOi 
Lanfiaane,  1873. 

f  Mr,  Huywttrd  (S^ftt,  0/  Surg.,  vol  ii.  p-  644)  believes  that  in  a  Urge  number  of  caaea 
of  ozaena  the  (tisebargti  ia  dm  to  a  carioua  surface  being  preMut  on  the  base  of  the  skull. 
If  thifl  view  is  correct,  it  obviously  pointe  to  uot  •  off  this  operation  too  late. 

8, — ^VOL,  I.  iO 
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who  are  placed  uinler  conditions  in  which  they  have  to  rely  upon 
themselves. 

Before  an  operation  is  undertaken  on  nasal  polypi  it  must  always  be 
remembered  that  tliey  fall  into  two  chief  groups,  (a)  those  in  which 
they  occur  alone  or  with  merely  a  chronic  osteitis  of  the  suhjacent  bones» 
(b)  those  in  which  caries  of  the  hones,  and  disease  of  the  accessory 
siniisea  co-exist  (p.  555).  In  these  latter  cases  snppuration  is  always 
present,  and  there  will  he  evidence  of  carious  bune  to  the  probe  or  to 
the  finder,  when  the  patient  is  under  a  general  anfiesthetic;  the 
discomfort,  especially  headache,,  will  be  acff^ravated. 

There  is  a  tendency  amongst  many  specialists  in  nasal  surgery  to  teach 
that  the  obstinacy  with  which  nasal  polypi  tend  to  persist  is  due  alwa3'& 
to  co-existing  disease  being  overlooked.  They  are  not  however  agreed 
amongst  themselves  on  this  point,  and  it  is  denied  by  many.  Thus  Prof, 
Kiimmell  (v,  Bergmann's  **  System  of  Practical  Surgery,*'  Ainer,  Trans, ^ 
vol.  i.  p.  785),  speaking  of  Greenwald*s  view  that  most  nasal  polpyi  are 
caused  by  '*a  focus  of  suppuration/'  such  as  an  accessory  sinus  empyema, 
states,  **  The  author  has  never  seen  any  traces,  in  numerous  cases  which 
have  come  under  his  observation^  of  a  macroscopically  accessory  sinus 
or  bone  disease/*  In  my  own  experience,  cases  of  nasal  polypi  without 
suppuration  or  bone  disease,  and  with  oidy  the  usual  clear  watery 
discharge,  are  common,  and  it  is  to  this  class  of  case  only  that  the 
following   advice   applies. 

As  the  well-known  tendency  of  these  growths  to  persist  must  he  due, 
where  no  other  disease  is  present,  to  their  occupying  sites  of  ditficult 
access,  and  the  exquisitive  sensitiveness  of  the  nasal  mucous  membraue, 
I  strongly  advise  general  anaesthesia.  Those  with  especial  experience 
will  obtain  radical  results  by  nujocrous  sittings  and  local  anaesthesia 
only.  Where  a  surgeon  without  such  experience  yields  to  his  patient's 
wishes  and  dispenses  with  general  anaesthesia,  he,  in  my  opinion,  courts 
defeat.  In  spite  of  its  causing  congestion  of  the  parts,  I  have  always 
used  ether  to  begin  with,  on  account  of  its  greater  safety.  It  should 
not  be  pushed  so  far  as  to  abolisli  the  laryngeal  reflex.  As  it  is  very 
difficult  tu  he  tlrorough  enough  I  have  retained  the  advice  given  below 
by  Sir  W.  MitchL-M  Banks.  I  have  been  strongly  criticised  for  doing  so> 
and  the  method  has  beeji  described  as  barbarous.  Sir  William,  while 
alive,  was  well  able  to  take  care  of  himself  and  his  writings.  Now  that  he 
is  dead  I  shall  not  withdraw  his  teaching,  because  it  emphasises,  in  the 
terse  and  vigorous  diction  habituaj  with  the  writer,  the  need  of  thorough- 
ness. It  admits,  as  will  he  shown,  of  certain  additions  and  modifications. 
Thus  cold  wire  snai*es  ar6  preferable  to  forceps.  W' hichever  snare  is  pre- 
ferred, more  than  one  should  be  at  hand  according  to  the  size  of  the  wire 
required,  Kranse's,  Bkke*s  and  Lack's  are,  I  consider,  the  handiest 
and  most  useful.  Blake's  is  a  very  convenient  form  and  is  useful  for 
all  ordinary  delicate  polypi  and  those  situated  high  up.  Lack*s  snare 
carries  two  shafts,  the  stronger  of  whi*di  can  be  relied  upon  to  remove 
any  tougher  polypi  or  part  of  the  middle  turbinate  itself.  A  small  and 
large  ring-knife  will  be  found  far  superior  to  sharp  spoons  and  should 
always  be  at  hand.  It  is  well  not  to  use  too  tine  wire  as  it  so  soon  gets 
damaged,  and  moreover  it  cuts  the  neck  of  each  polypus  through  instead 
of  pulling  tbe  growth  away  with  its  base  and,  if  possible,  a  little  bone  in 
it,     The  wire-loop  is  first  carefully  passed  round  the  lower  extremity  of 
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a  polypus,  and  then  pressed  well  home  as  high  up  as  possiblei  the  wire 
being  gradually  tightened  as  this  is  done.  If  forceps  are  used — I  do  not 
recouunend  them— the  points  shouhl  be  kept  baekwanls  parallel  with  the 
middle  turbinated  bone  and  not  upwards  to  the  base  of  the  skull,  or  fatal 
mischief  may  easily  be  intlieted  upon  the  delicate  hones  situated  here. 
A  finger  in  the  posterior  nares,  the  mouth  being  opened  with  a  gag,  is 
often  of  the  greatest  service,  especially  when  polypi  are  situated  far  back. 
Where  the  middle  turbiinite  is  much  in  the  way,  where  it  is  covered  with 
sessile  polypi  or  where  it  is  found  carious  it  is  quite  easy  to  cut  it  away 
in  two  or  three  pieces  with  a  Meyer's  ring-knife.  The  haemorrlmge, 
which  is  always  free,  is  met  during  the  operation  by  keeping  the  patient's 
head  turned  sitleways  and  dependent  over  the  edge  of  a  low  table. 
When  the  operation  in  completed  and  the  finger  introduced  from  in  front 
as  well  as  behind  finds  the  cavities  free,  these  should  be  plugged  with 
sterilised  gauze  wrung  out  of  adrenalin  chloride,  I — ^1000,  After  this 
is  removed  fonualin,  i^ — ^500  or  250,  should  be  applied  with  gauze  or 
wool  swabs.  No  operation  on  nasal  polypi  should  be  considered  com- 
plete without  this  step.  It  is  not  only  a  powerful  disinfectant  but  it 
diies  up  the  cedematous  mucous  membrane  in  a  very  remarkable  way. 
Its  only  objection  is  the  after  pain  which  it  causes,  and  I  confess  that 
in  all  the  cases  in  wliich  I  have  used  it,  viz.,  lupus,  nasal  polypi,  and 
inoperable  sarcoma,  I  have  failed  to  do  more  than  partially  relieve  this 
pain  with  eucaine  and  with  morphia  suhcutaueously.  Powered  oilho- 
form  is  worth  a  triaL  But  tlie  pain  is  well  worth  endurance.  The 
application  of  i'ornmlin  also  does  awny  with  the  need  of  using  insuffla- 
tions of  aristol  and  boracic  acid,  or  of  antiseptic  lotions  which  are 
otherwise  indicated,  and  which  most  patients  use  inefficiently. 

Dr.  Bronner  of  Bradford,  whose  writings  are  always  practical  and 
instructive,  also  advises  formalin  {BrlL  Med.  Journ,^  IQOJ*  vol,  ii.,  p.  1 135), 
Having  had  extensive  experience  in  nasal  surgery  he  operates  with 
eucaine,  and  before  using  formalin  he  applies  a  powder  consisting  of 
cocaine,  eucaine,  and  desiccated  suprarenal  extract  in  equal  parts.  Alter 
a  few  days  he  orders  a  formalin  spray  (i — 500  increased  up  to  i — 100) 
to  be  used  three  times  a  day  for  a  week  or  two,  and  then  less  frequently. 
Where  patients  are  especially  sensitive  to  formalin  he  advises  a  paroleine 
spray  before  the  formalin. 

Patient  should  be  seen  at  inter^'als  of  every  four  or  six  weeks.  Any 
slight  recurrence  is  operated  on  with  eucaine,  and  formalin  applied  again. 
In  the  majorit}'  of  cases  a  cure  will  be  etfected.  Those  who,  in  deference 
to  their  patient's  wishes  or  because  an  auicsthetic  is  not  easily  available, 
dispense  with  one,  should  especially  givt;  formalin  a  trial. 

Sir  W.  M.  Banks's  method  is  given  in  liis  own  words*  : — 

'*  As  to  the  most  permanently  curative  operation  for  nasal  mucous 
polypi,  I  believe  there  is  nothing  equal  to  the  use  of  the  forceps  properly 
mauaged.  Where  there  are  large  isolated  polypi  with  well-marked 
stalks,  the  wire  snare  or  L>r.  Thudichum's  process  may  do  well  enough, 
and  probably  removes  them  with  much  less  pain  than  the  forceps.  But 
these  are  not  the  most  common  cases.  On  tbe  contrary,  they  are  usually 
crops  of  small  growths  fringing  the  superior  and  middle 
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get  hold  of,  and  wluch  in  due  time  make 


bones,  which  no  snare 

their  appi^arance  as  large  ones,  Mr.  Svme,  alter  great  experience,  used 
to  BHv  that  the  only  way  was  to  get  one  hlade  of  the  forceps  beneatli  the 
middle  turbinated  bone  and  the  other  on  the  opposite  side  of  it,  and  to 
carry  away  as  nnieh  bone  as  possible,  lliis  I  always  endeavour  to  do,  and 
find  that,  along  uith  the  big  ones,  I  have  hronght  away  whole  crops  of 
minute  polypi  junt  comnieneing  their  existence,  which  can  only  be 
removL'd  by  cnrrying  away  the  hone  from  which  they  grow.  As  to 
necrosis  and  all  sorts  of  contingencies  which  it  is  said  may  occur  as  a 
result  of  such  rough  surgerv,  the  simple  answer  is,  They  don't  occur. 
On  the  other  band,  the  patient  has  a  chance  of  getting  rid  of  the  source 
of  bis  troulde,  and  does  not  need  to  come  every  two  or  three  years  to 
have  a  fresh  assault  made  upon  a  fresh  lot.  Failure  often  results  from 
using  forceps  which  are  too  big  in  the  blades,  and  wliich  are  only  toothed 
in  the  points  instead  of  all  the  way  down*  In  not  a  few  cases  where 
the  patient  has  had  several  operations  performed  previously  by  other 
surgeons,  1  have  simply  smashed  up  the  whole  turbinated  hone  aa 
widely  as  I  couhl,  and  so  have  settled  the  matter  permanently.  Now 
the  puin  and  dreadful  sensations  [iroduced  by  this  pnjceeding  are  more 
than  mortals  can  beaiv  and  so  the  patients  have  had  chloroform  or  eUier, 
aiid  it  would  be  ftn  excellent  thing  if  this  were  rusorted  to  more  fre- 
quently. Even  a  moderate  assault  with  the  forceps  is  a  most  horrid 
process,  and  patients  wlio  have  gone  through  it  once  or  twice  wiU 
endure  aiiy  amount  of  chronic  misery  rather  than  face  it  again.  But 
only  a  very  few  surgeons  seem  iiiLdined  to  give  these  imfortunates  an 
anflesthetiL',  urging  as  their  reason  the  danger  of  blood  gt>ing  down  the 
throat  and  choking  the  patient,  and  the  fact  that,  owing  to  the  patient 
being  insensible,  he  caniiut  blow  down  the  nostrils  so  as  to  let  it  be 
known  whether  they  are  clear  or  not.  My  plan  is  to  have  the  patient 
tlioroughly  ana'slhetised  on  a  sofa.  When  fully  in  sensible  his  liead 
should  be  brought  over  the  edge  so  that  the  nostrils  are  dependent,  and 
then  the  surgeon,  kneeling  on  the  floor,  passes  up  the  forceps,  and  pulls 
out  everything  be  can  until  there  is  nothing  to  pull.  JVIeuntime,  all  the 
blood  runs  out  of  the  nostrils,  and  none  need  go  down  the  throat  at  all, 
while  the  wliole  time  necessary  for  a  thorough  cleaning  is  about  a 
minute  for  each  nostriL  I  feel  convinced  that,  for  certain  cases,  the 
only  satisfactory  cure  is  to  pull  away  as  much  as  can  be  got  of  tlie 
superior  and  middle  turbinated  bones/* 


BEMOTAJL      OP      ADEKOID       OBOWTHS      OP     THE     NASO. 
PHABYNX   AND    ENLARGED   TOHSILS, 

Here  as  in  the  previous  section  and  imleed  throughout  this  book, 
I  desire  that  it  he  remembered  that  I  am  w  riting  only  for  the  benefit  of 
my  junior  brethren,  and  in  view  of  the  conditions  under  which  they  are, 
of  necessity,  often  placed.  A  sui-geon  who  lias  had  especial  opportuni- 
ties atibrded  him  of  acijuiring  great  skill  is  justified  in  saying  that  an 
amesthetic  is  not  needed,  that  it  increases  haemorrhage,  and  that  only 
one  movement  of  the  curette  is  required*  The  following  remarks  apply 
only  to  men  placed  under  very  different  conditions* 

Question  of  Operatioii. — The  fact  that  removal  of  adenoids  has  been 
much  abused,  that  it  is  a  good  instance  of  '*  intemperance  in  operathig  '* 
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or  **  the  lust  of  operation  **  was  shown  in  a  recent  discussion  in  one  of 
the  metHcal  papers,  and  needs  no  farther  allusion  here*  The  need  of 
operation  will  mainly  depend  on  (i)  the  extent  to  which  the  vitalitv  of  the 
patients  are  affected  and  (2)  their  surroundings.  Where  it  is  quite 
clear  that  the  adenoids  thctu selves*  have  seriously  interfered  with  the 
nutrition  and  vitality  of  the  patients  and  Jiave  rendered  theui  liahle  to  naso- 
pharyngeal catarrh,  hronchitis,  deafness,  etc.,  operation  is  strongly 
indicated.  In  sli^diter  cases,  where  the  surroundinj^s  are  satisfactory 
and  where  attention  will  he  duly  paid  to  carrying  out  palliative  treat- 
ment, atrophy  may  he  expected  to  follow,  Nose-hreathing,  even  if 
systematically  carried  out,  will  have  no  curative  effect  on  established 
adenoids,  any  more  than  it  will  upon  enlarged  tonsils.  A  word  of 
caution  is  needed  here.  Where  the  adenoids  are  causing  enlarged  ghmds, 
operation  is  indicated,  but  the  surgeon  should  prepare  the  friends  for 
the  possibility  of  suppuration  in  the  glands  after  tfie  operation,  especially 
where  the  vitality  is  poor,  the  surroundings  unsatisfactory,  the  glands 
already  tuberculous,  or  where  another  member  of  the  family  suffers 
from  a  like  condition  of  the  glands. 

Removal.— Here  the  first  points  that  arise  are  the  best  ampsthetie  and 
the  most  suitable  poaition  of  the  patient.  Both  points  have  been  much 
debated. 

AnfeBthetic* — I  have  no  hesitation  in  expressing  my  preference  for 
ether,  preceded  when  possible  hy  gas,  in  the  majority  of  cases,  i.e., 
those  of  average  severity,  and  I  consider  ether  especially  preferable 
when  the  anesthetist  can  he  only  of  ordinary  experience  and  skill.  I  am 
well  awai'e  of  the  objections  which  have  been  raised  to  etlier  here.  In 
addition  to  the  administration  being  more  troublesome,  the  parts 
opej-ated  on  are  more  vascular  and  swollen,  the  haemorrhage  is  some- 
what greater,  and  more  mucus  is  present  than  is  the  case  with  chloro- 
form. But  I  am  equally  assured  that  the  advantages  of  ether  outweigh 
the  above  disadvantages.  Above  all,  it  is  safer  than  cliloroform  in  hands 
of  ordinary  experience,  Wliere,  in  young  and  often  feelde  patients, 
elements  of  shock  must  he  present — e.g,,  haemorrhage  and  interference 
with  the  respiratory  passages — chloroform  is  always  risky,  and,  unless 
given  with  much  experience^  may  he  most  dangerous.!      Ether  enables 


•  I  will  call  ray  readers*  attcatlon  here  to  the  tact  ibat  seveml  morbid  cotiditioiiB  may 
ftioiulatc  adenoids.  lu  two  of  mj  cases  apcmtioa  gave  incomplete  rcliuf,  becau^  I  bad 
overlooked  the  co-existence  of  hypertrophy  of  the  posterior  ends  of  the  two  l^wer  turbinate 
booeSf  causiDg  blocking  of  the  [^K>Hterior  nnres  in  the  one  case,  and  marked  ill  dovelopment 
of  the  naso-pbarjnx  and  ita  muscles  and  iho^  of  the  niift  palate  in  the  other.  Sach 
conditionB  wiU  obvioUBly  interfere  with  after-treatment  by  nasal  breathing,  howerer 
faithfully  carried  out.  Dr.  W,  Wingrove  QBrif,  Mt^d,  Journ.,  1901,  vol  ii*  p.  892) 
enamemtei  the  following  as  simulating  adenoida  and  as  not  recognisable  by  anterior 
rbinottoopy  : — (i)  Diminutive  posterior  and  anterior  nares  ;  (a)  Low  pharyngeul  vault  -, 
(3)  Paresis  of  soft  paUite  and  pharyngeal  muscles  ;   (4)  rrorainent  crest  of  the  vomer  ; 

(5)  Forward   projection   of    the  up|.>er   three  cervical   vertebrae^   especially   the  atlas : 

(6)  Retro-pharyngeal  abscess  ;   (7)  Undue  prominence  of  the  tuberosities  of  the  palate 
and  the  hamulur  pnices^^ea  ;  (8)  Webs  and  new  growths. 

f  That  sound  and  careful  siirgeiju,  Mr.  Waterhouse  iCtm,  Jaut*n»,  1896,  p.  281),  while 
preferring  chloroform  to  ether,  writes  of  chlorofo**"  «<  *^^li/\wa  1—**  There  have,  however, 
bocn«  even  i"  •  m"*^**  ,i»..»i...  nc^  the  removal  of 

Adenoids  loat  a  certain 
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any  cbange  in  the  patient*s  position  to  be  safely  made,  and,  if  obs 
tion  to  respiration  should  take  place,  there  is  lesg  risk  of  cardiac  failure. 
With  chlorofonn,  cardiac  failure  may  ensue  at  any  time  from  the  shock, 
from  the  h^rmorrliage,  from  obstruction  to  respiration  ;  from  any  needful 
sudden  change  in  the  patient's  position  ;  and  Jastly,  it  may  occur  without 
any  warning  when  the  operation  is  over,  and  the  effects  of  the  aniesthetic 
seem  to  be  safely  passing  off.  In  a  ieverer  case,  or  w  here  the  tonsils  also 
are  g^ing  to  be  removed,  as  soon  as  the  patient  is  well  under  the  influence 
of  ether,  chloroform  may  be  substituted  with  advantage.  It  is  only  in 
stUijht  cases  that  gas  and  oxygen  will  suffice.  \Vith  this  limited  aufesthesia 
there  must  be  a  tendency  to  hurry,  am!  thus  a  risk  of  an  injperfect  opera- 
tion. I  strongly  advise  operators  whose  experience  is  limited  to  avail 
themselves  of  the  lunger  anffistiiesia  of  ether,  however  slight  the  case 
may  seem  to  be.  Whatever  anjBsthetic  is  chosen,  it  should  be  pushed 
with  care.  Thus,  while  the  corneal  reflex  should  be  abolished,  that 
which  governs  coughiog  and  swallowing  should  not  be  entirely  removed. 

Poiition. — ^This  again  has  been  much  debated.  I  shall  refer  to  a 
choice  of  three  positions,     I  much  prefer  the  first. 

I*  The  patient  lies  on  the  right  side,  with  the  head  somewhat  raised^ 
and  bent  a  little  forwards  over  the  edge  of  a  table  of  appropriate  height. 
If  blood  accumulate  at  the  back  of  the  throat,  if  there  be  the  least 
tendency  to  lividity,  the  child  should  be  ndled  over  and  the  blood 
sponged  out.  The  ansesthesia  is  never  to  be  deep  enough  to  aboliah 
the  laryngeal  reflex.  ^M 

2,  The  patient,  under  ether,  is  propped  up  in  the  sitting  positiofl^ 
with  the  head  and  shoulders  thrown  well  forwards,  and  the  face  look* 
ing  downwards  into  a  Imsin  pkced  between  the  patient's  knees.  This 
position  is  only  justifiable  with  ether.  It  is  an  excellent  one  from  the 
anesthetist's  point  of  view,  owing  to  the  facility  and  safety  with  which 
blood  escapes  from  the  mouth.  It  is  not  quite  so  convenient  to  the 
operator.     We  owe  it  to  Mr.  Braine. 

3.  The  patient  lies  on  his  back,  with  the  shoulders  a  little  raised,  and 
the  head  thrown  back  and  hanging  over  the  end  of  the  table.  In  this 
position  the  head  is  supported  by  an  assistant  or  muse.  This  is  the 
same  position  as  that  used  in  cleft  palate  operations.  **  It  answers 
admirably  for  both  operations,  as  the  blood  thus  falls  down  into  the 
pharyngeal  dome,  and  wells  up  through  the  anterior  nares,*  leaving  the 

lower  air- way  free  and  open I  do  not  think  that  this  lowered 

position   of  the   head   adds    materially    to    the  amount  of  bleeding  ** 
(Owen's  Surgiml  Diseases  ofChihlrenf  third  ed.,  p.  208). 

Operation, — -We  will  suppose  the  patient  to  be  in  the  first  of  the  above 
given  positions.     One  of  Hewitt's  modified  Mason's  gags  is  iusertedj 


jd^ 


element  of  risk.  I  have  u«cd  it  himdreds  of  timea^  but  alway»  with  fear  and  trembling, 
which,  by  the  way^  is  not  an  unwise  precaution  when  dealing  with  this  powerful  and 
djingerous  drug" 

•  But  if,  as  often  happens  in  thejse  in-de\*elopcti  patienta,  **  nasal  obstruction  ia 
present  even  in  a  minor  dej^e,  this  position  is  not  a  good  one  for  the  escape  of  blood  ** 
(Hewitt,  An4B«th0tic^  and  (hmr  Athninhtratittft,  p.  37). 

t  Care  must  be  taken  now  with  any  loose  or  decayed  teeth.  The  insertion  of  one  of 
Hewitt*B  props,  whenever  the  little  patient  will  permit  it,  before  the  moutb*piece  it 
applied,  will  facilitate  the  introduction  of  a  gag  at  the  height  of  anteatlieflia. 
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and  securely  lield,  as  widely  opened  as  possible^  on  the  left  side.  The 
operator  now  examines  into  the  extent  to  which  the  adenoids  have 
developed  and  into  the  possible  co -existence  of  other  morbid  conditions 
(vide  9upra),  An  assistant  should  be  ready  with  clean  sponges,  as 
large  as  are  admissible,  firmly  fixed  on  holders  or  forceps,  to  sponge 
out  blood  rapidly  and  efficiently  from  the  right  cheek  and  side  of  the 
mouth.  The  reujoval  of  the  adenoids  may  be  efle€ted  with  tlie  nail, 
the  artificial  nail,  a  curette,  or  forceps^  (i)  The  Natural  NaiL—The 
advantages  of  this  are  obvious ;  it  is  simple,  it  takes  up  a  minimum  of 
room,  and  its  natural  sensitiveness  is  a  great  aid  to  the  operator  in 
detectin*^  the  position  and  extent  of  the  growths.  The  objections  are 
its  insufficiency,  thus  leading  to  the  need  of  repeated  operations.  This 
may  be  due  to  want  of  care.  The  finger-nail  must  be  long  enough, 
bat  not  too  long  or  brittle  so  as  to  bend  or  break.  It  must  only  be 
used  for  slight  cases  atid  where  the  adenoids  are  soft ;  in  the  much 
rarer  ones,  firmer  and  harder,  met  with  sometimes  in  older  patients, 
the  curette  should  he  used.  In  most  cases  the  use  of  the  finger-nail 
should  be  kept  to  complete  the  operation  after  the  employment  of  the 

Fia  154, 


Oolding  Bird*ft  earette.      (Down  Bnsa.'  Cat,) 


curette.  If  it  be  used  it  must  be  with  proper  precautions,  and  employed 
thoroughly.  In  a  naso- pharynx  blocked  up  with  adenoids,  the  finger 
introduced  behind  the  soft  palate  should  first  make  out  the  septum  aud 
outline  of  tJie  posterior  nares,  and  clear  these  thoroughly ;  next,  pressed 
upwards  into  the  vault  of  the  naso-pharynxj  it  is  drawn  hrmly  back- 
wards and  downwards  several  times,  first  in  the  middle  line  and  then 
laterally,  care  being  taken  as  the  orifices  of  the  Eustaciiiau  tubes  are 
approaclied*  The  adenoids  thus  removed  are  partly  expelled  with  the 
blood  through  the  nose,  partly  mopped  up,  and  some  swallowed. 
(2)  The  Artificial  NaiL — -This  has  only  slight  advantages  over  the 
ordinary  nail:  it  does  not  break  or  bend,  aod  it  penetrates  more 
deeply.  Its  disadvantages  are  great,  viz.,  the  impairment  of  tactile 
sensibility  and  the  increase  of  bulk  which  it  entails  ;  the  latter  a  point 
of  importance  in  a  little  cMld.  (3)  Curettes,— The  best  of  these  are 
some  modification  of  Gottstein's  (e.g.,  Golding  Bird's,  Fig.  154, 
Beckniann*s,  or  Kirstein's,  Fig.  155)  ;  Mr,  Steward  advises  the  last, 
as  the  large  fenestra  enables  the  mass  of  Luschka's  tonsil  to  be  brought 
away  in  one  piece  {vide  infra),  Mr.  Golding  Bird*s  instrument,  in  my 
opinion,  reaches  better  than  any  other  curette  those  adenoids 
situated  hi^h  up  at  the  junction  of  the  roof  and  back  of  the  naso-pharyux. 
The  fenestra  of  the  cm^ette,  having  been  guided  into  the  naso-pharynx 
by  a  forefinger,  is  passed  upwards  and  backwards  quite  up  into  the  vault ; 
then,  the  position  of  the  cutting  edge  being  determined  and  the  handle 
being  belli  firujly,  the  curette  is  pressed  well  down  upon  the  roof  of 
the  pharynx,  and  drawn  backwards  aod  downwards  and  laterally,  with 
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semicircular  turns  of  the  wrist,  so  that  its  sharp  edge  is  made  to  seTor ' 
all  the  Tegetaiious  in  its  sweep.     SuflBcient  pressure  must  be  used  to 
go  through  mucous  membrane  structures  ouly,  and  not  into  the  muscular 
edges.     No  strips  or  tags  of  incompletely  removed  tissue  should  be  l^ft 
hanging  down.     This  is  repealed  according  to  the  severity  of  the  case 
and  the  results  found  by  the  finger,  but  the  lateral  aspects  of  the  naso- 
pharynx, especially  the  vicinity  of  tlie  Eustachian  tubes,    should    be 
cai*efully  avoided  by  the  curette.     Here,  as  in  the  regions   curetted, 
the  finger-nail  should  complete  the  work.     In  buying  a  curette  the 
surgeon  should  remember  that  instrument-makers  often  turn  out  these 
(and  lA>wenberg*s  forceps  also)  monstrously  large  for  the  naso-phar^'ox 
of  a  little  child*     The  following  is  the  method  which  Mr.  Steward 
advises  and  which  those  who  have  had  his  opportunities  for  attainiag 
special  skill  may  adopt  (CHtk  Joitni.,  April,  1905).     **  The  operator 
stands  behind  the  patient's  head.      The  instrument  (Kirstein*8   modi- 
fication of  Gottsteiu's  curette)  should  be  held  like  a  dinner-knife,   with 
the  index  finger  along  the  back,  this  gives  the  best  control.     Having 
passed  the  curette  into  the  naso-plmrynx  the  handle  is  depressed  till 
the  edge  touches  the  back  of  the  septum.     Pushing  then  firmly  upw^ards 
and  backwards  the  mass  to  be  removed  is  then  pressed  into  the  fenes- 
trum,  with  the  cutting  edge  at  the  upper  margin.     Unless  the   instru- 
ment is  pressed  up  as  well  as  backwards  the  upper  part  of  the  mass 
will  not  be  caught,  imd  removal  will  then  be  incomplete.      The  handle 
is  then  mised,  pressing  backwards  all  the  time,  the  cutting  edge  thus 
making  a  firm  sweep  along  the  upper  and  posterior  walls  of  the  naso- 
pharynx.    In  this  way  the  wliole  mass  is  cut  off  cleanly  and  comes 
down  into  the  mouth  with  the  instrument.     Luschku  s  tonsil  is  the 
cause  of  tlie  trouble,  any  smaller  masses  which  may  be  pi'esent  round 
the  posterior  nares  or  about  the  Eustachian  tubes  need  no  interference 
if  the  main  mass  he  removed  and  nose-breaUniig  properly  practised 
afterwards/'     From  my  experience,  in  addition  to  the  median  mass, 
large  and  multiple  fringes  are  often  present  especially  about  tlie  posterior 
nares,  and  it  is  always  well  to  feel  with  tlie  finger  tliat  these  orifices  are 
absolutely    clear,  by   identifying    their   boundaries.      (4)  Lowenherg*$ 
Forceps. — ^These  are  only  required  when  the  adenoids  are   firm    and 
fibrous  and  toughs  being  quite  unnecessary  in  the  soft  vascular  adenoids 
usually  met  with  in  early  life*     It  sounds  eftsy  enough  to  introduce  the 
forceps,  guided  by  the  finger,  into  the  naso-pharynx,  push  them  up  to 
the  roof,  and  then  to  press  them  into  the  adenoid  masses,  out  of  which, 
by  a  combined  punching  out,  twisting,  and  tearing,  the  growths  are 
pulled  away,  or,  in  cases  of  really  firm  adenoids,  pieces  punched  out 
until  the  rest  can  be  removed  by  the  curette    or    finger-nail.      But 
practically  it  will  not  be  found  easy,  in  the  naso-pharynx  uf  a  child,  to 
simultaneously  accommodate  both  finger  and  forceps,  and  to  nmnipulate 
the  forceps  with  the  necessary  freedom.     And  unless  tlie   blades  are 
accurately  guided  by  the  finger  it  is  easy  to  seize  and  bruise  the  septum 
(especially  when  the  head  is  in  the  dependent  position)  and  to  tear 
aw  ay  s  tri  ps  o  f  m  u  c  o  us  m  e  m  b  ran  e ,     V  e  ry  gr  a v  e ,  e  v  en  fa  t  a  1 ,  h  mm  or r h  age 
has   also    followed    tlie    use    of    the    forceps.      The    forceps    usually 
sold  by  instrument-niakers  are  absurdly  large  for  children,  in  whom 
a   great   proportion   of  post-nasal   growths   occur.      The   best  forms 
are  those  of  Symonds  and  St.  Clair  Thomson's  modification  of  the 
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Jurasz-Lowenberg's  forceps  (Brit.  Med,  Jotirn,f  vol*  i.  i8g8,  p.  632). 
These  forceps  are  particularly  light  and  short,  making  it  easier  to  use 
the  finger  at  the  same  time*  With  these  and  all  modifications  of 
Lowenberg's  forceps  opening  laterally,  care  must  be  taken  not  to  damage 
the  orifices  of  the  Eiistacliian  tubes. 

After- treatment, —The  patient  should  be  kept  on  one  side  for  some 
time  after  the  operation,  and  carefully  watched,  especially  on  account 
of  the  vomiting  of  blood,  which  is  ahnust  certain  to  follow.  The 
heemorrliagCj  severe  at  the  time>  soon  ceases,  and  very  rarely  causes 
anxiety  a  few  hours  later.  In  such  cases,  iced  boracic  acid  to  tlie  facci 
syringing  hot  water  through  the  anterior  nares,  the  patient  being  in 
the  position  I  have  already  advocated,  or  the  use  of  adrcnahu  chloride, 
I— 1000,  must  be  tried.  The  child,  if  delicate,  should  be  kept  in  bed 
for  two  or  three  days,  nud  in  damp  or  wet  weather  should  not  leave  the 
house  for  a  week.  For  the  first  twenty -four  hours  the  food  should  be 
cold*  As  a  rnle,  especially  in  little  children,  where  tlie  parts  are  so 
small  and  delicate,  any  use  of  tlie  syringe  or  Politzer's  bag  is  to  be 
deferred  until  sufficient  time  has  elapsed  to  show  the  result  of  the 
operation.  ^Varni  boracic  acid  may  be  used  if  the  discliarge  show 
signs  of  becomiuf^  muco-purulenL  The  friends  should  he  pre]>ared  for 
the  breathing  being  even  worse  than  usual  for  the  first  two  or  tijree  daya. 
Improvement,  especially  in  the  gain  in  nose-breathing,  begins  from  the 
fouHh  to  the  seventh  day.  The  atrophy  of  any  remaining  adenoids  will 
be  promoted  by  the  practice  of  nose-breathing,  the  child  being  made  to 
sit  quiet  for  ten  minutes  four  times  a  day,  and  breathe  through  the 
nose  alone.  Ail  possible  pains  must  be  taken  to  improve  the  general 
health. 

Complications  and  Sequelee, — i  and  2.  HoDmorrhage  and  Shock, — 
I  have  alreiidy  spoken  of  these,  and  w^oidd  here  again  remind  my 
readers  that,  in  addition  to  deaths  under  chloroform^  there  have  been 
fatal  results  from  haemorrhage.  While  this  complication,  not  owning 
any  arterial  sotu'ce,  usually  quickly  ceases  of  itself,  and,  when  severer, 
yields  to  plugging  of  the  naso-pharynx  with  gauze  wrung  out  of 
turpentine  or  adrenalin  chloride,  if  these  be  available,  fatal  cases  have 
undoubtedly  occurred  both  at  the  time  and  a  few  hours  later.  In  a 
few  this  result  may  have  been  due  to  hEemopliilia  ;  in  others,  from  the 
accidental  tearing  off  of  pharyngeal  mucous  membrane,  or  direct 
injuiy  to  a  large  blood-vessel  (Newcomb),  both  these  accidents  being 
more  likely  to  occur  with  Lowenberg's  forceps.  Dr.  Newcomb  can- 
didly  published  (Amer,  Journ,  Med,  iSVf.,  1893,  vol.  cvi.  p.  574)  a  case 
in  which  death  took  place  from  hfemorrhage  sixteen  hours  after  the  opera- 
tion. While,  as  medical  aid  w*as  not  summoned  until  tins  time  had 
elapsed,  no  blame  whatever  can  attach  to  the  operator,  the  case  shows 
the  importance  of  keeping  these  patients  under  observation  for  twenty- 
four  hours,*     3.  Broncho -pneumonia  from  the  entrance  of  blood  into 


•  Dr.  Newcomb  refers  to  a  case,  reported  by  Hot»per,  where  a  digital  exflTninfttion  in  ft 
hfemophiLic  subject^  cAuaed  n  fklal  haBmoirhage.  He  ulso  alludes  to  two  other  fat^il  cases, 
recorded  by  Dr.  Dela^ttn  (7Va?w»  Amtr.  Laryngol.  Amoc.^,  1892,  and  New  York  Med. 
Jmm,y  Nov.  19*  1892).  He  warns  agaiost  operating  on  palifnts  approaching  the  time  of 
menatniation,  and  those  in  whom  there  hiw  been  any  recent  inflammation  of  the  throat, 
Dr*  Preble  haa  recorded  a  case  in  which  lecondary  haemorrhage  oocnrred  on  the  seTenih 
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the  lungs.      4.  Infection  of  the  wounded  surface.     5.  Ear  trouble*- 
In  a  few  cases  pain  in  the  ears  is  complained  of,  probahly  due  to 
entrance  of  Mood  into  the  tympanum  along   the   Eustachian    tube. 

Another  rare  and  more  serious  aural  complication  is  otitis  media  from 
injury  to  the  Eustachian  tube,  infection  of  the  wound,  or  unwise  use  of 
the  nasal  *douche.  If  deafness  was  present  before  the  operation  and  has 
not  improved  ten  days  after,  Politzer*8  process  with  the  application  of 
astringents  to  the  naso-pharyux  will  be  indicated.  6.  It  is  not  very 
uncommon  for  some  of  the  cervical  glands  to  become  painful  and 
swollen,  but,  unU'ss  the  wound  has  been  infected,  especially  if  the 
patient's  vitality  is  very  low,  suppuration  does  not  follow.  7.  Exanthe- 
matft. — Mr,  She i Id  (Ihscasi's  of  the  Ear,  p.  213)  calls  attention  to  the 
importance  of  the  operation  wound  not  being  exposed  to  the  virus  of 
scarlet  fever,  diphtlieria,  or  sewer-gas.  8.  Question  of  Reappearance, — 
This  is  stated  by  some  to  be  common,  I  have  found  it  distinctly  rare 
myself,  when  the  operation  has  been  properly  performed,  though 
parents  are  liable  to  take  several  conditions  which  may  co-exist  with 
adenoids  for  I  lie  reappeuranee  of  the  adenoids  themselves-  Reappear- 
ance or,  more  correctly,  persistence  of  adenoids  is  not  uncommon  when 
the  operation  has  been  done  "against  time/'  either  for  sboWp  or  becAuse 
the  operator  has  boen^  nervous  about   the  anaslhetic.     Where  the 


KinBtem's  ourelle. 

finger-nail  has  been  solely  employed,  especially  in  cases  which  call  for 
the  curette — e.g.^  the  more  fibrous,  tough  processes,  either  tongue- 
like, or  sessile  and  ridged,  which  are  met  with  in  older  patients, — in 
such  persistence  will  follow.  If  the  adenoids  have  been  properly  dealt 
with,  and  mouth-breathing  persist,  some  other  cause  must  be  sought 
for.  Very  HJtely  nose-breathing  has  not  been  assiduously  practised ; 
or  some  such  condition  as  enlarged  tonsils,  deviation  of  the  septum, 
enlargement  of  the  posterior  extremities  uf  the  turbinals,  hyperti^ophic 
rhinitis,  or  the  rarer  conditions  mentioned  at  p*  469,  may  be  present 
and  require  attention.  All  such  conditions  should  have  been  detected 
at  the  time  of  the  first  anesthetic,  «nd,  if  not  dealt  with  then,  the 
patient's  fiiends  should  have  been  made  aware  that  more  would  requu*e 
to  be  done* 
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BEMOVAL    OP    EiriiABaED    TONSILS. 

This  is  so  minor  and  usually  uncomplicated  an  operation  that  I 
only  allude  to  it  here  to  urge  my  readers  to  give  a  trial  to  enucleation. 

dny,  the  patient,  !ct.  it,  faiuting.  It  recurred,  and  whs  stopped  by  plugging  the  posterior 
nares.  On  the  eighth  daj  a  sudden  guab  took  place, and  the  patient  died  before  afisistanoe 
could  be  given.  There  waa  no  hiatory  of  hsemopbilia.  Dr.  Treble  bas  collected  twenty- 
one  cases  of  seriouis  primary  hiemorrbagc,  of  which  four  proved  fatal,  and  fivp  of 
seoondary  hnmorrhage* 
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It  removes  the  entire  tonsil  and  is  adapted  to  all  cafles.  The  guil- 
lotine is  easy  and  rapid,  but  it  will  not  remove  the  deep  part  of  the 
gland,  a  tonsil  whirh  does  not  project  inwards,  or  one  which  hurrows 
vertically  upwards*  If,  as  is  not  infrequent,  when  the  slice  removed 
on  examination  shows  cut  follicles  on  its  deep  surface,  there  is  never 
any  certainty  that  there  will  be  sufficient  contraction  to  obliterate 
these  and  to  prevent  any  further  trouble.  Tlie  objections  to  enucleation, 
raised  by  some,  are  that  it  is  needlessly  severe  because  recurrence  after 
the  use  of  the  guillotine  is  very  rare,  and  because  w^e  may  be  removing 
a  useful  organ ;  further,  a  general  aumsthetic  is  required,  I  admit 
some  force  in  these  objections,  hut  I  have  reason  to  doubt  the  infre- 
queney  of  recun*euce  after  the  guillotine  if  cases  are  watclied  for  twelve 
months  ;  a  tonsil  which  has  been  the  cause  of  frequent  trouble  is  no 
longer  a  healthy  organ,  and  as  adenoids  are  often  present  as  well, 
general  anicsthesia  will  be  an  advantage.  The  patient  shoidd  be  in  the 
position  advised  for  the  removal  of  adenoids,  ether  or  gas  and  ether 
are  administered,  and  the  mouth  is  opened  in  a  good  light  with  an 
efficient  gag.  With  a  pair  of  hlunt-pointed  curved  scissors,  an  incision  is 
made  into  the  cellular  tissue  round  the  tonsil  which  forms  its  bed, 
beginning  between  it  and  the  anterior  pillar.  The  tonsil  is  then  grasped 
witli  a  tongue-forceps  of  the  old  pattern  which  will  hold,  and  quickly 
enucleated  with  a  sterilised  finger.  The  operation  is  a  little  dillicultat 
first  in  the  small  mouths  of  children.  HEemorrhage  is  often  free  for  a 
few  minutes,  hut  is  readily  arrested  by  firm  pressure  with  gauze  pads 
wrung  out  of  sterilised  adrenalin  chloride  solution*  If  this  should  not 
sufl&ce,  as  is  occasionally  possible  in  adults,  one  or  two  sutures  of  steril- 
ised catgut  should  be  passed  by  means  of  a  curved  needle  held  in  Spencer 
Wells'  forceps,  so  as  to  take  up  the  adjacent  pillars  and  bleeding  point, 
care  being  taken,  of  course*  not  to  dip  the  needle  too  deeply.  This 
step  should  remove  all  the  anxiety  as  to  danger  of  haemorrhage  in 
these  cases,  and  obviate  resort  to  such  steps  as  ligature  of  the  external 
carotid. 


CHAPTER  VII, 
OPERATIONS  ON  THE  JAWS. 

OPEBATIOWS    OP   THE    FPFEB   JAW. 

Thksk  will  iiieludo  — 

i,  liemovftli  purtial  or  complete,  for  fjrowllis  (Figs.  156,  157). 

ii.  Operations  for  naso-pharvngeal  fibroma  (Figs.  158  to  162) • 

iii,  Opi'inog  the  HDtruiii. 
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Indicationa — These  include  the  ditrereiit  growths  to  which  the 
myper  jnw  is  liuhle,  aiul  opportunity  will  be  taken  here  to  give  briefly 
the  chief  pnictioal  points  in  coimection  with  these. 

I.  Epnlis, — -One  of  the  new  growths  most  frequently  met  with  here. 
Etyniologically  gum  tunionrs,  these  growths  vary  a  good  deal.  At  first, 
and  most  frequently,  they  are  simply  fibrous,  tough  and  firm,  springing 
from  the  periosteum »  the  periodontal  membrane,  and  the  endosteal 
lining  of  an  alveolus.  Myeloid  cells  and  small  spicules  of  bone  are 
not  uncommon.  The  longer  they  are  left,  the  more  they  are  irritated, 
especially  with  imperfect  attempts  at  i^moval,  the  more  cellular  and 
sarcomatous  do  they  become. 

Very  rarely  on  drawing  the  tooth,  to  the  alveolus  of  which  the 
growth  is  connected,  the  epulis  comes  away  completely.  Much  more 
frequently  it  is  firmly  connected  to  the  periosteum  and  subjacent 
cancellous  tissue,  or  to  the  endosteal  lining  of  one  or  more  alveoli. 
Removal  should  be  early  and  complete.  Shaving  oflF  tlie  growth  ruid 
the  gum  bencatli,  and  then  applying  caustics  to  auy  suspicious  gi'anii* 
lations,  is  most  uncertain  and  unsatisfactory,  especially  if  the  presencfi^J 
of  teeth  he  allowed  to  interfere  with  the  complete  removal  of  th^| 
growth,  or  if  this  be  connected  with  stumps,  and  thus  dip  deeply  into 
an  alveolus*  By  far  tlie  best  treatment  is  to  draw  a  tooth  in  front  and 
another  behind  the  growth,  and  then  with  a  narrow  saw  to  notch  the 
bone  at  these  points  deeply  through  the  alveoli :  with  cut  ting- forceps, 
or  better,  a  chisel  and  mallet,  a  V -shaped  or  rectangular  piece  of  the 
bone  is  then  removed.  In  the  cuse  of  the  mandible,  this  bone  must 
be  steadied.  The  drawing  of  teeth  not  only  enables  the  surgeon 
thoroughly  to  eradicate  the  growth,  but  their  removal  leads,  as 
pointed  out  by  ili*.  Salter,*  to  wasting  of  the  alveolus,  and  thus  to 

•  S^ftifm  of  Surgfir^^  vol.  li,  p.  456.  Mr.  duller  ab*o  }>oiijtii  oiil  tbat  where  an  cpalis 
foniis  on  an  apparently  etlentuloas  part  of  the  jaw,  the  ci|j*teace  of  stumps  should 
always  be  looked  for. 
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non-recurrence  of  tlie  growth.  The  teetb,  if  sounds  and  if  the  patient 
so  desire,  should  be  preserved,  and^  later  on,  when  all  is  firmly  healed, 
fitted  to  a  plate  by  a  dentist.  The  deformity  is  thus  rendered 
imperceptible. 

In  1884^  a  captmn  in  the  Hoyal  Navy,  whose  fiblp  was  on  the  North  American  statjou^ 
came  under  my  care  with  nn  ejiulin  of  the  lower  incisore  and  contiguous  alveolar 
margin.  The  teeth  were  all  preserve^l,  and^  when  the  parts  were  »oundly  healeti^  Mr.  Moon 
?efitteil  them  so  skilfiilly  that  no  trace  whatever  of  an  operation  could  h©  noticed, 
and  the  use  of  a  speaking-trumpet,  which  was  most  cssentiRl  in  this  case,  was  not 
Interfered  with. 

If  a  patient  refuses  the  only  operation  which  is  safe,  the  surgeon 
must  rest  satisfied  with  shaving  off  the  growlli,  gouging  the  subjacent 
bone,  and,  if  needful,  applying  caustics  to  any  suspicious  patches  later 
on.  This  course  is  not  only  mticli  more  tedious  and  painful,  hut  is 
uncertain  to  boot. 

2.  Fibroma* — These  originate  either  in  the  periosteum  or  in  the 
endosteuni  of  the  antrum,  the  connective  tissue  of  the  medulla, 
Haversian  canals,  vessels,  etc.  At  first  firm,  dense,  and  slow-growing, 
they  may,  from  the  frequent  irritation  inseparable  from  their  site, 
become  vascular,  sloughy,  and,  taking  on  more  rapid  growth,  tend  to 
invade  the  numerous  fossee,  fissures,  and  foramina  in  the  neigbbonr- 
hood  of  the  bone.  They  should  be  attacked  early ;  and  while  the 
Burgeon  may  need  at  this  stage  to  remove  only  the  periosteum  and 
bone  from  which  the  tumour  springs,  especially  if  it  be  alveolar 
in  origin,  or  after  opening  tlie  antrum  to  shell  out  the  fibroma 
completely,  he  must  tilso  he  prepared  for  more  radical  measures, 
e,g.f  when  the  gi*owlh  is  of  long  standing,  of  late  more  rapid,  if  the 
patient  is  at  all  advanced  in  years,  and  especially  if  the  growth  is 
a  reappearing  one. 

3.  Sarcoma, — These  include  the  spindle,  round  and  myeloid  varieties, 
the  fibro-,  chondro-,  and  osteo-sarcomata,  and  the  rarer  form  of  alveolar 
sarcoma.  While  the  more  slowly  gi'owing  ones  simulate  more  innocent 
growths  such  as  epulis,  the  more  rapid  ones  will  tax  the  surgeon *h 
judgment  as  to  whether  any  operation  is  justifiable,  and  all  his  skill  if 
removal  be  attempted*  On  these  subjects  the  reader  is  referred  to 
p.  480, 

4.  Carcinomata. — At  the  present  time  the  softer  growths  which 
attack  the  jaw^  and  were  formerly  called  medullary  cancers,  are  looked 
upon  as  rapidly  gi*owing  sarcomata.  The  only  true  carcinomata  met 
with  here  are  epitheliomata.  These  are  usually  of  the  sipiamous  kind, 
and  commence  in  the  alveolar  border  in  ulceration,  beginning  in  syphilis 
or  the  irritation  of  an  ill-fitting  tooth-plate.  They  tend  to  creep  far 
back,  and  to  iiivade  the  palate  and  tonsil ;  on  this  account  tbey  sliould 
be  operated  on  early,  Whenever  a  sore  in  this  position  is  suspicious 
in  its  characters,  and  obstinate  to  treatment,  whatever  be  the  age  of 
the  patient,  the  parts  affected  should  be  widely  and  freely  extirpated. 
If  the  growth  has  eaten  into  the  antrum  or  has  travelled  hack  so  as  to 
invade  the  pterygoid  region,  removal  of  the  whole  bone  is  most  likely 
to  benefit  the  patient.  Mure  rarely  a  squamous  epithelioma  attncks 
the  jaw  from  the  lip  or  face.  This  happens  much  more  often  in  the 
case  of  the  lower  jaw.     Another  epithelioma  met  with   here  is  the 
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tubular*  variety  (cylindrical  or  adenoid  carcinoma),  which  begins  in 
tbe  mucous  luembrane  of  the  autrum  or  nose.  It  is  marked  by  rapidity 
of  growth  and  invasion  of  the  surrounding  parts,  and  is  thus  of  grave 
prognosis.  According  to  Prof.  Schlatter  (v»  Bergniann's  Syst  Prac* 
Surtf.,  supra  cit,),  carcinouiata  as  compared  with  sarcomata  possess  the 
following  characteristics  :  They  usually  occur  in  older  patients — the 
average  age  in  the  case  of  sarcoma  is  about  35,  in  that  of  carcinoma 
about  55 — ^they  are  cuuunouer  in  the  upper  than  the  lower  jaw,  pain  is 
greater  at  an  early  date,  growtli  and  iiifilLration  are  more  marked. 
Involvemeot  of  tlie  lymphatic  glands  is  more  common  in  carcinoma, 
especially  in  the  case  of  the  m audible*  In  that  of  the  maxilla  it 
is  less  common,  hut  it  is  to  be  remt^ujbered  that  it  is  the  deep 
glands  along  the  interiuil  maxillary  and  iuternal  carotid  which  are 
affected. 

5.  Odontouies  and  Dental  Cysts. — Under  this  heading  the  commoner 
odoatomes  and  dental  cysts  will  he  alluded  to*  Of  odotitomes  or 
growths  **  composed  of  dental  tissues  in  varying  proportion  and 
in  diflferent  degrees  of  development,  arising  from  teeth  germs,  or  teeth 
still  iu  the  process  of  growth  "  (Blanil  Sutton),  the  commonest  are 
the  epithelial  and  the  follicular  odontoines,t 

(a)  The  epithelial  odontomes  (multilocular,  cystic  epithelial  growths  of 
Eve)  while  occurring  as  a  rule  in  the  mandible  have  been  observed  in 
the  maxilla.  They  are  most  frequent  about  the  twentieth  year.  The 
structure  is  that  of  a  fairly  firm  capsule,  containing  a  collection  of 
various  sized  cysts  separated  by  their  septa  and  containing  brownish 
mucoid  fluid.  Microscopically  they  consist  of  branching  columns  of 
cells,  often  columnar,  often  imperfect,  the  origiu  of  which  is  as  yet 
uncertain.  In  some  cases  it  may  be  from  remains  of  the  enamel  organ, 
in  others  from  the  gnui,  and  in  some  it  is  of  endothelial  origin.  While 
in  many  cases  owing  to  the  bony  capsule  and  the  early  degeneration  of 
the  epithelium  these  growths  have  little  tendency  to  spread,  wljere  they 
are  of  endothelial  origin,  or  where  sarcomatous  change  has  set  in  from 
irritation,  the  outlook  is  much  more  grave, 

(b)  Foliicuhu*  Odontomes  or  Dentigerous  Cysts. — These  are  formed  by 
a  collection  of  viscid  or  serous  Huid  taking  place  during  the  development 
of  a  tooth,  nearly  always  a  permauent  one  and  especially  a  molar, 
which  has  not  come  through  the  bone.  I 

There  are  two  varieties  of  these  cysts  ;  one,  the  commonest,  is  cystic 
only,  consisting  of  an  outer  bony  shell  of  varying  thickness,  and  an 
inner  membranous  one.     The  tooth  may  be  well  formed  or  a  small, 

•  Mr»  Heath  (i?rV*f,  of  fihirff^  vol*  L  p.  857)  qaotes  R^lua  as  (SLlling  this  form  e^fithS' 
Iwmd  tlrehrant,  frora  Jl8  l>ori ng  or  burrowing  tendency* 

t  For  further  iiiforiiiatifin  on  cxiontomes,  especially  the  mrer forms,  Mr.  Bland  Sutton^s 
THintfur*  InniittHt.  uttd  MaltgnQHt^  p,  47^  sliould  be  referred  to,  with  Us  excellent 
itlustrations. 

J  Mr.  Salter  {^Sijst,  vf  Surg.^  vol.  ii.  p.  469)  gives  the  following  tbre*?  circimwtances  as 
capable  of  protluemg  impaction  of  a  tooth  : — (i)  The  tooth  may  \)q  originally  developed 
loo  deep  in  the  btxly  of  the  jaw — thus,  though  it  grow  iu  the  right  direction,  it  will 
never  reach  the  alve<^ilar  margin  ;  (2)  while  it  nmy  be  sutHciently  Hupcrficial,  it  tuke*  ftn 
oblique  direction  uf  growth,  so  that  it  lies  covered  more  or  lesa  in  the  axis  of  the  bc»ne ; 
(3)  the  position  of  the  tooth  and  ita  line  of  growth  may  be  originally  normal,  but  from 
arrest  of  the  development  of  the  fang  it  may  fail  to  reach  the  alveolar  edge. 
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eiifipeless,  calcified  mass ;  its  erowu  usually  projects  into  the  sac, 
verticrtlly  or  horizontally. 

The  following  points  are  of  practiciil    importance.      These    cystic 

rellings  may  be  taken  for  solid  growths,  but  this  mistake  may  be 
'avoided  by  remembering^  tliat  whuii  such  a  swelling  exists  there  is 
usually  a  hi.story  of  its  having  connneneed  in  early  life,  and  that  thon^^h 
all  the  teeth  may  appear  to  be  present^  one  will  very  likely  he  found  to 
be  a  temporary  one.  Enrthermore,  there  is  the  help  derived  from 
puncture  with  a  fine  trocar,*  ur  a  straight  bistoury. 

In  the  other  variety,  usually  of  longer  duration  and  in  older  putients, 
solid  growth  of  a  sarcomatous  nature  is  present  in  addition  to  the 
cystic. 

6.  Dental  Cysts. — These  usually  occur  in  connection  with  carious 
teeth  or  the  stumps  of  teeth.  They  me  met  with  in  either  jaw. 
Suppuration  and  a  sinus,  very  rare  in  the  case  of  follicular  o  don  tomes, 
are  mure  common  here.  Occasionally  they  are  allowed  to  grow  uutil 
clinically  they  resemble  new  growths.  Their  painless  slow  growth  and 
above  given  origin  should  always  cause  their  presence  to  be  suspected. 

Treatment, — In  the  case  of  the  epithelial  odontomes  where  the 
growth  has  been  slow  and  the  cystic  element  is  the  chief  one,  the 
operation  performed  within  the  mouth  should  he  on  the  lines  of  that 
given  for  epulis  (p.  476),  aided  by  the  gouge  and  small,  really  sharp 
curettes.  All  diseased  tissue,  cystic  or  bony,  must  be  removed.  The 
basilai*  border  can  tdways  be  left.  Where  the  growth  is  of  longer 
duration,  the  patient  older,  and  the  amount  of  solid  tissue  present 
greater,  tlie  whole  thiclvuess  of  tlie  jaw  must  be  resected  ;  and  where 
it  is  a  case  of  reappearance  of  a  growth,  the  whole  bone  should  be 
removed. 

In  the  case  of  the  follicular  odontome  or  dentigerous  cyst,  the  treat- 
ment consists  in  exposing  the  surface  of  the  cyst  by  turning  tlie  lip  up 
or  by  making  incisions  through  this  as  small  as  possible,  then  in 
cutting  away  freely  (with  gouge  Jind  chisel  aided  by  a  J-inch  trephine  if 
needful)  the  WFdls  of  the  cyst,  so  as  to  examine  its  contents,  and  then 
digging  out  the  tooth— often  the  most  difficult  pail  of  the  operation* 
The  cavity  is  then  carefully  stuffed  with  strips  of  aseptic  gauze  to 
encourage  its  granulating  from  the  bottom.  If  any  swelling  persist, 
keeping  up  deformity,  pressure  must  be  trusted  to,  the  Hainsby's  truss 
of  old  days  being  here  found  useful. 

In  the  other  variety  of  dentigerous  cysts,  where  solid  growth  of  a 
Barcomatous  nature  is  present  in  addition  to  the  cystic,  the  surgeon 
must  use  his  discretion  as  to  opening  the  cyst,  freely  scraping  out  the 
gi'owth  and  then  applying  strong  formalin  solution  or  zinc-chloride 
paste  (p.  434),  or  removing  the  bone  itself.  If  the  case  is  of  any 
duration,  if  the  growth  is  soft  and  making  rapid  progress,  the  latter 
course  will  be  the  wiser  one. 

In  the  case  of  the  dental  cyst,  treatment  is  usually  simple.  It  consists 
in    the   removal   of  any  teeth    or    fangSj  and  then  in  the  thorough 
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Mr,  Fearn^  of  Derby,  was  candid  enough  to  pyblish  a  case  of  this  mmtuke  in 
diagnosis  in  the  case  of  the  lower  jaw,  lirU.  Med.  Jovrn.t  Aug,  27,  1864.  The  specimen 
is  figured  in  Mr.  Health's  Injuries  and  DiMtuci  of  th£  Jatcs,  p.  162,  and  show*  well  how 
SQCh  a  mistake  might  have  arisen.    Nowadajr*  the  X-rajra  may  be  of  help, 
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curretting  of  the  cyst  walls.  Whenever  it  is  needful,  to  do  tliis 
thoroughly,  the  anterior  aspect  of  the  bone  must  he  removed  with 
gouge  and  chisel  to  give  free  access.  The  cavity  when  thoroughly 
exposed  and  dealt  witij,  is  carefully  plugged  with  sterilised  gaoxe 
wrung  out  of  iodoform  emulsion. 

7,  Enchondronxata,^ — These  are  rare.  They  seem  to  commence  in 
adolescence,  usually  starting  from  o!ie  surface  of  the  bone — e.<7.,  the 
nasal,  or  from  the  aoti-uni.  They  should  be  removed  early  and  coui- 
pk-tely,  as  they  grow  steadily,  involving  the  no8€,  orbit,  frontal  sinuses, 
and  thinning  the  cranial  bones.* 

8,  Osteoniata. — These  are  rare  also.  Two  f€>rms  occur  :  (i)  of  the 
nature  of  an  ordinary  exostosis.  These  are  usually  cancellous,  hut  ivory 
ones  arise  from  tlie  superior  maxilla  as  well  as  from  the  orbit  and  frontal 
sinuses.  Occasionally  they  are  syra metrical,  t  Their  growth  is  usually 
slow*  If  they  occur  in  young  subjects  they  should  be  attacked  while 
small.  Tlie  ivory  exostoses  are  occasionally  found  loose  on  laying  open 
the  antrum,  as  is  the  case  with  those  in  the  frontal  sinuses,  (2)  Diffuse 
ostuomata.  These  are  intermediate  in  hardness  between  cancellous  and 
ivory  t^xostoses.  They  have  often  broad,  ill-defined  bases,  and  are  not 
infrequently  multiple  and  symmetricaL  As  they  tend  to  produce 
hideous  deformity,  and  though  slowly,  most  distressingly,  to  destroy 
life,  they  should  be  attacked  while  small.  Mr.  Pollock  {SysL  of  Surf^,, 
vol.  ii.  p.  535)  (juotes  Mr.  Stanley  (IHsemes  of  Boneitf  p.  5)  for  the 
BtatenicNt  that  in  cases  where  the  whole  mass  is  beyond  removal,  a 
portion  may  be  cut  away  with  present,  if  not  permanejtt,  benefit.  This 
can  (udy  apply  to  osteomata  of  purely  hypertrophic  nature.  Where  the 
bony  growth  is  tipped  with  cartilage  every  atom  must  be  removed  for 
the  operation  to  be  of  any  benefit*  Well-made  osteotomes  and  drills 
worked  by  a  dentist's  instrument  may  be  of  much  service  here,  the 
great  object  being  to  drill  a  number  of  holes  in  different  directions 
througli  the  growth,  and  then  to  cut  through  the  interveniughone  with 
osteotomes  and  a  mullet.  One  of  the  chief  risks  is  that  of  intracranial 
intlammation,  especially  if  the  growth  has  involved  the  interior  of  the 
skull. 

Qiiestiom  arimig  before  attetnpting  the  Removal  of  the  Upper  Jaw* 

(i.)  Is  the  growth  cystic  or  solid  ?  (ii.)  What  is  the  relation  of  the 
growth  to  the  jaw?  Did  it  begin  on  one  of  the  surfaces  of  the 
jaw,  within  the  antrum,  or  behind  the  jaw?  (iii.)  Is  the  gi'owth 
one,  whether  mnlignatit  or  not,  that  it  is  wise  to  attempt  to  remove  ? 

(i.)  Is  the  Growth  Cystic  or  Solid  P — Mr.  Fearn's  case,  already 
quoted  at  p,  479,  shows  that  mistakes  may  arise  here.  Mr.  Heath 
gave  a  case  under  his  own  care  in  which  caseous  pus,  after  sup- 
puration in  the  antrum,  was  taken  for  a  solid  growth,  and  the  jaw 
removed.     As  the  diagnosis  is  evidently  most  dithcult  in  suim^   rasea 


*  Quod  instanoes  of   what   these  en^^hotHlrumata   may 
Morgan's  case,  Oa^y**  Hasp,  Ufij/Jt.,  1S42  ;  Mr,  Lloftth's  DU 
p.  237,  with  an  excijUeot  illustration^  Fig.  107* 

f  In   Mr.   Hutchirjson'a   CUnmtl  Surgery^  ^ 
admirable  iilustrationii  of  Bymmetrical  cxostosei 
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the  burgeon  tihould,  in  ail  cubes  ot  ilimiit,  uxpluro  lirst  with  si  tittcur 
and  cftiinula,  or  gouge  or  bradawL  The  X  rays  may  be  of  iissistance 
here* 

(ii,)  What  is  the  Belation  of  the  Growth  to  the  Jaw  ? — Did  it 
begin  on  one  of  the  surfaces  of  the  jaw,  within  the  antrum,  or  behind 
the  jaw  ? 

In  some  cases  it  is  quite  iuipossihle  to  he  sure  on  this  point 
up  to  the  time  when  tlie  flaps  are  reflected  or  till  the  jaw  itself 
is  removed ;  even  the  use  of  a  finger  aided  by  an  anmsthetic  is 
insufficient, 

Tlie  following  points  may  be  useful  in  aiding  a  decision  as  to  the 
relation  of  the  growth  to  the  jaw  : — 

If  the  growtii  began  on  the  surface  of  the  jaw — e,fjf,,  the  nasal  or 
malar  process^ — there  will  probaldy  be  a  liistory  of  a  lump  noticed 
here  first,  very  likely  after  a  blow,  and  any  evidence  of  the  anti'um, 
nose,  palate,  and  orbit  being  involved  will  he  deferred  till  late.  On 
lifting  up  the  cheek,  nmsses  of  j[;rowth  will  very  probably  be  frnnid 
creeping  down  between  the  cheek  and  gums,  but  not  altering  the  Hue 
or  afl*ecting  the  structure  of  the  alveolus,  unless  it  commenced  in  it  or 
just  above  it. 

If  the  growth  hegan  in  the  antrum,  the  cheek  is  more  slowly  swollen, 
and  the  swelling  is  deeper  and  less  defined.  The  different  walls  and 
boundaries  of  the  cavities — viz,,  the  orhital»  nasal,  facial,  and  zygo- 
matic—are  expanded  steadily  and  with  a  varying  rapidity,  while  the 
palate  is  depressed,  the  alveolar  border  displaced,  and  the  teeth  rendered 
irregular. 

If  the  growth  began  behind  the  antrum — e.ff,,  in  the  basilar  process 
of  the  sphenoid  or  the  si)beno-  or  pterygo-maxillary  fossa— in  many  cases 
a  history  will  be  given  of  polypi  removed  from  the  nose  or  pharynx  some 
time  hefore,  perhaps  reappearing  soon;  the  upper  jaw  is  pushed  forwards, 
ami  in  some  cases  there  is  but  little  alteration  in  its  outward  shape,  but 
this  is  by  no  means  constant.  Not  unfrequently  tlie  upper  jaw  will  be 
BO  altered  by  pressure,  its  processes — e.g.^  the  malar — so  thinned, 
flftttened,  and  expanded,  that  it  may  well  be  thought  that  the  disease 
hegan  in  the  hone  itself.  And  this  mistake  is  the  more  excusable  when 
it  is  remembered  how  easily  a  growth  situated  behind  the  antrum  nuiy 
make  its  way  into  this  cavity,  either  by  absorbing  its  walls,  or  by 
entering  it  through  the  opening  into  the  nose. 

Other  possible  evidence  of  the  existence  of  a  retro-maxillaij  growth, 
whether  arising  in  the  roof  of  the  naso-pharynx  or  the  above  mentioned 
fossffi  will  be  symptoms  pointing  to  the  nose — viz.,  early  discomfort  and 
perhaps  increased  secretion  here,  piun  here,  or  in  the  orbit  and  hrow  ; 
epiphora  from  blocking  of  the  nasal  duct ;  interference  with  nasal  breath- 
ing, epistaxis;  possibly  symptoms  of  interference  witli  the  function  and 
movements  of  the  eyeball  ;  swelling  in  the  temi^^ral  region  j  yet  it  must 
be  remembered  that  many  of  these  symptoms  will  be  brought  about  by  a 
rfrAurfVi  wtHiiTi  the  antrum  increasing  rapidly. 

k,  when  the  surgeon  finds  no  evidence  of  the  growth 

of  its  originating  uii  the   surface  of  the  bone,  no 

ate,  and  no  irregularity  of  the  alveolar  mar^n  or 

til,  that  he  can  say  that  the  growth  is  probably 
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(iii.)  Is  the  Growth  one,  whether  Malignant  or  not,  that  it  is 
wise  to  attempt   to   Bemove? — While  everv    case   iimst   be   decided 

npoix  sepanitely,  and   while  it  wrmld  he  n»ost  mislead iji^  to  la}'  down 
hanl*uiid-inst  rulos.  tlie  followinjj  iire  not  unworthy  of  attention  : — 

Faroitrahle  ('(iHra, — (irowths  with  a  clnmtion  extending  over  maiij 
nmnths,  hard^  well  dn fined,  limited  to  the  jaw,  with  tho  skin  over  the 
grow  til  pel  hnfti^  tht  lined  from  pressure  and  altered  in  colour^  but  atiJl 
inovahle  over  the  parls  heneiith, 

Unfartmrfihle  CasrA. — Historv  of  a  few  months*  duration  ;  growth 
soft,  vascular,  ill  defined;  integuments  involved  and  fixed;  naso- 
pharynx invaded  ;  extension  into  orbit  or  temple — t\g,,  a  soft,  semi* 
elastic  swelliu;:  in  diced  behind  the  iiialur  hone  in  the  temporal  reijic»n  ; 
extension  to  the  suh-maxilbuy  and  eervical  glands ;  origin  of  the 
growth  behind  the  jaw,  rather  than  on  it 

Oeeasionnlly,  a  growth,  unfavourable  at  first  sight  front  its  large  size, 
will  be  found  to  have  protruded  on  to  the  (tice  without  involving  the 
parts  around,  and  especially  those  behind. 

The  history  unist  be  carefully  examined  into.  If  it  be  doubtful 
where  tlie  gri>wth  began,  whether  it  has  invaded  or  only  crept  towards 
tlie  nostril,  the  surgeon  will  in^juire  as  to  the  existence  of  deep*seated 
paiu,  stuffiness  in  the  back  of  the  nose,  loss  of  smell,  interference  with 
nasal  resjjiration,  epistnxis,  ilc.  Again»  the  existence  of  any  swelling 
uear  the  inner  canthus  will  point  to  extensimi  towards  the  ethmoid  and 
base  of  the  skull. 

Complete  Bemoval  of  Upper  Jaw  (Figs.  156  and  i57).^The 
parts  having  l^een  previiuisly  rendered  as  stei'ile  as  possible  the  patient 
is  brought  carefully*  under  an  anaBsthetic,  and  duly  propped  up,  as 
near  ti>  tlie  erlge  of  the  table  as  poseible  with  the  head  raised  and 
turne<l  over  towards  the  opposite  side  and  downwards  as  much  as  is  per- 
missible to  facilitate  the  ready  escape  of  blood  from  the  moutlj.  J'he 
surgeon  now  takes  the  opportunity  of  examining  more  eompletclv  the 
attachments  and  limits  of  the  growth,  and  decides  whether,  owing  to  its 
vascularity,  it  will  be  wiser  to  perform  a  preliminary  laryogotoniy  and 
plug  the  back  of  the  pharynx,  and  to  tie  the  external  carotid  or  place  a 
temporary  ligature  on  the  common  trunk  (qj\). 

It  will  be  seen  later  (p.  489)  how  unsuccessful  this  severe  operation  is 
in  spite  oi  the  atlvanees  of  modern  surgery,  that  a  partial  factor  in  the  in- 
complete removal  of  the  diseases  is  the  shock  and  haemorrhage  which 
lead  to  the  close  of  the  operation  being  hurried,  and  further  that  the  high 
mortality  is  mainly  due  to  hannoiThage  in  patierjts  whose  vitality  is  often 
very  low,  and  to  aspiration-pneumonia,     (jerunin  surgeons — and  this 


•  As  in  cxcisioD  of  tbc  tongue,  the  assistant  to  whom  the  anjcsthetic  is  entrust€<]  ia 
Becond  only  in  importuuce  to  the  surgeon.  He  ehould  watch  nicest  carefully  for  the  first 
gign«  of  flag^^in^  of  (he  pulse,  uutl  meet  thia  by  injectiona  of  ethtrr  or  brftndj,  Aay 
eridence  of  bh»ott  g<'ing  duwn  the  throat,  dyapucta  (as  showa  by  venous  fitosU  of  the 
cheeks),  lividiiy  of  the  lipK,  or  re«pinitiou  ghort  and  fixed,  must  nlso  be  looked  out  for. 
The  patient  Bhouhl  be  brought,  thorougbly  under  the  influence  of  Ihe  ana*sthiitic  to  Ijcgia 
with,  and  the  degree  of  tinnjsthesia  niaintnintHl  e^hould  abtjlish  tJie  conieal  but  not  the 
kryngeal  reflex.  Ether  should  be  given,  if  there  te  no  eontradndimtion,  uuiil  the  patient 
has  been  well  stimulntetJ  ;  after  this  chloroform,  and  as  little  a«  is  abfr>lutely  necessary. 
To  aid  this,  Schlatter  {hw.  supra   ciL)  advises  a   preliminary  injection  of    morphia, 
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(ji>eratiau  seems  to  eontimie  to  be  more  coimaou  with  them,  tlinii  it  is 
with  im — anci  Di\  J.  !>,  Bryant,  of  New  York,  are  strongly  iii  favour  of 
prelimiiiary  ligature  of  the  external  earotid,  especially  in  palienty 
exhausted  by  Ijacmorrhuge  mid  cachexia.  Preliminary  exposure  of  the 
bifurcation  of  tlie  earotid— -for  ligature  of  the  external  alone  does  not 
always  suffice — to  adnjitof  a  temporary  ligature  being  placed  around  the 
common  trunk  has  the  further  advantage  of  exposing  jiny  deep-seated 
plands  that  might  otherwise  liave  escaped  notice^  Sir  F.  Treves  and 
Mr.  Hutchinson  (MatiH(d  of  Opt'tatlve  Siirgirj/t  voL  i.  p,  694),  consider 
that  "  preliminary  ligature  of  a  large  artery  is  not  a  necessary  or 
desirable  proceeding.  Should,  however,  the  tumour  he  extremely 
vascular,  a  ligature  may  be  placed  round  the  external  carotid/*  Efhcient 
plugging  of  the  posterior  mires  is  recommended,  the  division  of  the  bony 
palatt*  being  taken  last,  I  quite  admit  that  this  and  the  following  step> 
which  I  also  reeonuuend  save  where  the  patient's  vitality  is  good,  and 
there  is  no  reasiui  to  believe  that  the  growth  will  be  found  to  be  very 
vascular,  take  up  important  time.  But  the  reasons  based  upon  the 
results  of  the  operation  and  already  given  justify  the  additiomil 
time  taketj^  and  I  would  add  that  the  external  carotid  can  always 
be  quickly  found  by  cutting  down  upon  the  bifurcation  of  the  com- 
mon trunk,  and  then  tracing  the  external  carotid  from  below  upwards 

With  regard  to  a  preliminary  laryngotoray — not  a  tracheotoni}'  ho  it 
noted— I  r*.'ct>unnend  this  on  account  of  the  grave  risk  of  aspiration* 
pneumonia,  and  for  the  following  reasons.  It  is  a  far  simpler  operation 
than  tracheotomy,  and  very  quick I3'  performed  in  competent  hands. 
Schlatter  (V.  Bergnniinrs  Stjstem  of  Praefkal  Snrgerff,  AmiV,  Trans. , 
p,  726}  writes  :  '*  It  is  very  propt-riy  urged  against  prophvhictic  tracheo- 
lumy  that  on  account  of  its  danger  it  is  by  no  means  a  triding  procedure, 
and  that  it  deprives  the  patient  of  the  possibility  of  expelling  mucus  ami 
secretions  by  expiration/'  I  have  already  pointed  to  the  dilTcreTJce 
in  the  severity  of  laryngotomy  and  traclieotoniy.  With  regard  to  the 
second  objection  I  would  say  that  having  used  a  preliminary  laiyngotomy 
in  many  cases  of  severe  operations  about  the  mouth,  especially  in 
carcinoma  of  the  tongue,  I  am  convinced  of  its  value,  and  that  expira- 
tion is  but  little  interfered  with  afterwards  save  in  feeble  patients  who 
already  have  some  bronchitis;  just  tlie  patients  who  fall  victims  to 
aspiration-pneumonia.  I  heheve  that  the  success  of  laryngotomy  is  due 
to  its  being  performed  through  a  tixed  part  of  tlie  air-passages,  and  the 
tube  being  removed  as  soon  as  the  operation  is  tinished. 

The  surroundings  of  the  Burget>n  will  largely  aid  in  a  decision  on 
thes*j  jHjints.  If  he  does  not  make  use  of  a  preliminary  ligature  of  the 
external  carotid  and  a  laryngotomy^  he  must  be  aided  liy  efficient 
assistants  ready  at  all  points  with  sponge-pressure,  necessary  movement 
of  the  patient's  head,  and  with  the  amesthetic.  lie  must  plug  the 
posterior  nares  efficiently,  removing  the  plugs  before  tlie  bony  ])alate  is 
divided,  and  be  must  not  forget  the  possibility  of  infiltrated  deep 
cervical  glands* 

One  more  preliniinary  si  '  t 

the  operation  take  phv 
the  external  carotid 
position  fur  the  o| 
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prof*  Keen  in  exeision  of  the  larynx,  is  worth  a  trial,  but  miglit  canse 

iiiuch  venous  congestion  of  a  vasciiltir  growth. 

The  incision,  which  goes  hy  tlie  name  of  Sir  \V*  Ferf^usson,*  is  then 
made  through  the  centre  of  the  lower  Hp  (an  assistant  controlling 
the  opposite  eoronar}^  while  the  one  in  the  flap  is  commanded  by 
the  surgeon  hiniBelf),  round  the  ala,  up  along  the  side  of  the  nose 
to  tlie  inner  canthiia,  and  outwards  just  below  tlie  margin  of  the 
orbit,  as  far  as  tlie  malar  prtjuiinence.  Where  the  disease  is  extensive, 
the  incision  may  have  to  go  further  out ;  on  the  other  hand^  where  it  is 
not  needful  to  remove  the  orbital  pkte,  this  part  of  the  incision  may  be 
dispensed  with  more  or  less.  Tlie  aufjuhir  vessels  and  lateralis  nasi  will 
give  the  most  trouble  before  their  bleeding  is  entirely   checked.     The 

i\n]\  thus  marked  out  is  then  reflected, 
and  wrapped  in  sterilised  gauze.  The 
hieniorrhage  is  often  free,  especially 
in  ciises  of  rapidly  growing  tumours 
wiiirh  have  thinned  the  bone.  Sjieii- 
cer  Wells's  foreei>8  are  applied  to  the 
larger  of  the  vessels;  when  the  flap  has 
been  reflected,  care  being  taken  not  to 
cut  into  the  growth,  these  are  secured, 
and  an  assistant  makes  pressure — 
plenty  of  sterlised  pads  on  holders 
must  he  at  hand— upon  the  flap  to 
arrL'st  oozing  while  the  surgeon  divides 
the  bones  in  tlie  following  order,  the 
a] a  of  the  nose  being  first  detached 
from  the  bony  surface,  and  the  perios- 
teum of  the  floor  of  the  orbit  detached 
from  the  bony  surface  and  pushed 
backwards  as  far  as  the  s]>heno -maxil- 
lary fissure  if  the  whole  bone  is  to  he 
removed  ;  during  this  step  the  origin 
of  the  inferior  oblique  is  raised  with 
the  periosteum,  and  the  eyeball  and  fat  are  protected  with  the  copper 
spatula. 

(t)  The  junction  of  the  jaw  with  the  malar  bone  is  divided.  The 
lijie  for  tlie  saw  is  marked  out  witli  the  knife  upon  the  bone  just 
in  front  of  the  origin  of  the  masse  ten  With  u  narrow  strong- backed 
saw  ((rant's  or  Adams'  osteotomy-saw)  (Fig.  163)  this  line  is  converted 
into  a  deep  groove  and  the  rest  of  the  bone  quickly  severed  with  forceps, 
the  left  fore  linger  placed  upon  the  inargiii  of  tlie  orbit  steadying  the 
instrument  used  and  preventing  any  diuuage  to  the  eye.  This  bone 
section  is  practically  in  a  line  with  the  spheno-maxillary  fissure  (at  the 
lower  and  outer  part  of  the  orbit)»  and  should  fall  into  it.  This  will 
preserve  the  prominence  of  the  cheek.  If  the  malar  bone  he  involved 
the  zygoma  must  he  sawn  through*     Schlatter  advises  the  use  of  a 


Ilcmnviil  of  upper  jaw.  (Earlier  RUt,-©.) 
llefltTtioiJ  of  Ihf  Jlrtp,  and  pectioji 
of  the  twjiies.  The  exhaciinn  of 
iin  incisor  was  not  ucedod  hcic. 


•  Firet  rccnmTnepdcd  by  Diefletilmoh.  I  tB  firlvn.ntagc8  nre  very  great — viz.,  (i)  only 
the  terminal  branches  of  tbc  fiu'ial  Derve  are  dividtxj  ;  (2)  only  braDebes  of  the  facial 
vessels,  not  their  trunks^  arc  cut  i  (3)  the  scar  left,  is  much  less  consjucnoiis,  ns  tbe 
iiiciBium  are  pljn;ej  in  tbe  natural  feMure.fohb. 
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Fig. 


157* 
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Giglis*  miw  (Fig.  132)*  Tlii»  delicate  instrument  inflicts  very  little 
damage  on  the  soft  parts,  and  cutting  away  from  the  growtlj  is  not 
likely  to  injure  it.  It  is  carried  on  a  half-curved  needle  through  the 
spheno-miixillary  fossa  and  over  the  exposed  surface  of  the  malar  bone, 

{2)  The  nasal  process  of  the  superior  maxilla  is  next  severed  by 
cutting  a  saw-groove  across  it,  and  then  phieiug  one  blade  of  the 
forceps  inside  the  nostril  and  the  other  within  the  orbit  as  far  as 
the  spheno-maxillary  fissure » the  soft  parts  being  first  a  little  freed  and 
carefully  kept  out  of  the  way  with  the  left  tlnimb-Tu\iL  Tliis  bone 
section  nuiy  be  also  made  with  a 
chisel  and  mallet.  In  eitlier  case 
there  must  be  no  splintering. 

(3)  The  central  or  a  lateral  in- 
cisor being  next  drawn — -tliis  step 
is  always  to  be  left  till  now,  to  save 
needless  bleeding  —  the  nnmth  is 
wddeJy  opened  with  a  gag,  an  incisii»n 
made  witii  a  stout  scalpr^I  along  tlie 
middle  line  of  the  hanl  jmliite  up 
to  the  teeth  and  over  the  anterior 
aspect  of  the  alveolus  into  the 
nostril,  and  another  transversely 
outwards  at  the  junction  of  tlie 
hard  and  soft  ptdate,  tovvinds  the 
molar  teeth  on  the  side  a  dee  ted. 
The  soft  palate  is  then  detached 
with  a  scalpel  or  blunt-pointed 
scissors,  and  thus  preserved  when 
the  bone  and  growth  are  witnched 
away.  The  hard  palate  is  next 
deeply  notched  with  tlic  saw  intro- 
duced through  the  nose  opposite  to 
the  tooth  which  has  been  drawn,  and 
severed  with  bing  bone  fon^eps,  one 
blade  of  which  is  introduced  witliin 
the  nose^  and  the  otlier  into  tlie 
mouth.  If  a  Giglis'  saw  is  used 
liere,  it  is  passed  from  the  nose  into 

the  mouth  with  a  enrved  probe.  If  a  chisel  or  osteotome  be  now 
inserted  into  the  ditferent  lines  of  hone  section,  the  bone  is  loosened 
with  a  series  of  quick  and  careful  levering  movements,  while,  Jin  ally, 
lion -forceps  being  made  to  bite  firmly  into  the  hard  palnte  and  the 
undar  aspect  of  the  bone,  in  the  manner  shosvn  in  Fig,  157,  the  bone 
is  detaclied  by  a  few  wrenching,  rocking  movements  upwards  and 
downwards  and  laterally,  the  left  forefinger  detaching  any  soft  parts 
wliich  retain  the  boue,  and  the  superior  maxillary  nerve  being  cut 
cleanly  witli  scissors.  If  tbe  above-mentioned  sections  Inivi!  been 
properly  nuide,  thtf  difficulty  in  detaching  tlie  bone  lies  in  the  pterygoid 
ami  pahitine  processes.  The  introduction  of  curved  cuttijig  bone- 
forceps  behind  the  tuberosity  of  the  maxilla,  not  on  the  inner  aide  as 
in  Fig.  157,  will  help  now. 

When  the  bone  has  been  much   invaded  by  disease,  or  in  the  case 


Rc^movftlnf  u|iperjaw.  (Later  sfa^^e,)  Tlie 
Ha[»8  aiL'  relkiited  and  lieUl  iijtitle.  Tbe 
Ihid(^  have  b-iitnii  diviileti  The  upper 
jaw  iH  beiag  disaiticulatcd  with  the 
lion-furceps  while  a  pnir  of  t^ulting 
Ume-furceps  con)plet<;»  the  diviauiii  of 
the  palatine  atiachmeot?.    (Heath.) 
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of  fin  a^t  <1  deiul  body*  it  is  very  likely  to  come  awa}^  in  fragments,  bein^ 
unavoidably  cruslietl  down  by  tbe  forceps. 

On  tbe  removal  of  tbe  bone,  lifemorrliage  iR  often  free  from  the  pala- 
tine and  utlier  arteries,  especially  iii  a  ease  of  rapid  growth.  A  large 
sterilised  pad  is  at  »»nce  thrust  into  tbe  cavity,  and  pressure  e85cieiitly 
made.  If  on  its  witbdrawal  any  vessel  still  spirts,  it  is  usually  easily 
tied,  owiug  to  tbe  large  size  of  tbe  gap.  Tbe  pk-rygoid  fossm,  the 
cavity  of  the  none,  and  tbe  palate  are  next  examined,  tbe  sharp  spoon 
or  gonge  bting  apjdied  to  remove  any  remaining  portions  of  disease, 
or  Paquelin's  cautery,  zinc  chloride  paste,  or  strong  formalin  made  use 
of  t(>  destroy  ^vhat  cannot  be  otherwise  removed. 

If  there  is  any  doul>(  about  apartof  tbe  growth  having  beenleft  behind, 
and  if  zinc  chloride  paste  or  strong  formalin  are  used  (p.  434),  these 
had  best  be  inserted  on  gauze,  the  strips  being  brought  out  of  the 
moutb  at  tbe  atiglc  and  tied  together  with  silk,  and  so  readily  removed 
after  a  few  dnys.  But  if  the  bone  has  come  away  with  all  tbe  growth, 
if  tbe  surface  uf  this  is  smooth  and  encapsuled,  not  ragged  or  lacerated, 
and  the  bleeding  is  all  arrested^  tbe  surgeon  will  do  best  to  insert 
nothing  into  the  cavity.  If  oozing  is  going  on,  or  if  there  is  reason  tOi 
fear  intermediary  ba^njoiThnge,  strips  of  sterilised  gauze  wrung  out  o] 
idoform  emulsion  should  be  carefully  packed  in,  and  removed  later  on 
by  the  moutb.  Ihit  it  is  ditticnit  to  keep  even  these  sweet,  and  the 
surgeon  will  do  best  to  dispense  with  any  plugging  if  possible,  and 
to  content  himself  witli  brusliing  over  tbe  wound  with  a  solution  of 
zinc  chloride  (gr.  40— 5J.),  or  Wbitehead's  varnish  (p.  605).  The 
edges  of  tbe  wound  are  then  brought  together  with  salmon-gut  and 
horsehair  sutures.  Especial  care  should  be  paid  to  adjusting  two 
points — one,  the  red  line  ;  the  other,  tlie  angle  of  the  flap  near  the 
inner  canibus.  If  necrosis  take  place  here,  ectropion  will  follow. 
When  the  edge  of  the  lip  is  united  the  suture  sboubl  be  left  long  and 
the  lip  thus  everted,  while  its  mucous  surface  is  carefully  stitched  with 
sterilised  catgut  or  horsehair  sutures,  left  long  in  tbe  latter  case.  A 
few  strips  of  iodoform  gauze  sterilised  in  carbolic  acid  are  then  laid 
along  tbe  line  of  incision,  with  transverse  ones  across  tbe  divided  lip, 
80  as  to  give  additional  support  here  ;  they  are  kept  in  position  with 
iodoforuj  and  collodion. 

A  few  points  reipiire  further  attention.  Tbe  dropping  of  the  eye 
from  tbe  removal  of  tbe  orbital  plate,  and  probably  also  all  tbe  attach- 
ments of  tbe  suspensory  part  of  Tenturs  capsule  (Lockwood),  and  the 
bju  julul  results  which  may  follow,  are  alluded  to  below  (footnote,  p.  488)» 
In  a  favourable  case,  tlie  surgeon  having  divided  tlie  periosteum,  may 
be  nble  witli  saw  or  chisel  to  leave  tbe  greater  part  or  even  the  wboltj 
of  the  orbital  plate.  Where  all  tliis  bone  must  go,  the  suggestion  of 
V.  Konig  ujay  be  followed.  This  surgeon  takes  a  strip  of  tbe  temporal 
muscle,  half  a  finger's  breadth,  together  with  a  piece  of  tbe  anterior 
border  of  tbe  coroiuud  process  chiselled  oft'  at  its  junction  with  tbe 
hfuizontal  ramus.  To  give  support  to  tbe  eyeball,  the  strip  is  carried 
below  and  around  it  towards  the  nasal  walJ,  where  it  is  sutured  to  the 
renoiins  of  tbe  frontal  process  uf  tlie  maxilla.  As  nnilignant  growths 
mtxy  proliferate  into  tbe  orbit  without  any  disturbance  of  tlie  eyeball, 
Schlatter  {loi\  supra  cit)  advises  that  in  extensive  cases  tbe  patient's 
consent  be  obtained  to  removal  of  tbe  eyeball. 
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As  it.  is  mast  iuipurtant  to  sliiit  off  tliecavitv  of  tlie  wouihI  from  thut 
of  the  mouth  as  much  as  possibl*^,  and  as  plugging  is  painful  and  the 
plugs  soon  become  infected ,  the  soft  pahite,  where  clearly  sound,  united 
with  steriHsed  catgut  to  that  over  the  hard  palate,  which  is  raised  in 
tlie  mime  way  as  in  the  operation  fur  cleft  palate,  should  be  sutured  to 
the  line  of  division  of  the  mucous  memhi*aneon  the  inner  aspect  uf  the 
cheek.  If  plugging  Ijas  now  to  be  resorted  to,  some  of  the  strips  must 
be  brought  out  through  the  nose,  the  others  by  the  mouth. 

During  the  after-treatment  the  patient  should  be  kept  well  propped 
up  to  facilitate  the  escape  of  discliarges,  which  must  be  prevented  from 
collecting  by  frequent  syringing,  or,  what  is  better,  hy  the  patient  him- 
self often  linsing  and  gargliJig  his  mouth  and  wound  witli  s<mie  safe 
antiseptic8olution,t^.(7.,chinosol,  boroglyceride, potassium- permanganate 
lotion,  or  one  of  spirit  of  wine,  Jss.  to  a  tumbler  of  water.  The  wound 
inside  shuuld  he»  if  needful,  occasionally  brushed  over  or  sponged  with 
formalin.  The  patient  should  be  fed  with  nutrient  enemata  ami  a  soft 
tube  fur  the  first  few  days.  Especial  care  is  needeil  to  cleanse  the 
mouth  after  food  is  taken.  If  possible,  patients  should  be  got  out  of 
bed  into  an  armchair  witliin  the  first  week. 

In  thnse  cases,  rare  now^adays,  where  the  growth  is  of  great  size, 
owing  to  the  operation  being  deferred,  the  mouth  may  remain  open  for 
some  days  after,  hut  the  pL>wer  over  the  nniscles  which  raise  the  lower 
jaw  is  gradually  regained.  The  lost  sensation  is  usually  restored,  and 
the  resulting  deformity  is  often  very  slight.*  Later  on,  when  the  parts 
are  soundly  healed,  the  sikill  uf  a  dentist  is  cfillcd  in  to  fit  on  a  tooth- 
plate,  t  and  obturator,  if  needfuL  The  deformity  due  to  the  hilling- in 
of  the  cheek  may  be  remedie<!  by  the  injection  of  paraffin  (p.  463). 

Partial  Extirpation   of    tlie   Upper   Jaw*— Operatiuna    for 

removal  of  an  epulis  with  the  aivenlar  border  have  been  described  at 
p.  476,  and  one  for  opening  up  and  exploring  the  antrum  is  given  at 
p.  501. 

If  the  surgeon  find  that  the  lower  part  only  of  tlie  upper  jaw  need  be 
removed,  abundnnt  room  will  he  given  by  dividing  the  upper  lip  in  the 
middle  line,  prolonging  this  ruund  the  columella  into  tiie  nostril  on  the 
diseased  side.  By  detach iiig  the  nose  and  dissecting  up  the  flap  of 
cheek,  the  facial  surface  of  the  jaw  can  be  well  exposed. 

Again,  if,  after  exposing  the  wliole  jaw  by  Sir  W.  Fergusson's 
incision,  the  surgeon  find  that  the  orbital  plate  can  be  spared,  a  hori- 
zontal saw-cut  is  nnide  just  below  tlie  infra- orbital  foramen,  and  the 
bone  cut  through  with  a  ciiisel  and  a  few  taps  of  a  mallet.^ 


•  No  ftkin  is,  of  couree,  removed,  evcD  if  it  appears  to  be  very  redundant ;  it  mrely 
Rloughs,  save  when  the  stretching  has  been  txlremtr^  or  when  it  has  twen  ne«?«lfiil  to  apply 
the  cautery  to  tbts  Wnp.  When  the  growth  hai*  iuviuletl  ttie  i^kiii  over  it,  a  hideous  fistula 
is  left,  which  must  be  clnse<.l  later  ou.  if  the  patient  survives,  which  he  fteldom  cloea  in 
these  cftse-s  ;  or,  if  the  vitjility  lie  very  10%%  a.  aeah'tinted  artifiL'iAl  eheek,  supported  bj 
Bfjectacle*,  inyst  b<'  woriu  MesfiTB,  Watson  Ctieyue,  C.li.,  and  Biirghard  point  out  that  this 
has  the  great  advaBtiige  of  allowing  the  i  aspect  ion  of  the  ciivily,  and  timely  application 
of  any  neetlfnl  eautery  or  CAUHticfi. 

t  Mr,  Butcher  (/^w,  jfuf*ra  riY.,  p.  270)  in  one  case  preserved  the  last  molar  tooth  and 
part  oi  the  taberoBtty  as  a  ftxeil  point  for  a  tooth-plat'ef  intcndtng  to  have  removed  this 
if  the  dii^eoae  recnrred  in  it  snb^etino 

1  The  orbital  platv  should  iBible.     As  Mr,  Butliii 
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Whou  the  oriiiUil  unci  nasjil  parts  uf  llie  iipp4?r  JHW  are  itivolved 
the  lower  lUveolarpijrliuiis  art*  sauiidi  these  latter  may  be  thus  presei 
A  cheek  Hap  being  reJioL'ttni  by  an  ineiBion  through  the  lip  and  up 
to  the  inner  cftntbiis  abjiig  the  nose,  the  nasal  and  malar  prcw;easeB 
divided  while  the  eye  is  duly  protected.  A  horizontal  saw-cut  is  t 
made  above  the  alveolar  procesB,  outwards  from  the  nose,  and  anot 
carried  upwards  from  the  outer  end  of  this,  to  joiu  the  incision  throtigli 
the  mahir  process,  being  made  either  with  the  saw  or  chisel  The  piece 
of  hone  thus  mapped  out  is  loosened  with  a  chisel  or  elevator,  and  either 
prised  out  with  the  latter  instrument,  or  wrenched  downwards  and 
outwards  witli  the  lion-forceps. 

Several  other  operations  involving  partial  removal  of  the  upper  jaw 
are  given  under  tlie  treatment  of  Naso-pharyugeal  Fibroma  (p.  495) 

BiffleultieB  and  Dangers  during  the  Operation. — Theae  have 
already  alluded  to  :  tlie  chief  are — 

1.  Hhoek. 

2.  Hjeniorrlinge* 

3.  Breaking  down  of  the  bone  in  the  lion-forceps. 

4.  Outlying  pieces  of  growth  either  in  the  pterygoid  or  other 
or  in  the  temporal  region,  or  far  back  in  the  roof  of  the  nose. 

Possible    Causes   of    Failure. 

1.  Prolonged  shock.  Inability  to  rally.  All  the  usual  detaiTsT 
before,  during,  and  after  the  operation,  should  he  attended  to, 
Feediug  with  a  tube  passed  by  the  mouth  or  by  the  oppiisite  nostril 
should  be  early  resorted  to,  especially  in  the  case  of  elderly  patietii 
or  in  those  much  run  down. 

2.  Secondary  hteniorrhage.     If  this  be  severe,  resisting  the  use 
ice,  etc.,  the  wound  niust  be  opened  up»  and,  if  no  definite  bleed 
point  be  foumi,  firm  plugging  must  be  resorted  to,  either  with  iiidoform 
gauze  wrmig  out  of  carbolic  aciil  lotion  (i  in  20),  or  the  same,  with  the 
ends  in  tlie  wound,  wrung  out  of  adrenjdin  chloride  (i  in  1,000),  or 
turpentine.     These  steps  failing  to  arrest  the  hiemorrhage,  ligature 
the  extenuil  or  the  coninton  caroti*!  must  be  eniphiyed. 

3.  Infection  of  the  wound.  DiiTereut  forms  of  this  grave  com  plication 
are  likely  to  set  in  when  the  patient  is  aged  or  mucli  broken  down  in 
health,  with  iujpaired  viscera,  or  when,  owing  to  extensive  removal  uf 
bone — e*(f,^  having  to  saw  through  the  zygoma  and  loosen  the  outer 
wall  of  the  orbit^the  surgeon  opens  up  deep  planes  of  cellular  tissue, 
which  cannot,  from  the  surroundings,  be  kept  aseptic,  most  troublesome 
burrowing  in  the  neck  probubly  following.  To  cut  cellulitis  short, 
free  scarificatioji  with  small  incisions  should  be  made  use  of  early  so 
as  to  unload  the  parts,  and  abscesses  should  he  opened  atoni^e.  Boracic. 
acid  fomentations  sliould  be  early  employt^d, 

4.  Inhalation-pneumonia  is  ht^re,   as  after  removal    of  the   tong 
a  decided  risk.     In  this  case,  also,  the  treatment  is  mainly  jireveutivi 
attention  being  assiduously  paid  to  all  the  details  already  given,  befo 
during,  luid  after  the  operation. 


.ril 

he 
or 

Jill 


p.  125)  pomts  out,  when  the  floor  of  the  mhit  has  been  removed  there  ofit'n  results 
only  serious  cJisfigurfnicDt,  but  mtieh  tedema  of  the  lower  liti,  iui»l  an  unhealthy  couditiou 
of  the  rye  it.seJf^  uhioh  may  l>e  ilesfiviyeiK  ramlvHis  of  the  luwiT  pai t  of  iht?  orbicularis 
auil  ejiiphoni  from  <hojjuge  to  the  laehryiiiiil  tluet  mv^  also,  not  uitcoiuraou  fc;e<iuelttj» 
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5.  Iiiflniiiiiiiitioii  i)f  the  braiu  or  its  metnbranes. 

Mr.  Biitlin  {loc,  supra  cit,}  has  shown  that  tlie  mortality  after  removal 
of  the  upper  jaw  is  nearly  30  per  cent.  He  goes  on  to  remark  that, 
if  we  are  to  red  nee  this  mortality,  *'  we  must  adopt  two  courses  in  the 
after4reatraent— first,  such  means  as  will  render  the  wounds  aseptic  ; 
second,  reguhir  and  snfficiL'nt  administration  of  food." 

Tlie  recent  experience  of  German  surgeons  bears  out  tlie  above. 
Schlatter  (loc,  mpra  rit,)  writes  :  **  IIuw  little  the  antiseptic  era 
inHuenccd  the  prorrTiosis  of  this  operation  is  shown  by  a  comparison 
of  Rabe's  and  Kronlein's  compilations.  The  former  collated  606  cases  nf 
niHJor  operations  upon  the  upi)er  jaw  between  1827  and  1873,  and  found 
a  mortahty  of  i8"4  per  cent. ;  while  Kronlein  calculated  a  mortality  of 
21 '5  percent,  from  158  total  resections  taken  from  the  antiseptic  period, 
1870  to  1897.  Konig  estimates  the  mortality  at  about  30  per  cent/* 
Kmnlein  in  his  most  recent  communication  has  shown  the  cause  of 
failure  in  the  latter  cases  to  be  diseases  of  the  air  passages,  not  wound 
injuries.  More  than  half  the  deaths  after  this  operation  are  referable 
to  these  complications,  especially  aspiration  during  aiuesthesia. 

6*  Recurrence. 

With  regard  to  this  Mr*  Butlin  considers  the  prospect  as  very  gloom j, 
only  four  cases  out  of  sixty-four  (in  wliich  the  result  is  recorded) 
beiiig  able  to  be  considered  relatively  successful — i.t\,  having  renuiined 
cured  for  three  years. 

This  opinion  is  again  fully  borne  out  by  the  results  of  German 
surgeons.  Thus  SclilattLU*  writes,  at  Zurich,  he  **  observed  recur- 
rences after  an  average  of  3*9  months  in  all  cases  of  nialignHnt  tumour 
involving  the  entire  jaw.**  Kiister  recorded  no  permanent  results.  In 
the  Erlanger  statistics  one  permanent  cure  was  recorded  in  seventeen 
cases*  In  the  Griefswatd  statistics,  of  seventeen  cases  there  was  not  one 
permanent  cure*  Estlnnder  found  ten  reappearances  in  sixty-two  opera- 
tions. In  the  Gottingen  clinic  of  seven ty-four  total  resections,  with 
twenth-three  deaths,  Murtens  found  ten  permanent  cures.  Stein  has 
recently  reported,  from  Von  Bergmaun's  clinic,  that  of  thirteen  total 
resections  for  carcinoma,  between  i8go  and  1900,  not  one  of  those 
whose  record  is  obtainable  is  living  at  the  present  time."  Tiie  prog- 
nosis in  sarcoma  is  more  favourable  than  in  carcinoma*  Out  of  my 
five  cases  of  removjil  of  the  upper  jaw  I  ojily  know  of  one  tlnit  was 
permanently  cured.  The  patient  was  a  young  servant  girl ;  the  growth 
was  proved  microBCO|*icaliy  to  be  a  spheroidal-celled  carcinoma.  Seven 
years  afterwards  the  deformity  was  extremely  slight,  and  owing  to  the 
skill  of  a  dentist,  mastication  and  articulation  were  little  interfered  with. 


OPBKATIONS  FOR  NASO-PHABYHaEAL  FIBROMA*  OR  SAB- 
COMA,  AND  MALiaN AMT  QHOWTHS  OF  THE  NOSE. 

(Figs.  158  to  162.) 

Naso-Pliaryngeal  Fibroma  or  Sarcoma.     Attaot 

tioas. — The  surgeon   sliould  consider  these  ca' 


Anythlug  Irkc  n  jjcdiclc  ia  often  absent  (Fig.  158).    V- 
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what    (iperuUHn     he   will    mlopt    for   one   of    these    most     daii^ 
growths. 

They    will    vary   according  to    the    duration  of  the  growth.     The 
primary  nttathmeuts  start  hy  far  must  frequently  from  the  base  of  the 
sknll,  ftrising  in  the  thick  periosteum  invested  hy  mucous  membrane  J 
whit'h  covers  in  thu  rouf  vi  the  nose  and  top  of  llie  pharynx,  especiallyJ 
the    adjiiceiit   parts    of   the    basi-sphenoid   and   basi-oceipital.       Lea 
frequently  they  may  arise  in  the  pterygoid  fossae  and  adjacent  platea 
or  from  around  the  posterior  iiares.     Dr.  Sands*  points  out  that 
region   in  which   a  naso-pharyngeal   fibroma  can  originate   is  one 
narrow  limits,  corresponding  with  the  margins  of  tlie  posterior  nc 

Fia<  158. 


Noflo-pharjngeal  fibroma  springing  from  the  b«8e  o(  the  iknll    lu  the  sphenoidal 
ainijw  is  seen  a  snmller  growth.    (Maas^.t) 

and  the  summit  of  the  pharynx.  It  is  thus  one  that  can  be  satis- 
factorily exiilored  witli  the  finger,  and  hy  this  means  a  growth  sliouUl 
be  detectfd  in  its  early  stage  and  removetl  safely  while  yet  snmlL 
Where  the  growth  is  a  sarcoma,  owing  to  the  structure  of  its  vessels^ 
anil  its  tendency  to  ulceration,  a  preliminary  examination  may  cause 
severe  bleeding. 

While  the  above  are  the  most  iVeqnent  pnnuinf  attachments  of  the 
growths,   it  sliouhl  always    be    remembered    that  when  one  of   these 


Is  A  better  one,  but  this  t4^rTn  must  not  excUule  the  co*cxistcnoe  of  sa^ooms^  any  mo 
than  this  am  be  excluiled  in  the  so^cnUed  **  Gbroui*  ejniliH." 

•  ''On  Nfiaopbiiryngc^l  l*oljpi**  :  Dr.  Hrown*StV|iiard*8  Arrh.of  ScK  and  Praet,  M 
No.  6.     AoconliDiF  lo  Dr.  Sitiids,  these  fibromata  tnay  aL"*o  spring  ftiim  tlie  apex  of  th 
petrous  bcjne  ami  the  great  wing  of  the  spbeooid.    Any  intending  openitor  will  al^ 
well  to  consult  a  very  t^ractic^il  puper  on  thiii  subject  by   Mr.  Stonhuro,  Wfsimiiut€ 
IJtmp,  K^p^,  vol,  17,  p.  61, 

t    The$(*  dt  Polj^ims  Hastu^hiiryngieng,     raris,  1S64. 
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iUirnrnata  hns  existed  for  some  lime,  wlieii  they  are  slougljy,  wlien 
previous  iittenipts  have  been  matie  to  remove  tliem — under  these  clui- 
ditions  the  growth  is  very  likely  ta  have  taken  on  necondari/  attaehinents. 
A  common  instance  of  these  is  seen  when  a  growth  si>ringiiig  from  the 
base  of  the  skull  furms  adhesions  to  the  pterygoid  fossae. 

If  seeonrlftry  attachments  are  made  out  to  exists  the  next  question 
will  l>e,  how  far  are  these  intimate  and  close?  Hmv  far  is  tlie  growth 
not  only  in  contact  with,  but  how  far  has  it  actually  absorbed  hones, 
such  as  those  of  the  nose*?  How  far  has  it  got  into  tlie  antrum,  a!id 
thus  come  to  resemble  chisely  a  growth  of  the  upper  jaw  ?  Again, 
s^velling  of  the  cheek,  with  protrusion  of  the  eye,  will  point  to  an 
oj^eration,  osteoplastic  or  otherwise,  on  the  upjjer  jaw\  In  the  same 
w^ay  extension  of  the  growth  into  the  zygomatic  and  teuipf>ral  fossie 
will  render  the  prognosis  unfavourable.  Finally,  any  symptoms  point- 
ing to  softening  of  the  base  of  the  skull  and  iniplieatiou  of  the 
membranes — e*g,f  lieadaclie,  tendency  to  coma,  convulsions,  with  evi- 
dence of  pyrexia,  will  be  conclusive  against  any  opcrfttion,  even  when 
most  carefully  performed.  On  the  other  bund,  where  the  evidence 
merely  points  to  the  threatening  of  meningitis,  it  may  he  possible  to 
prevent  tl»is  by  an  operation. 

The  site  and  width  of  the  attachment  of  these  growths  having  been 
spoken  of,  it  remains  to  call  attention  to  one  or  two  practical  points  in 
their  structure.  While  usually  fihronuita  at  first,  and  often  so  tlirough- 
ont  their  course,  they  can  make  their  way  like  sarcomata  through 
adjacent  hon}^  walls.  Metastases  are,  I  believe,  lare.  The  grow^tlis  are 
often  very  vascular,  especially  from  the  character  of  their  veijis,  whicli 
have  no  sheath,  and,  tlierefore,  cannot  retract  when  divided,  tind  which 
often  assume  the  character  of  cavernous  tissue;  hence  the  readimtss 
with  which  they  bleed,  even  when  touch etl  with  a  probe.  T^arge 
growths  are  prone  to  ulceration  on  t!ie  surface,  hence  another  cause 
of  luBuu>rrbage,  and  also  of  infection.  From  their  tendency  to  occur 
in  about  the  decade  from  fifteen  to  twenty-five,  cpistaxis,  and  any 
evidence  of  nasal  obstruction  at  this  age,  shouM  always  call  for  an 
early  examination  of  the  naso-pharynx, 

Hethods  of  Removal.— Several  will  be  given  owing  to  the  great 
ditticulty  of  exposint^  the  root  of  the  growth.  On  the  whole  the  best 
method  is  that,  through  the  upper  jaw,  as  ibis  promises  to  give  the 
best  access  in  the  largest  number  of  cases.  The  three  methods  first 
given  are  rarely  to  be  adopted.  Tliey  are  only  suited  to  small  growllis, 
those  of  the  nature  of  niyxo-fibronia — for  all  varieties  of  f\brt>ma  are 
present  here — those  with  a  distinct  and  narrow  pedicle,  which  can  not 
only  he  reache<l  but  also  counnanded  (two  ditTcrent  things),  and  cases 
where  no  sectnidary  adhesions  have  been  cirntracted. 

(\^  Avulsion. — This  method,  tearing  away  with  suitably  curved 
forceps  introdoccil  either  by  the  nose  or  by  the  mouth,  aided  in  either 
case  by  a  finger  passed  behind  the  soft  palate,  is  only  suitable  Uy  the 
above  cnses,  and  in  none  is  it  without  danger,  Mr.  Cooper  Korster^s 
interesting  case  (Clin.  Soc,  Tram,,VQL  iv,  p.  159)  is  a  striking  instance 
of  this. 

Attcmi>l;^  having  failotl  f-^  i^,  Mr.  Forster  iutro* 

dticeit  II  pnlr  of  blunt*'  large  jiu'ces,  en*»ugh 

to  liil  Uie  (lalju  af  I  '  '*  Tear  d^td  of 
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force  to  deUch  ibcm.  There  wiu  mueli  kuemofThA^  Se? «k  li€t(d>cbe  rimtekljr  fo 
then  Aphikflim,  rwUeauiMt,  fxiiifTil«ido«,  and  do^ih  on  the  twelflh  dmf.  Gener&l  mmch- 
nitift  WW  founds  with  donghjr  softening  of  the  bmin  about  Bixwa^s  oonvolutjoo.  The 
growth  oooiipiod  the  left  tide,  filling  the  spAcc  between  the  greater  and  kmw  wuigi  «l 
the  sphenoid,  the  orbital  plate  of  the  froDtal^  and  the  cribriform  plate  of  the  elHinoid.* 
Fniiti  thr  rtjVHjil  fo«ea3  it  has  extended  bj  the  sphenoidal  fiMnre  ioto  the  baek  of  the  orbit, 
but  without  damaging  the  optic  nerve.  The  cribriform  plate  of  the  ethmoid  was  broken, 
there  being  a  «mall  o|>ening  at  its  back  part  from  which  a  ffHCliire  extended  forwmrds. 
This  fracture  had  doubtlew  been  effected  while  the  growth  waa  being  torn  awsj. 

The  serious  hiBiiiorrhage,t  and  the  probable  incompleteness  of  the 
operHtiou,  are  also  struiigly  agtiinst  making  use  of  avulsion.  Here,  as 
elsewhtre,  removal,  piecemeal »  of  a  growth  is  most  unsatisfactory^ 
either  louligiiftnt,  or  on  tlife  hit^h  road  to  become  so* 

(ii.)  Ligature. — This  again  is  only  suitable  to  very  few  c&ses,  €.<?•, 
where  the  ptidick*  is  distinct  and  fairly  thin,  and  where  the  growth  ia 
not  very  vascular,  f  .//♦,  a  my xo- fibroma,  and  where  it  has  contracted  na 
adhesions.  In  less  suitnble  eases»  in  addition  to  the  probability 
return  in  the  root,  thn  inffetion  and  factor  which  accompanies 
slougliing  process  is  a  most  serious  drawback. I  The  patient's  he, 
beiit^f  brouj^ht  a  little  over  the  edge  of  the  table,  bo  that  the  blooi 
shall  escape  readily t  the  mouth  is  opened  witli  an  efficient  gag,  A 
loop  of  wire  sufficiently  stout  and  softened  is  most  carefully  adjust 
round  the  attachment  of  the  fibroma,  having  been  passed  by  the  iiosi 
and  aided  by  a  finger  behind  the  soft  pabite*  The  ecraseur  is  then  fittei 
on,  and  the  wire  tightened  very  slowly.  Spare  wires  should  be 
hatuL  Ether  should  be  given  firsts  and  then  chloroform  by  the 
nostriL  Care  niust  be  taken  in  such  cases  to  prevent  the  growth, 
when  the  pedicle  is  divided,  hilling  upon  the  larynx.  The  artificial 
nail  (p*  471)  would,  perhaps,  be  an  efficient  means  of  dealing  with  the 
stump  of  the  pedicle.     Strong  formalin  sliould  be  applied  to  this. 

(iii.)  GaXvanic  I^oop. — Here»  in  the  vt*ry  few  cases  where  thii 
method  can  be  tried^  the  pedicle  would  be  left,  uidess  the  surgeo 
possesses  special  instruments,  such  as  tln^  post-nasal  gnlvauo* cautery 
and  t-xperience  in  using  it.  It  would  be  well  to  have  a  galvano-cautery 
at  hand,  with  platinum  points  of  varying  size  to  destroy  a  stmnp  that 
bleeds  persiHtently,  after  removal  by  other  means. 

(iv.)  Electrolyeie. — This  method,  while  most  tedious  and  uncertain p 
is   adapted  to   c**rtain   eases.      Thus  when  patients  arti    weakened   b 
repeated  bleeding  it  is  justifiable  to  use  electrolysis  in  order  to  arresi 
the  heemorrhage,  and  tlius  either  to  reduce  the  growth  sufficiently  i 
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•  It  IB  noteworthy  that  though  this  Urge  growth  (Mr.  Forster  describes  it  an  **  an 
cnoiraouH  mum  arouiiJ  which  it  was  iiiipossible  I  ooultl  gel  the  wire  ")  thus  extensivclyJ 
jinplicatetl  the  base  uf  the  skull,  it  uoly  apfieareii  exLernally  ha  a  firm,  rt«*hy  jxilypu 
filling  up  a  large  part  of  the  left  nostril,  but  tuipiireiilly  not  pressing  much  u(>un  the 
right  one.      There  was  no  deformity  of  any  part  of  the  face,  no  ftilness  of  the  palate.  Tie 
ntiy  projectkm  in  the  throivt, 

t  Acconling  to  Dr.  »SanJ»,  Bupuytren  kwt  a  chhc  from  hiemorrhage  iifter  an  att^smp^ 
bi  remove  11  flbronm  by  foreepa,  io  which  lie  sucecc'iletl  m  removing  only  a  few  fragment 
If  this  method  is  ever  made  udO  of,  it  would  be  wine  to  first  |>ciform  larjtigotomj,  and 
pbig  the  fiiuces*  with  a  H|>ongc 

t  th.  Sands  <piote,-^  other  causes  of  denth  as  not  infro]Ucnt^viz.,  suffot^tion   fron 
dutachmeot  of  the  growth,  pyiemia,  ami  ue*lema  of  the  krynx. 
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size  to  allow  of  its  beiii^  removed  through  the  tiHtural  pfissages  or  to 
obliterate  it  altogether.  It  ma}^  also  be  used  as  an  auxiliary.  TJius, 
Dr.  Sands  suggests  thiit,  after  removal  of  the  growth,  its  pedicle  might 
be  Ruecessfully  treated  by  electrolysis* 

ProfesBor  Kummell  (V.  Bergmanii*s  System  of  Practical  Surf}cri/\ 
Ame)\  Trans.^  vol,  i.  p,  794)*  who  describes  these  fibru junta  as 
benign  and  believes  that  if  ndolesceiice  be  reached  a  certain  degree  of 
Bpontaneous  disappearance  may  safely  be  counted  upon,  advises 
electrolysis  especially  when  the  growtli  is  small,  or  wlien  the  patient 
has  almost  reached  adolescence.  With  regard  to  any  iniporUmce  to 
be  attached  to  age  I  know  of  no  facts  which  support  the  above  belief 
and  that  would  justify  our  delaying  operation.  As  a  rule,  haemorrhage, 
infective  conditions  such  as  pysemia,  septietemia,  meningitis,  exhaustion 
fr<»ni  hremorrhngCp  interference  with  respiration  and  deglutition,  carry  off 
the  patient  if  notliing  is  done.  Electrolysis  is  most  effective  when  the 
negative  pole  consisting  of  one  or  two  needles  of  steel  or  platinum- 
iridium  covered  with  shellac  to  within  a  short  distance  of  their  points, 
is  plunged  deeply  into  the  tumour,  while  the  positive  pole  as  a  broad 
plate  is  placed  on  or  near  the  stern  urn.  A  rheostat  should  be 
employed  and  the  current  gradually  increased  from  o  to  10-30  milli- 
amperes,  this  being  the  extreme  amount  which  can  be  endured  witljout 
anasslhesia.  In  from  five  to  fifteen  minutes  considerable  disintegration 
takes  place  in  the  interior  of  the  tumour,  the  needles  become  loosened, 
and  when  the  current  is  gradually  turned  off,  they  can  be  removed 
witliout  bleeding, 

(v,)  Excision  by  an  Operation  involving  Bemoval  of  Bone,  Osteo- 
plastic or  otherwise. — Tliese  cases  may  be  divided  as  follows  : 

A.  Those  in  which  the  attack  is  made  through  the  mouth. 

B.  Those  where  the  attack  is  made  tln^ough  the  nose. 

C.  Those  in  which  the  attack  is  made  by  renu>ving  the  upper  jaw, 
partially  or  completely,  or  Uy  resecting  this  bone  osteoplastically. 

A*  (Jperaliinijor  Ndgo-phartftigeifl  Fibroma  fhroiujh  tht'  Mouth. — -This 
operation  was  strongly  advocated  by  M,  Nelaton.  It  consists  in 
slitting  the  uvula  and  soft  palate  exactly  in  the  middle  Hue  from  before 
backwards,  then  prolonging  this  incision  along  the  centre  of  the 
ptjsterior  half  of  the  hard  palate,  going  here  dt)wn  to  the  bone  ;  from 
tiie  end  id"  this  incisiun  two  others  are  made  slightly  obli(]uely  outwards 
towaids  the  teeth,  also  going  down  to  the  bone.  The  Haps,  together 
with  tlie  periosteum,  are  then  detached,  so  as  to  form  netu'ly  rect- 
angular flaps.*  Two  large  holes  are  next  drilled  through  the  hard 
palate,  each  well  to  one  side  of  the  middle  line,  the  intervening  bone  is 
cut  away  by  placing  the  ends  of  cutting-pliers  in  each  of  these  holes, 
and,  by  making  lateral  cuts  back  to  the  free  border  of  the  hard  palate, 
R  rectangular  poilioit  of  the  |HJsterior  half  of  the  bony  vault  is  removed. 
The  mucous  mend^rane  and  the  periosteum  on  the  upper  surface  of  the 
bone,  which  will  niiw  be  found  detached,  are  divided,  and,  if  it  be 
needful  to  get  more  room,  more  or  less  of  the  vomer  is  cut  away. 
Room  being  thus  obtained,  the  fibroma  is  removed  ami  its  attachment 
dealt    with.     If  all  the  growth  is  got  away  satisfactorily,  the   palate 


•  This  dotaehraeat  is,  m  is  well  known  in  atuphyloiro 
jiinclion  of  t))e  |mlate»,  aud  is  best  dIvcUxl  by  niti|iAtjO< 
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flftjjs  nvk*  mnied  in  tlie  ordinary  way  ;  if  furtlier  treatment  is  ivqiiiredi 

Btni)l»yU»rra{ihy  must  bo  perfonneil  later. 

i^'t'li miliary  laryngototny  slit>nld  be  performed  owing  to  the  proximity 
of  tbo  larynx. 

Tlio  lulvtintiigeg  of  this  opfratioii,  when  contmsted  with  removal  of 
tlie  u]>per  jaw,  are  at  first  si^^dit  ronsidenihle. 

(I)  Tliere  is  no  deformity  left  un  the  face;  (i)  the  ]mrtK  cut  through 
are  less  important ;  (3)  oiiistieatiun  is  not  interfered  with  by  removal 
of  the  teetli ;  (4)  the  optrration  is  said  to  he  less  dithcult ;  (5)  the 
lut^nioiThrtge  is  chiimed  to  he  less/  no  large  vessels  being  cut  through  ; 
(6)  tlif^  growth  is  attacked  directly  ;  (7)  through  the  gap  thus  left  the 
surgfun  can  again  attack  the  growth,  within  u  few  days  if  he  has  been 
unable  to  complete  the  operation,  *»r  hiter  mi  if  rejippearance  takes 
place ;  (8)  tlie  gup  can  easily  be  dealt  with  later  on  by  staphylorraphy, 
or  by  wearing  an  obturator* 

Tlie  first  three  advantages  are,  no  doubt,  of  great  value  if  the  growth 
can  be  entirely  dealt  with  by  this  joethod  ;  otherwise,  considering  the 
malignancy  of  Uiesc  growths,  the  inveterate  way  in  which  they  reappear, 
if  incompletely  dealt  with,  neitlier  surgeon  nor  patient  would  be  wise 
in  running  great  risks  for  the  sake  of  what  one  may  call  rathera^stlietic 
advantages*!  There  is  no  doubt  that,  in  a  few  cases,  to  be  nietitioned 
a  little  later,  where  the  polypus  m  of  moderate  size,  distinctly  peduii- 
rnbited,  and  attached  low  down — f,g.,  about  the  posterior  nares,  or 
well  lorward  on  the  base  of  the  skull — the  operation  w^ill  be  easier,  the 
Inemonbage  will  be  less,  and  the  growth  will  be  more  directly  attacked. 
The  atl vantage  of  a  future  staphylorraphy  is,  like  those  given  first,  not 
of  Huflicieut  value  to  recommend  this  operation  if  it  is  wanting  in  others 
more  important. 

Turning  to  the  cases  tliemselves,  Dr.  Robin  Mass^  has  collected 
twenty-six  treateil  by  this  method,  twelve  having  been  under  the  hands 
of  M.  Nebiton  himself*  Of  tbese  twenty *six,  thirteen  are  said  to  have 
been  successful,  but  it  is  not  stated  for  how  long  tliey  w^ere  followed  up. 
In  one  ease,  in  which  tlie  after-histc^ry  is  given,  a  small  reappearance 
took  place  two  years  later  from  the  pedicle,  and  was  destroyed.    While 


*  This  IB  very  doubtf ul.  Blceiling  frotii  the  divided  and  partially  tmeoted  pnlfite  will 
tic  vcrj  near  tlie  npertureof  tlie  larynx.  Agnin,  if  troidjlesotne  hemorrhage  take  place 
frum  the  rcx4  of  the  fibroma,  it  will  be  more  dil^cuU  to  dual  with  it  by  this  route  lUan 
by  the  iiiisiil  or  maxillary  routCij,  or  by  si  combiiialioii  of  these,  Dr,  Sands  {foe.  sujfra  cit\ 
ill  rf moving  a  fibroma  by  this  methmbhad  aurroLinded^  without  difficultly  the  i>e*iicle  with 
an  i^'craseur  chain.  This  breaking,  the  potlicle»  which  was  f^tout  and  firm,  was  ilivided 
with  gcissors  as  dose  to  the  skull  .ta  posi^ible.  Copious  ba3morrhage  followetl,  ami  mach 
time  was  ctmsumed  in  unsuccessful  attempt**  to  secure  a  large  artery  which  had  retracted 
to  the  deepi?st  part  of  the  wound,  and  which  was  inaccessible  to  the  li/^aturc.  The 
V)leeiling  finally  cea^ctl  lu  conse<juence  of  the  proatration  of  the  patient,  who  had  several 
alarming  attaclvs  of  syncope.  The  growth  reappearing,  it  w^as  removed  by  the  methoil  of 
Mftisonneuve,  Thou^^h  it  wa.-?  not  thtnjji:ht  prudent  to  attempt  the  removal  t»f  a  small 
prolongation  which  ran  into  the  sphenoidal  siuos,  no  reapp<*arance  hmi  apjtfireutly  taken 
place  nine  uinnihs  later. 

f  I  may  here  draw  attention  to  the  gre^it  frequency  of  these  fibromata  in  males,  in 
whom  the  growth  of  hair  will  largely  conceal  the  facial  deformity  consequent  on  opera- 
tion* through  the  upper  jaw.  In  young  patienlj3  where  the  mouth  is  smalt  and  the 
growth  large^  this  operation  will  be  out  of  tbe  queation. 
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fiuiUMl  ttj  the  raises  mentionefl  above,  the  metliod  could  sriui-elv  be 
inii(ie  use  of  succeBsfuHy  in  large  polypi,  in  the  case  of  those  with 
set'onclary  attaclnnents  or  large  sessile  bases,  or  in  the  case  of  those 
which  have  exteiidefl  into  the  pterygoid  foss©,  or,  in  fact,  beyond  the 
nasO'pharyiix,  Save  by  French  sur|?eons,  it  does  not  appear  to  have 
been  innrh  used,  from  the  belief  that  the  space  given  is  too  liniiteiL* 

13 r.  Sands  points  out  tliat,  in  tlie  majority  of  tlje  cases  in  which 
surgeons  have  operated  through  the  palate,  I  hey  luive  had  to  leave  the 
wound  open  in  order  to  remove  the  pedicle  hiter.  This  step  is  by  no 
means  so  easy  as  might  be  imagined,  and  in  many  cases  the  surgeon 
has  been  driven  !ater  to  make  use  of  another  operation  when  the 
patieut*s  condition  was  less  satisfactory.  Furthermore,  repeated  irri- 
tation, in  the  shape  of  attempts  at  destruction  of  the  pedicle  with 
caustics,  the  cautery,  &c.,  is  too  likely  to  result  in  rapid  sarcomatous 
gi'owth^f 

B.  Operation  for  Naso-pkarynfffal  Fiifroma  through  the  Nose,  and  for 
Mali{fnant  Growths  of  the  Nose, — Under  this  heading  will  be  included  : 

(i)   Forneaux  JordHii*s  operation  (4)  Laiigeubeck's  operation. 

(2)  Lawrence's  operation.  (5)  Rouge's  operation, 

(3)  Giber's  operation. 

These  operations  throu^^h  the  nose  are  only  suited  to  cases  in  wliicli 
the  disease  is  well  within  reach.  They  may  also  be  used  iu  doubtful 
cases  for  exploratory  purposes.  In  case  of  naso-pbaryngeal  growth, 
as  the  room  which  they  give,  and  tlie  access  which  they  afford,  will 
piobably  be  found  ins^iflicieut,  additional  room  must  be  obtained  by 
removal  of  part  of  one  or  both  maxilhie.t 

(i)  Furneaux  Jordan's  Operation* — 1  prefer  this,  when  available,  to 


•  Mr.  Stonhani  {iMneflf,  Jan.  7^  1888)  has  rocorded  a  case  of  naso-pharj'rgeal  filiroma, 
in  which  **  the  soft  jjalatc  was  diviHt?cI  m  the  mkWle  hoc,  and  an  altemtit  made  to  remove 
the  growth  through  the  month;  tmt  this  plan  failing  to  give  sutfirient  room,  tlie  naatd 
cavity  was  otierie<l  lip/'  and  the  gniwth  thuH  ttUL'cesBfuUy  removed.  Mr*  Sonthain  found 
that  division  of  the  soft  palate  gave  lofiufficient  access  to  the  broad  base  of  the  growth  j 
attemjita  to  turn  the  upper  jaw  out  still  gave  insufHcient  access;  removal  of  this  bone, 
the  orbital  plate  Ijeiiig  left,  was  followed  by  a  good  resnlt.  The  sphenoitlal  sinus  was 
openeil  and  plugged.  Mr.  Walshaui  {Med.  SiH\  Tratis,,  vol.  xix,^  1896^  p.  394)»  speaking  in 
favour  of  this  o|>eration,  said  that  he  had  had  to  tleal  with  growthn  of  this  kind  on  several 
occasions^  and  had  ulwajs  PucceedtHl  in  obtaining  ade»iuat'e  exposure  by  «]>litiing  the  soft 
and  cutting  away  the  hard  palate.  He  pointed  out  that  these  growths^  though  they  may 
extend  into  the  nose,  and  even  eause  the  eyeball  to  protrude,  do  not  usually  involve  the 
tarbinalM  or  upper  jaw  ;  there  wa«  consecfuently,  as  a  rule,  no  need  for  tnniing  the  jaw 
outward»  to  get  a  good  exposurt'.  Mr>  Wallis  i^ihidem^  also  remarked  on  the  exf client 
exiiosure  which  this  method  afforded  him  in  a  case  of  targe  no«o- pharyngeal  growth 
atta43hed  to  the  internal  pterygoid  plate.  I*rof.  Annandale  {Ltutc^^,  Jan.  26,  1889)  retxirta 
three  cases  in  which,  after  division  of  the  hanl  attfi  soft  palate^  the  maxillai  were  forcibly 
aeparatetl.  The  gap  attaineil  was  very  limited^  only  half  to  one  inch.  The  results  are 
not  encouraging. 

t  Dr,  Sand»  point,"?  out  that  the  deep  situation  of  the  growth,  ami  its  pt:ifiition  near  the 
larynx,  render  the  use  of  etui  sties  both  difficult  and  dangerous. 

X  M,  flergolt  (6Vrfz.  de^t  IIup,^  1867,  p.  97),  in  the  ease  uf  a  tibroma  reappearing  after 
treatment  hy  ligature,  trieti  curetting  the  point  of  im|i]antation  on  the  base  of  the  skull. 
He  foaiul  thnt  an  instrument  passed  through  the  anterior  nares  impingeil  exactly  upon 
this  point  ■  the  bone  was  easily  denuded,  and  seven  months  afterwanls  no  trace  of 
reproduction  was  visible. 
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any  other  by  the  nose.  It  is  extremely  Rimple*  inogteifieientCespecmJIy 
when  a  growth  has  dilated  the  nasal  cavitiee),  and  leaves  most  trilling 
scars.  All  im^ision  like  Sir  W.  Ferpusson's  hein^  made  along  the  side 
of  the  nose  and  throuf^h  the  lif»,  tlie  nose  is  detaclied  from  the  bone, 
imd,  the  septnin  bein^'  cut  ihnni^h,  is  turned  over  on  to  the  oppo&ite 
side  of  tJie  fnee.  It  is  bent  adapted  U^  nasal  i)olypi  of  sarcomatous 
nature,  and  limited  to  one  side  ;  for  naso-pharyngeal  fibromata  it  does 
not  give  sutHeieot  room. 

(2)  Lawrence's  Operation. *^In  this,  the  hack  of  the  nasal  cavity  is 
exposed  and  got  at  by  turning  up  the  nose. 

The  integuments  are  first  divided  on  each  side  of  the  nose  by  an 
incision  beginning  at  a  point  just  internal  to  the  lachrymal  sac,  and 
carried  down  to  the  junction  of  the  ala  and  the  lip,  across  the  upper  lip, 
and  then  up  to  a  corresponding  point  on  the  other  side.  Next,  the 
incision  is  completed  by  cutting  through  the 
nasal  bones  and  the  nasal  process  of  the  8Ui>erior 
maxilla  with  Ijone -forceps.  The  septum  being 
now  divided  with  strong  scissors,  the  nose  is 
turned  up  and  tlte  posterior  part  of  the  cavity 
exposed. 

(3)  (>lHer*s    Operation    through    the    Nose  t 
(Fig.  159). 

In  tins  method  the  nose  is,  by  an  incision 
somewliat  like  the  last,  turned  not  np  but  down- 
wards. M,  Oilier  begins  his  incision  at  the 
edge  of  the  bone,  close  behind  the  ahi  of  the 
nose,  carries  it  upwards  along  its  side  to  the 
highest  part  of  the  depression  between  the  eyes,  then  across,  down  to 
the  corresponding  point  on  the  other  side*  The  bone  is  sawn  through 
in  the  line  of  the  incision,  the  necessary  lihorHting  incisions  made  in 
the  septum  and  the  sides,  and  the  nose  turned  down.  The  septum  is 
pressed  aside,  the  growth  removed,  its  base  of  implantation  curetted 
or  cauterised,  and  the  nose  replaced* 

A  moditication  which  is  sometimes  desirable  on  account  of  the  size 
of  the  growth,  or  its  site  of  its  im|>lantation,  is  indicated  in  Fig.  246. 
The  incision  is  made  obliquely  outwards  upon  the  cheek,  and  a  trajis- 
verse  one  is  made  from  each  end  inwards  to  the  ala  of  the  nose.  The 
bone  is  divided  in  tlie  direction  of  the  skin  incisions — in  the  oblique 
one,  as  boforo  described ;  in  that  which  is  hi>rii;ontal,  by  passing  a  fine 
saw  across  the  nostrils,  through  holes  made  between  the  bone  and 
cartibiges,  and  sawing  outwards.  This  line  of  section  must  be  high 
enough  to  avoid  tlie  roots  of  the  teeth, 

Mr.  Stonham,  who  has  used  Lawrence*s  operation  three  times 
successfully,  prefers  it  to  Oilier's  as  the  nose  is  turned  upwards,  and 
18  thus  not  in  the  way  of  the  operatiu'.  Again,  the  nasal  bones,  though 
broken  across,  are  still  attached  by  periosteum,  and  do  not  tlierefore 
run  much  risk  of  necrosing. 


i 


1 


tUlirt  >    '►I'rrilt  inn. 

(Ueinarchnati  Kuwnbig.) 


*  Mid,  T^m^  and  Gaz.^  1862^  vol.  ii.  \k  491. 

f  A  case  by  Dr,  Rochiml  and  Dr.  Oougeiilieira,  in  wliich  very  largu  setiuestra,  due  lo 
tertiary  syphiHs,  were  siuccesafuUy  removctl  by  01lier'»  oi>erntiou,  after  Rouge's  operation 
had  fftileil,  ift  report vtl  in  the  Ann,  de  Mahid.  ffe  VOreHlr^  ftu  Lar^nj*^  .^f.^  Oct,  1S96, 
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(4)  V.  I.siu^'eiihetk's  Operation  bv  Excision  of  tlie  Nsisal  Pnirrss  i>f  tlifi 
Upper  Jaw  (F'i^',  160). — A  curved  iucLsiou,  with  the  convexity  furwiirils, 
is  made  from  the  inner  edge  of  the  eyebrow  on  to  the  bridge  of  the 
nose,  and  tlience  downwards  into  the  naso-labial  fohl.  The  tia|>  of  skin 
thus  marked  out  is  then  dissected  up  in  a  backward  direction.  The 
nasal  cartilage  having  been  severed  at  its  junction  with  the  hone,  a 
slhn't^  stronfj,  inirrow-bladed  finger-Baw  is  inserted  into  this  opening, 
and  the  nasal  process  of  the  upper  jaw  is  sawn  through  up  to  the 
lachrymal  sac  ;  the  saw  is  next  carried  inwards  through  the  roots  of 
the  nasal  process  of  tbe  superior  nuixilla  and  tlje  nasal  bone,  and  lastly 
downwards  through  the  nasal  bone  itself.  The  remova!  of  this  sawn- 
out  lamoUa,  consisting  of  the  nasal  process  of  the  upper  jaw,  part  of 
the  lachrymal  and  tbe  nasal  bone,  gives 
space  enongli  for  inspection  of  the 
whole  interior  ot  tbe  nasal  cavity, 
the  posterior  intrts,  and  the  lower 
|K)rtion  of  tbe  body  of  the  sphenoid 
bone. 

Though,  AS  a  rule,  no  deformity  of 
the  face  follows  on  tbe  removal  of  this 
piece  of  bone,  von  Lnngenbeck  nunlified 
this  o]>eration  into  an  osteoplastic  one. 
Thus  he  sawed  tlnougb  tbe  nasal  pro- 
cess covered  with  tbe  periosteum  only, 
as  far  as  tlie  lachrymal  boae,  and 
upwards  tbrougli  the  nasal  bone,  then 
inserting  an  elevator  ho  raised  the  thin 
bony  flap,  whicli  gave  a  way  above.  At  tbe  close  of  the  operation  this 
flap  was  replaced. 

(5)  Kouge's  Operation. — This  has  already  been  described  at  p.  465* 

C,  Operations  for  Nmo^jyhmi/ngml  Fibroma  hi/  llemoral  of  the  Upper 
Jaw — (i.)  complvteh/  ;  (ii.)  parti alli/  ;  or  (iii.)  h^  oskaplastic  operation  on 
this  bone, 

(i.)  Complete  Removal  oj  the  Upper  Jaw,— This  has  already  been 
fully  described  (p.  482). 

(ii.)  Partial  He  moral  0/  the  Upper  Jaw, — These  operations  are  very 
numerons  ;   one  or  two  will  he  given  as  specimens. 

Of  these  operations  the  second  is  to  he  preferred.  Removal  of  the 
entire  jaw  is  not  usually  needful.  The  orbitjil  plate  can  be  left.  The 
objections  to  tbe  osteoplastic  metliod,  which  are  considerable,  are  given 
helow  (p*  498)*  Removal  of  tbe  lower  portion  of  tbe  jaw  will  give  a 
good  exposure,  especially  if  tbe  surgeon  comhinus  it  with  a  simultaneous 
attack  through  the  nose,  if  needfuL  As  the  orbital  and  malar  processes 
are  left,  the  subsequent  disfigurement  is  slight.  The  skill  of  the 
dentist  will  meet  tbe  sacrifice  of  the  alveolar  portion* 

a.  Method  of  Maisonneuve*  and  Gueriu.  I 

Dr.  Rubin  Masse  (toe,  supra  vtt*,  p.  51)  states  that  tbe  so-called 
operation    of    Maisonneuve    is   really   that   of    Guerin,    w  Iv   a 

moditicatirm  in  tlie   division  of  tlie  soft  parts-     The  et 


J- 


Y,  Langenbeck'a  operation  of  re* 
section  of  tbe  aasal  proeefs  and  iia«U 
bone.    (EsQiarch  and  Kowalcig.) 
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is  tiJ  g*'t  room  (or  ntlaokiiig  the  fibrnina  f*y  reinovfti  o(  the  lol 
part  of  the  jiiw.  Tliis  btme  being  sufticientJy  exposed  by  raisir 
the  Soft  purts  over  it — and  for  tins  purpose  the  method  of  Sir  Mi 
Fer^tissuti  seems  superior  to  those  given  by  the  above  Frenrh  surgeon 
— the  hard  and  soft  palate  Are  then  divided  in  the  middle  line,  at 
the  soft  detached  transversely  on  tire  side  to  be  operated  upon,  Tl 
hard  palate  is  next  divided  in  tl»e  middle  line  by  saw  and  boiif 
forceps,  working  from  the  nose  into  the  mouth.  By  a  transvers 
section  with  a  narrosv-bltuled  saw  introduced  into  the  nose»  or  a  ehiselj 
and  nnide  to  cut  borizontallr  outwards,  the  facial  aspect  of  the  bone 
divided  as  far  as  the  maxillary  tuberosity.^  The  lower  part  of  the  jai 
is  then  strongly  depressed,  and  thus  detached,  consisting  of  the  fUveola 
and  palatine  processes,  a  portion  of  the  body,  and  a  varying  aniouol 
of  the  pterygoid  processes  which  usually  comes  away  with  it.  Thi 
fibroma  is  then  exliri)ated*i 

Ik  Method  of  M.  Beraud. 

In  this  the  upper,  not  the  lower,  part  of  the  jaw  is  removed,  so  as 
to  preserve  intact  the  teeth  and  alveolar  process  of  the  palate. 

In    all    these  operations   luemorrhage  may  have   to    be    met    by 
preliminary    laryugotoniy    and    plugging   the    fauces    (pp.   614,   624) 
and  also^  perhaps,   by  a  ligature  of  external  or  common,  permanent  of 
temporary,  caruti*!  (p.  613.      See  also  Ligattne  of  these  vessels). 

(iii.)  (htt'oplastic  Opt  rations  on  the  Upprr  Jan\ — In  tins  the  bom 
is  cut  through  by  various  incisions,  turned  in  different  directiong  01 
some  uncut  attachments,  as  on  a  hinge,  and  tlieu  fitted  down  again^ 
after  the  renioVRl  uf  the  growth. 

Method  of  Prof,  Langeubeck  J  (Figs*  161,  162}.^ — This  is  one  of  the 
best  known  of  the  above  operations.     Its  object  is  to  get  at  the  fibroma, 
especially  if  it  be  one  in  the  pterygo-maxillary  fossa,  without  interferinj^ 
with   the  alveolar  and    palatine  processes  or  with   the   orbital    plate« 
M'hile  this  operation  seems  well  suited   to  its   object,  its  drawbacks 
are  certainly  considerable,  for  (i)  there  is  the  great  difliculty  of  raisin£_ 
BO  fixed  a  bone,   and  again  of  geUing  it  evenly  into  place — thus  tlie^ 
operation  is   prolonged   nm\  tlie  hjemorrlnige  very  severe;   (2)   if  the 
upper  jaw  has  to  be  sawn  from  behind  forwards,  this  cannot  be  done 
easily  unless  the  fosste  at  the  back  of  the  jaw  and  the  spheno-palatine] 
foramen  are  much  dilated  ;   (3)   if   the  growth  has  extended  into  thoj 
naso -pharynx,    this  region  will    not    be  well    exposed ;    (4)  very   dis- 
figuring scars  are  left,  especially  objectionable  in  the  case  of  a  female 
patient. 

Two  semilunar  incisions  (i  am!  2,  Fig,  i6i),  with  their  convexities  dowawjuda,  i 
made  across  the  fftoinl  n8pt.*t.*t  of  the  u|>])er  Jaw,  the  lower  runoirig  from  the  ala  o£l 
the  nam  to  the  middlt^  of  the  molar  booe,  the  Bi&cotid  HlurLiug  from  the  nasal  prooeaft ' 
of  the  froatai  and  passing  just   below  the  orbit   to  meet  the  firsti  where  this  ended. 


*  This  section  shonld  pass  above  the  roots  of  the  teeth  and  well  below  the  infraorbital 
foramco. 

f  Dr.  S&nds  appends  to  his  paper  a  photograph  of  the  patient  on  whom  be  had' 
operated  by  this  method,  after  failing  to  remove  the  fibroma  by  the  plan  of  M.  N^^ton, 
The  deformity  ia  very  slight,  the  molar  promiuence  aad  the  fullne^sS  uf  the  check  being 
well  prcjiLTvetl. 

J  DeHUeh^  Klin.,  i^\,  p.  381  ;  and  Sehmidt's  Jahrh.,  Bd.  cjtiii.  p.  19S. 
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IX  liecUfyl,  owing  to  the  exf^^nsion  of  prowths  backwanla,  tliu  mcetini?  at  these  Incisions 
may  be  carrieci  back  alung  the  scygomu  (ft,  Fig.  i62)»  Each  cut  in  nnuledoMrn  lo  the  tone 
but  the  skin  is  not  reflectetl.  To  avoid  neetilesa  loss  of  blotxi^  the  Ujwer  skin  itiuisinn  aiiri 
section  of  btme  are  oni^iu  first,  and  then  the  nipper  div*isioo  of  Kkiti  utuI  Jxme.  At  the 
OQter  end  of  the  lower  one  the  masseter  i»  iletached  from  the  zy^''""!*,  and  if  the  growth 
huA  extended  out  into  the  nyiroroiilic  fossa  it  will  now  conju  into  view  on  tUvidIng  the 
buccal  fas<3U.  Prof.  Langenbeck  found  at  this  fita^'u  that  by  pressing  the  growth  to  one 
aide  ftBd  depressing  the  lower  jaw  he  could  piww  his  linger  tti rough  the  plerygo-miucillary 
figure  into  the  sp  he  a  o-m  axillary  fossa,  and  bo  on  through  the  »pheno-|mlatine  fommen 
into  the  nose,  all  these  f^arts  being  enlarged  by  the  pressure  of  tlie  growth.  Ity  means  of 
ft  narrow  straight  saw  iDtro<Uicetl  the  i«kmc  way  the  upper  jaw  wa^i  cut  thmugh  horimn tally 
(«,  Fig.  162)  from  behind  forwards,  while  a  foretiuger  paawed  by  the  mouth  kept  the 
tip  of  the  saw  from  striking  apxiniit  the  .*ieptLini  na,si.  (If  the  right  upper  jaw  is  operuteil 
on,  the  snrgeon  will  saw  otitwardji  from  the  nose.}    The  aaw  waa  now  applied  along  the 


FlO.  161. 


Fia.  162. 


V.  IjauL^'ii' 


temporan'  r 
jftw.  Th."  n1 
meeting  on  U 

(Ejimarcii  ami  Ku^vulzig,) 


[jhiBtic  and 
the   u]»per 


are  shown 


The  same  operation.  The  lines 
for  the  saw  through  the  zyi>onia  and 
upper  jaw. 

(Esmarcb  and  Kowalxtg.) 


P 


upper  incision  s<)  as  to  divide  the  scygotna  (A,  Fig.  i6a),  the  frontal  proeeas  of  the  malar, 
and  the  upper  jaw  (i\  Fig.  162),  just  below  the  lachrymal  sac,  up  to  the  inner  end  of  the 
incision.  The  ^lorlion  of  the  up|>er  jaw  thus  marked  out  now  only  rcmaineil  attached,  at 
its  inner  part,  to  the  nasal  bone  and  nasal  process  of  the  fioutal.  Upon  these  connections^ 
as  upon  a  hinge,  the  piece  of  bone  was  slowly  raised  by  means  of  an  derAtor  introducetl 
under  the  malar  bone,  upwards  and  iuwardSf  until  the  malar  bone  was  nearly  in  the 
middle  of  the  faue.  The  growth  was  now  completely  exposed.  The  operation  took  an 
hour,  and  was  attended  with  much  htEmorrhage,  mcjst  of  which  stoppeil  spontaneously. 
The  wonnda  healed  well^  a  tendency  of  the  bone  to  rise  being  met  by  pressure. 

At  the  present  time  any  tiurgeon  making  nse  of  the  above  operation  would  wire  the 
br>ne  when  fitte<l  down.  1  woukl  suggest,  too,  that  the  incisions  through  the  bones  might 
perhaps  be  more  ausily  made  with  an  osteotome  and  mallet,  eapeeially  in  cases  where,  the 
deep  parts  at  the  back  of  the  jaw  not  Ijeiog  m  much  dihitet!  as  in  Prof.  I^augenbeck's  case, 
It  U  ditlicult  to  tnanlpolate  a  saw  am}  to  cut  from  Ixjhind  forward. 

Prof.  Langenbeck's  patient  was  a  lad  of  15.  The  growth  could  be  felt  by  the  finger  in 
the  mouth,  filling  up  the  posterior  nares  on  the  left  side,  passing  out  between  the  mas»eter 
and  maxilla  ;  and  on  this  sitle,  too,  the  zygoma  appeared  more  prominent,  and  the  temporal 
foesft  more  full. 

An  interesting  account  of  lemiJOiury  resection  of   the  upper  jaw  f*^ 
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naao-pharjii^al  prowth  U  jfiven  hy  Mr  Htlllll^T  lfeyrl(.lW,  Sm;  Trttm.^  toL  xtx„ 

p.  3^1),     Thuugh  rhti  haMxionimge  waa  *' not  cuiiMderable,*^  inteosG  coiU|»«e  fuUuwed^  and 

Ijtatcd  two  hours.     The  jmticrit  nifnk'  ti  pxxl  rcfcovery. 

The  Choice  of  an  Operation  for  Bemoval  of  Naso-pharynffeal 
Fibroma. — The  relative  values  of  stjveriil  uf  the  above  operations  have 
tilrt'july  l>een  briefly  given*  The  surgeon  will  hnve  to  weifzh  dull 
the  following:  On  tlie  one  liaitd,  the  desire  to  get  the  growth  av^^aj 
witli  as  little  mutilation  and  ihuiger  to  bis  patient  as  possible,  andJ 
on  the  other,  the  fact  that  tliese  growtfiR  are  most  certainly  maliguani 
in  nature^  nnd  that  any  partial  upei^ati^nn  %v!iile  prnbahly  as  dithcnlt 
and  as  Idondy  as  one  on  a  larger  scale,  will,  if  in  complete,  be  certain 
to  lead  to  increased  growth  in  the  tumour  by  the  irritation  which  it 
causes. 

Whatever  operation  is  ehosen,  it  will  usually  be  wise,  in  order 
diminish  the  risk  of  ha^morrliHge,  to  perform  a  preliminary  laryngotomi 
(pp.  614,  624),  and  to  ping  the  fanees  with  mi  ase[>tic  sponge.  Thi 
Inryngotomy  tube  should  usually  be  removed  immediately  after  the 
operation.  l>eHtructif>u  of  the  root  of  the  fibroma  is  best  effected  by 
powerful  eurelte,  or  a  gouge,  aided  by  strong  fonualiu,  not  by  thd 
cautery  if  pivssilile.  The  use  mT  the  lalN?r  is  risky  owing  to  the  vieiuit| 
of  the  larynx,  and  the  possibility  td'  infective  bronclio-pueuraonia  froc 
charred  tissues*  The  risk  of  reai^pearuoee  is  great  if  the  root  be  not 
completely  destroyed.  ludoform  uuiy  he  used  afterwards,  aided  by 
eucaine,  by  an  insufflator  passed  behind  the  soft  palate,  or  Whitehead's 
varnish  (p.  605)  may  be  applied  at  the  time.  ^^ 

For  iniso-pharyugeal  growllis  whicdi  come  early  under  treatment,  i4^| 
which  the  gruwth  is  of  moderate  size,  with  an  attachment  situated  well 
forward  in  tlie  roof  of  the    pharynx  or  within  easy  reach  fronj  the_ 
posterior  nares,  especially  one  which  can  be  made  tnit  to  occupy  chiefli 
the  region  of  the  nose,  such  an  operation  as  that  of  Lawrence  may 
made  use  of. 

In  cases  of  greater  dilficuUy,  from  the  longer  duration,  more  extensivi 
attachments,  larger  size,  and,  with  this  hist,  the  certainty  of  a  moi 
extensive  base  and  lunnermis  large  sinus-like  vessels,  the  question  of 
defurmity  and  distigiuement  must  be  entijcly  set  aside**     In  order  to 
secure  adequate  space  for  making  certain  of  all  the  attachments  of  the 
tumour,  for  eradicating  these,    and,    at  the   same  time,   satisfactorily^^ 
meeting  the  luemoniiage  whicfi  is  usually  inevitable,  a  freer  removal  ol^| 
hone  will  he  required.     No  ibiiiht,  for  this  purpose,  partial  or  complete 
removal  of  the  upper  jaw  should  follow  the  preliminary  attack  by  the 
nose.     Every  surgeon   who   has  performed  removal  of  the  upper  jaw 
knows   how  free  is  the  access  whicli  it  gives  to  the  back  of  the  nose^^ 
and  to  the  pliarynx,     A  further  advantage,  jminted  out  by  Dr.  Sands,  i^H 
the  following,   that,   owing    to    the  wi<le    gap  left    by  this  ope  rati  on  ,^^ 
reappearance  of  the  disease  can  be  more  readily  recognised  and  treated 
than  after  any  osteoplastic  operation. 

But  while  willingly  atimitting  tlie  great   advantages  which  removal 


•  I  nmy  again  remind  the  reafler  that  these  tinBo-phiirjjijiixjjil  jKjlypi  usually  occur 
tnalcs,  often  Id  lads  or  young  ndults.     The  grttwth  of  hair  whicli  can  u^uaUy  be  secu] 
in  these  cftsea   lesfieiis^  to  iv  considerable  degree,  the  fimoiuit  of   disfigurement   which' 
opera t ions  on  a  larger  itealti  enuil. 


lich        1 


A 


orKHATlONS    ON    TFtK    ANTRUM, 


501 


uf  the  upjKn'JHw  gives  for  free  ex|vt>surt;  nf  the  gnnvlli,  I  ctuinut  (jiiite 
tigree  witli  Dr.  Sands,  who  recommends  this  step  on  the  f|ronud  that 
**  excisions  of  the  upper  jaw  ixre,  as  a  class,  remarkably  successful 
openitions,'*  On  the  ctnitrurv,  I  shoultl  hjnk  upon  tins  as  a  distincily 
serious  and  grave  operuti un  (j>,  4S9),  es(ieeiully  in  (mtiLUts  who, 
tliough  young,  nften  eunie  helnre  the  surger>ii  with  strength  reduce*!  by 
hBBmorrimges,  dysplingiii,  dyspnea  (especially  when  this  is  accompanied 
by  attacks  ot  choking  interfering  with  sleep),  infection,  &c. 

Dangera  and  Drawbaoks  of  Osteoplastic  and  other  Operations  for 
H'aso-pharyngeal  Fibroma. — Many  of  tliese  have  been  already  given 
inider  tlie  head  oi"  llemovsd  of  the  Upper  Jaw  (p,  488)  ;  otlirrs,  more 
particularly  to  be  expected  here,  are  : 

1.  Haemorrhage,  not  from  large  arteries,  as  the  internal  juaxillary, 
hut  from  the  fact  that  the  very  numerous  vessels  of  the  growth  are 
embedded  in  close  fd>rous  tissue  and  thus  cannot  retract,  and  that 
many  of  the  veins  are  large  and  siims  like.  To  meet  this  inevitable 
risk  a  preliminnry  laryngotomy  should  he  performed,  and  the  fauces 
plugged  with  spungc  (pp.  614,  624).  Haemorrhage  from  tlie  base  of  the 
growtlj,  if  persistent,  umst  be  arrested  by  adrenalin  chloride,  strong 
formalin,  or  plugging. 

2.  Meningitis,  from  damage  to  the  base  of  the  skull  (p,  492),  or  from 
inflammation  spreading  to  the  membranes  of  the  brain.  Mr,  Stonham 
(loc.  supra  cit,,  p.  78)  states  that  **it  is  a  common  experience  that 
after  removal  of  these  polypi  the  pntient  suifers  from  intense  lieadacbe, 
principally  referred  tu  the  occipital  region,  but  it  usually  passes  otT  in 
a  few  days.'^ 

3.  Necrosis  and  exfoliation. 

4.  Non-union  of  a  tempunirily  resected  fragment. 

5.  Reappearance,  The  best  protection  against  this  risk  is  either 
electrolysis  or  atlerpiate  exposure  of  the  growth,  especially  its  base, 
and  then  complete  destruction  of  this  by  a  [mwerful  curette  or  a  gouge, 
aided  by  formalin. 
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Tapping  the  Antrum. — I'his  operation  is  required  for  suiipm^ation 
in  tlm  antrum,  nearly  always  in  adults,  and  most  frequently  after 
dental  trouble.  But  while  this  is  a  common,  and  iis  regards  treat- 
ment, the  most  succcssfnl  cause,  others  in  which  the  siipporatjon  in 
the  antrum  is  due  to  t-anses  more  remote,  must  be  reniendiere*!, 
Ammjgst  these  are  the  diHerent  forms  <»f  nasal  obstruction,  miscliief  in 
other  sinuses  (p.  335),  and,  occasionally,  a  foreign  body. 

Tap])ing  may  he  performed  in  either  of  the  following  ways: — 
(i.)  Tlnoiigh  tlie  alvetdar  process*  (ii.)  Through  tlie  facial  aspect  of 
the  upper  jaw%  above  the  ttlveolar  process, 

(i.)  Thnniffk  the  Alrrttlar  Pn/cess, — This  method  has  the  fullowing 
advantages :  (a)  It  dniins  the  cavity  at  the  most  dependent  part. 
iff)  By  withdruw^il  of  the  tooth  it  often  removes  the  cause  of  the 
trouble.  (7)  It  does  not  involve  nny  cutting.  The  operation  is  a 
slight  one  and  rapidly  pei formed. 
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The  disadvantage  connected  with  this  operation  ig,  that  the 
iaki'6  inunthh,  it  may  be  one  or  two  years,  and  it  imrolves  daily  attenl 

to  the  tuhe  required.* 

A  tontl*  has  usually  to  be  first  drawn,  and,  as  long  ago  pointed 
by  Mr,  Salter  (.Sl/J»^  of  Snrf}\,  vol,  ii.  p.  467).  *'  the  tooth  whose  fat 
are  most  iniimately  connected  with  the  antrum  is  the  first  permanent 
niohir  ;+  mul  its  removal  in  a  case  of  antral  abscess  is  especially 
iudicrtted  from  tins  cireuoistanee,  and  from  the  fndl  and  perishable 
nature  of  the  tnotli  itself,  whidi  gives  it  less  often  than  other  teeth  a 
long  tenure  of  usefulness/*  Tliis  being  done,  tlie  orifice  made  should 
be  enlnrcjed  by  pusliing  a  trocar  or,  better,  a  drill  or  gimlet  up  through 
the  alveolus.  Whatever  instruments  are  used  should  be  of  sufficient 
size  to  ensure  11  free  orifice,  nnd,  lu  driving  them  up  tlirough  the  bone, 
care  should  he  taken  that,  when  tliey  enter  the  antrum,  they  should 
not  plunge  against  and  perforate  the  orbitiil  plate.  The  opening,  wh^ 
made,  is  best  widened  V>y  a  **  rat's-tail  file,"  ^H 

When  the  bone  is  much  condensed,  the  instrument  used  in  pIR 
fnrating  will  be  held  so  tightly  tliat  the  surgeon  will  need  to  withdraw 
it  once  or  twice,  and  use  a  probe  before  he  can  make  certain  of  having 
opened  the  antrum*  The  opening  should  be  large  enough  to  adiml] 
an  ordinary  lead-pencil,  and  should  be  kept  midway  between  the  |^H 
alveolar  plates.;  ^^ 

The  chief  points  in  the  after-treatment  are  to  keep  the  opening 
patent,  to  prevent  the  entrance  of  food,  and  to  encourage  a  healthy 
condition  of  tlie  lining  membrane. 

To  ensure  these  ends,  a  short  drainage  tube  is  worn  at  first  w^ith  its 
upper  end  just  entering  the  antrum,  and  this  cavity  well  washed  out 
with  boracic  acid  lotion.  As  soon  as  the  parts  are  sufficiently  con- 
solidated a  short  metal  tube  and  plate  are  fitted  by  a  dentist.  Through 
this  the  patient  easily  syringes  out  the  cavity,  at  first  three  times  a 
day,  witli  lotions  of  boracic  or  carbolic  acid,  boiled  saline  solution » 
tincture  of  iodine  or  potassium  pernianganate — the  lotion  itself  not 
being  of  so  much  importance  as  the  regularity  %vith  which  it  is  U8^| 


•  The  patient  sbouicl  be  wftroed  at  the  eommeneeroent  h6w  yery  tiKlious  these 
ftrc,  and  told  of  the  ticed  of  persevering  and  patiently  prolonged  treatment, 

t  Any  olhtT  tooth »  as  Mr,  Salter  advises,  molarT  bicu«|^ticl^  or  canine,  whose  disefise  is 
pciassibly  the  cau«e  of  the  absceiw,  wilL  of  couree,  lie  ex1rai:;te<l,  ns  absorption  romid  any 
carious  tooth  ft^ciblAtes  perfomtion  of  the  alveolus.  Where  the  fii-st  molar  iB  healthy 
the  antrum  nhonld  l>e  readied  throuffh  the  socket  of  the  second  roolar  or  either  of  the 
bicn»pidft»  r»r.  Iji^k  piv<  s  the  following  directions  (Chcyne  and  Burghard's  Manmd  of 
Surjfirfti  Trent mmtf  pt.  v*  p.  341) :  *^  If  the  Bite  of  the  first  molar  be  Belectpd.  the  driU  should 
be  insertctl  info  thu  inner  root  socket  nnd  [msbed  in  an  upwanl  and  slightly  inward  direction 
towanls  the  inner  eanthns  of  the  corresponding  eye.  if  the  second  molar  or  the  bicuspids  | 
lie  &tdccted  ihe  drill  should  in  addiliou  be  incHnetl  slightly  forwiinl  or  Imckwariis  rc!«pec> 
tively.  in  the  case  of  the  bicuBpids  cgpecklly  great  care  must  he  taken  to  keep  the  drill 
in  the  exact  dirciction  aimed  at,  as  the  flotir  of  the  antrum  anteriorly  is  often  Tery  narrow 
and  may  be  easily  mis^^ed.  Care  muBt  be  exerciMjd  to  prevent  the  drill  slipping  when  the 
teeth  have  been  long  removed^  as  the  alveolar  border  tends  to  become  dense  and 
very  narrow.  The  antrum  may  be  misseti  in  the  few  very  rare  cases  in  which  it  is  rery 
sman/* 

I  In  many  cases  the  operation  is  so  simple  that  nitrous  oxide  aniej;tbesia,  with  eticaine^ 
ttufhee?!.     But  in  his  earlier  eases  I  advise  the  surgeon  to  employ  ether,  and  this  will . 
neciHul  when  other  steps  have  to  he  taken,  such  as  the  cxtrnctioa  of  cariou*  teeth. 
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After  a  time,  when  tJie  tlisehftige  is  110  longer  offensive  and  no  insins- 
satutl,  imtty-iike  stiitr  conies  away,  some  sut^h  astringent  as  silver 
nitrate  (gr.  i— Jj.)  may  be  employe*!.  When,  after  many  months 
usually  (ride  supra),  no  (liseharge  has  been  noticed  ftn*  a  few  days,  tfie 
irrigation  may  be  stopped  ami  the  tube  removed.  If  the  elosuro  of 
the  opening  is  still  taidy,  this  may  be  hastened,  if  no  discharge  is 
seen  J  by  the  applieation  of  canstifs. 

(ii,)  Supra'alveohtr  RoHte, — In  those  cases  where  any  offending  tootli 
has  been  long  extracted,  where  the  alveolar  process  is  largely  absorbed, 
or  its  reniftins  condensed  ;  in  cases  where  from  their  dnnit.ion  the 
interior  of  the  antrum  is  nuieh  diseased,  where  polypoid  gran  illations 
or  caries  are  present,  a  freer  ivpening  into  and  examiuation  of  the  state 
of  the  cavity  are  re<piireth  *i^n<l  the  simplest  way  to  secure  these  is  to 
evert  the  cheek,  incise  the  mucous  membrane  transversely,  and  thus 
expose  the  bone  above  the  canine  fossa.  Witli  a  gouge  or  chisel  the 
antrum  is  next  opened,  and  the  opening  freely  enlarged  with  burrs, 
&c.  The  interior  of  tlie  antrnni  is  then  investigated  with  the  little 
finger,  discharge  well  washed  out  with  boiled  water,  any  polypoid 
granulations  removed  or  carious  patches  felt  with  a  probe  tlu>roughly 
curetted.  But,  as  in  the  ease  of  the  frontal  sinus  (p.  ^5^)^  ^^iH  more 
here,  owing  to  the  size  of  the  cavity,  the  object  of  the  surgeon  nnist  be 
to  leave  the  lining  membrane  in  as  liealthy  a  condition  as  possible,  not  to 
remove  it  entirely.  According  to  the  state  of  things  found,  the  cavity 
is  washed  out  with  peroxide  of  hydrogen,  or  swabbed  with  pure 
carbolic  aciil  or  sulution  of  formalin  (l  in  250)  or,  one  of  zinc  chloride 
(gr*  XX, —  5]*)  and  carefully  plugged  with  a  strip  of  sterilised  gftuze,  one 
end  of  which  is  brought  out  at  tlie  opening  iix  the  bone.  Repetition  of 
this  plugging  is,  from  the  nature  of  the  parts  concerned,  so  painful 
that  it  should  not  be  made  use  of,  a  bu^ge  indiarubber  plug  being 
inserted  to  keep  the  opening  patent  when  the  gauze  is  removed  at  the 
end  of  twenty-four  nr  thirty-six  hours.  The  patient  removes  this 
plugp  three  times  a  day  at  first,  in  order  to  irrigate  the  cavity. 

While  this  method  allows  of  a  fairly  free  opening  being  made  and  of 
investigation  of  the  state  of  the  interior  of  the  antrum  by  an  operation 
easily  performed,  it  has  the  following  disadvantages.  It  causes  some 
celluhtis  and  swelUng  of  the  face.  To  meet  this  boracic  acid  Annen- 
tations  should  always  be  apphed  for  the  first  few  <lays.  Drainage  by 
this  route  is  not  so  efficient  as  by  the  alveolar,  P'or  these  reasons  I 
advise  my  readers  to  phice  the  matter  before  their  patients.  AVhere 
the  alveolar  route  is  declined  owing  to  its  tediousness,  or  where  it  has 
failed,  the  radical  method  given  below  is  much  to  be  preferretV. 

(ill.)  Suprfi-ahenlar  and  Nnsal  Route, — In  cases  where  the  suppnra- 
ticni  is  of  long  duration,  wliere  the  interior  of  the  antrum  is  the  seat 
of  polypi  or  caries,  or  where  it  acts  as  a  reservoir  for  pus  ct^ming  from 
other  cavities,  where  a  sinus  is  present  on  the  hice^  and  where  the  patient 
is  likely  to  be  remote  from  skilled  surgical  assistauce,  the  above  treat* 
ment  will  be  insufficient.  While  the  size  of  the  antrum,  its  rigid 
walls,  «nd  the  fwct  that  its  lining  membrane,  like  that  of  the  pleura, 
cuunrit  produce  sufficient  grunulatiou  tissue  fiU'  the  obliteration  of  tlie 
cavity,  are  potent  rcnsons  why  antral  suppuration  is  so  ohstimite,  there 
is  another  to  which  I  desire  to  diaw  attention,  and  that  is  the  pre- 
sence of  tubercle  bacilli.     In  one  case  of  mine,  a  young  man  at  Gny*s 
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IliJspiUiI,   this  was   prove*!    to    Im*    flie   rntise  nboat    four   veRr?*    ago. 
Suspecting  this  iJL»ssil*ilitv,  I  asked  Mr.  (T<mclby»  who  is  well  known 
a    ha**teriulti)xist,    to    iiivfstigute    tht*    dischar^'e,    mid    he    prove<l    Uie| 
exiHtenre  of  luheivle  hacilli.     As  tJie  piitinit  went  ti8  ti  clerk  ti>  Nen 
Zeiihind,   allt'i'  treatriient,   we   h>fit   8ight   of  the   case.     I   must    lejivej 
it  to   others  t**  ilecide  how  far  tlie  above  ia  a  frequent  tera  cau^tt  iaj 
obstinate  antral  supjMiratiuii. 

The   only   way  of  obUiining    permanent   and    free    drainage    is    tal 
e8i*il*lisb  an  opening  between  the  antral  eavity  and  the  inferior  meat  us  I 
sniTicieiitly  birge  and  perniaiient  to  prevent  nceumulation  of  pus  in  the 
antrtnii.     The  best  inetbcMl  is  that  described  b>^  Dr.  Lack  {lot\  xupr^ 
cit.).     I  have  found  it   in  two  rases  both  speedy  and  efficient.      It  iaj 
easy  to  carry  out  and  uioittended  with  any  external  scar*     The  pre- 
liniinary  stejis  arc  tijose  ^'iven  at  p*  503.     By  these  the  antrum  is  first 
opened    above   the   alveolus  and  its  cavity   exploited   and   dealt  with. 
When  this  baft  been  efficiently  done,  a  lai^ge  opening  is  broken   into 
the  inferior  meatus  from  the  antrmn  by  a  gouge  arid  a  burr.     The  whole 
of  the   septum  between   tlie  antrum   and   the   inferii»r  meatus  is  then' 
chipped  away  with  bone  forceps   or  cbiseL     After  the  completion  of 
the  operation  the  4)ulL*r  opening  is  allowed  to  close  and  all  subsequent 
treatment  is  conducted  from  the  nose.     Dr.  Lack  does  not  consider  a| 
drainage-tube  or  (lackin^  necessary.     I  used  the  former  in  my  eases 
for  the  first  few  days,  brinpnj^  the  end  out  above  the  alveolus.     Owing! 
to  the  teTidency  i>f  tlie  nasal  open  in*;  to  cb»se   tins  muAf  be  made  a 
free  one.     Tlie  after-tfratmntt  ccmsists  in   washing  out  the   nose  and, 
if  necessary,   the   antral   cavity   with   boracie   acid   lotion.       la    the 
latter  case  **  a  suitable    syringe  is  easily  improvised    by  attaching   a 
Eustachian  catheter  to  the  end  of  a  small  ball  nasal  syringe,  with  or ' 
without    an    intermediate    piece    of   tubing.     The   catheter    is    passed 
under  the  inferior  turbinate  into  tlie  aiitrum,     l^y  these  means  a  cure 
is  almost  invariably  ubtaincd  in   the  course  of  a  few  weeks,  and  even 
in  cases  in  which  the  antrum    acts  as  a  reservoir  of  pus»   the  large 
opening  will  prevent  its  accumulation  in  the  cavity,**     (Lack.) 

The  iollovving  opinions  of  well-known  autborities  on  thf*  rrmdU  of 
operative  interfrrence  will  be  useful  to  the  general  surgeon  who  often 
has  to  rely  upon  himself  in  deciding  what  course  be  should  pursue. 
Dr.  Lack  writes  of  the  alveolar  and  supra-alveolar  routes  {Mnn,  of  Snrfj, 
Treaty  Watson  Cheyue,  C.B,,  and  Burglmrd,  pt.  v.  p.  343)  :  "  In  con- 
Bidering  the  question  of  a  cure  by  these  means  it  is  safe  to  say,  (l)  that 
in  cases  of  dental  origin,  recent  or  chronic^  a  large  majority  are  cured  ; 
(2)  that  in  recent  cases  of  misal  origin  a  majority  are  cured  ;  (3)  that 
taking  all  cases  together,  about  fifty  per  cent,  are  cured  and  every  case 
is  greatly  relieved  ;  (4)  that  the  cure  depends  to  a  large  extent  upon 
the  care  with  which  the  patient  conducts  the  after* treatuient.  If  pus 
re-appears  in  the  nose  immediately  after  washing  out  the  antrum,  there 
are  such  strong  pi'obabilities  of  other  cavities  being  involveil  that  they 
should  be  at  once  explored  and  treated  if  found  diseased. ** 

Dr.  H,  Tilley  (Jhit,  Med,  JoiinUf  Aug.  30,  1902,  p.  5S5)  found  as 
the  result  of  alveolar  drainage  in  34  cases,  that  16  were  cured  of  their 
discharge  in  from  two  to  eighteen  months,  14  were  so  relieved  of  their 
symptoms  that  they  preferred  to  continue  wearing  their  tube  lest,  by 
its  removal,  discharge  should  recur  and  necessitate  further  treatment. 
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J II  nil  iheae  niwAirt^A  cases,  except  one,  llitj  hetiducJie  h«fl  iHsa|vpeareil, 
the  (lisehftrge  Imd  tliniiiiislied  almost  to  vanisliiiif(  point,  and  the 
pntieiils  were  perf'eetly  com fV* liable.  As  fiii  antral  discharge  is  so 
quickly  diiniiHshed  by  idveuljir  drainage  and  iiri*(ation,  Dr.  Tillej 
considered  that  tts  a  rule  the  patient  shoukl  be  jy[iven  a  clnmee  of  etire 
or  great  improvejoent  by  this,  llie  simplest  mode  of  treatment.  The 
exceptions  to  the  above  rule  have  been  given  at  p.  503. 

REMOVAI,  OF  THE  LOWEB  JAW,  PAHTIAL  OR 
COMPLETE. 

Indications. — Tfiege  arc  nmeh  the  same  as  those  ah*eady  fully  given 
for  removal  of  the  upper  jaw  {p,  476).  Mr.  ButliJi  {Oper,  Tnat,  of 
Malki,  Dig.,  p.  137)  has  treated  of  these  growths,  and  hrts  pointed  out 
that  liere  impurtiint  diHerenees  are  observable  hetween  the  central  and 
suhperi^jsteal  san-iuinita,  Tims  the  central  (most  often  myeloid) 
mircomata  grow  slowl}'^  the  subperiosteal  quickly ;  the  farmer  are 
encapsuled,  and  even  when  they  make  their  way  into  tlie  snrronnding 
structures  they  d*j  not  show  that  tendency  to  infiltration  whicli  is  so 
marked  in  the  subperiosteal  sarcomata.  The  central  ones  are  rarely 
associated  with  atfection  of  the  lymphatic  glands,  or  with  secondary 
growths.  The  above  opinion,  while  held  in  this  eooutry,  does  not 
agree  with  that  of  German  surgeons.  Thus  Schlatter  writes  (he, 
supnh  cit.):  **  Sarcomata  originating  in  the  periosteum  usually  have  a 
firm  consistence,  and  pursue  a  benign  course,  Sturconiata  proliferating 
from  the  nnirrow  and  causing  swelling  of  the  bone  are  soft  tumours, 
and  are  amongst  the  most  malignant  of  neoplasms.'* 

The  following  operations  will  be  considered: 

A.  l*artial  removal  of  the  lower  jaw. 

B.  Complete  removal  of  one  half  of  the  lower  jaw  (Fig.   164). 
C  Comph^e  removal  of  the  jaws,  upper  or  lower. 

A.  Partial  Semoval  of  the  Lower  Jaw,— This  is  frequently 

required  in  the  case  of  epulis*  The  steps  are  the  same  as  those  given 
already  ni  p.  476.  Tlie  alveolar  border  should  always  be  removed  ;  in 
the  case  of  a  growth  very  far  back  around  the  lower  molars  it  is  quite 
justifiable  to  slit  the  clieek,  especially  if  the  growth  is  becoming 
doubtful  in  character,  and  thus  requires  thonHigb  extirpation. 

The  above  remarks  still  more  hold  good  in  the  case  of  a  growth 
about  the  gums,  situated  far  back,  in  an  older  patient,  and  becoming 
epithelioma  to  us. 

Cases  are  occasion  ally  met  witli  where,  owing  to  an  epithelioma  of 
the  lip  not  having  been  treated,  or  to  its  recurrence,  the  symphysis  of 
the  JHW  is  infiltrated  luid  requires  removal,  The  soft  luiits  being 
refiected  by  incisions,  starting  on  eitlier  side  widely  of  tlie  diseased 
parts,  converging  towards  the  hyoid  bone,  and  the  vessels  secured,  the 
bone  is  sawn  through  in  two  places,*  well  beyond  the  level  where  its 


•  Mr*  Heath  {IMcf.  n/  Snrff,,  vol.  i,  p.  839)  gives  the  following  practical  hint  with 
reference  to  divi<ling  the  jaw  in  two  places  :— ''  lu  makinj^  these  sections  it  is  better  not 
to  complete  one  l*efore  the  other  is  *>eg^un,  because  of  the  loss  of  resistance  consequent 
upon  bFeakiiig  the  coutinuily  of  the  bone,  but  each  eut»  being  carried  nearly  through  the 
bone  with  the  saw,  may  be  conveniently  finirthe  i  wiih  the  bone^forcepe." 
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fiofieiipti,  gpoHf/y  Rtate»  and  the  loo&ened  te<^th  aIiow  tliat  it  i^  iiiTadeiL 
The  sawu  surface  left  must  be  carefiiily  scrutinised.  The  tongue^ 
prevented  from  fallinfjj  back  bv  a  loop  of  silk  pansed  through  it«  tip,  is 
now  detached  by  snipping  through  the  niucoug  membrane,  and  tlie 
muscles  atUiched  to  the  genial  tiihorcles.  Any  further  htemorrhage 
being  looked  to,  the  sub-lingual  and  sub-maxillary  glands  are  examined, 
and,  tttgether  with  any  enlarged  lymphatic  glands,  removed  if  needful ; 
flnps  are  dissected  up  from  the  neck  to  make  a  new  lip  (p.  536,  Fig. 
194)  ;  an(l  dnunage  provided,  the  tubes  being  brought  out  below  al 
the  lowest  level  of  the  region  from  which  the  flaps  have  been  diHsected 
up.  The  adjustment  of  lliese  to  furni  the  new  lip  will  be  the  more  easy 
in  proportion  to  the  amount  of  hone  removed. 

So,  too,  occasionally  in  epithelioma  of  the  angle  of  the  jaw,  primary^ 
or  secondary  to  that  of  the  tongue,  the  surgeoji  may  be  led,  in  order  to 
relieve  his  patient*s  eonditii*n,  if  he  cannot  cure  him,  to  operate  exten* 
sively  here.  Thus,  after  turning  up  a  horseshoe -shaped  flap,  with  the 
concavity  upwards,  and  clearing  the  niasseter  off  the  jaw,  this  bone  is 
divided  above  the  angle,  then  through  tlte  horizontal  ramus,  and 
removed,  together  with  the  sub- m axillary,  sub-liogual,  and  lymphKtic 
glands,  wbicli  will  probably  be  enlarged,  and  also  adherent.  The 
haemorrhage  will  be  free,  from  the  facial  and  lingual  vessels,  and  veins 
communicating  with  the  external  jugular.  Free  drain»ige  must  be 
provided . 

Removal  of  part  of  the  horizontal  ranuis  or  of  the  angle  may  be 
called  for  in  cases  of  new  growths  limited  to  these  parts ;  and  the 
surgeon  may,  especially  in  tlie  ease  of  women,  ask  how  far  it  is  worth 
while  to  try  and  remove  these  from  the  moutli,  detaching  the  soft  parts 
with  a  raspatory,  and  sawing  the  bone  in  front  and  behind  the  growth^ 
as  in  the  case  of  an  epulis,  but  the  section  here  passing  through  the 
whole  thickness  of  the  jaw.  Mr.  Maunder  on  two  occasions  removed 
large  portions  of  the  bone  in  this  way.  The  following  remarks  of  Mr. 
Heath  (Dirt,  of  iSimj,,  vol.  i.  p.  837)  should  be  carefully  considered 
before  the  surgeon,  for  the  sake  of  avoiding  a  scar  wbieh  will  be  but 
little  noticed,  undertakes  a  much  more  difhcult  operation,  and  one 
which,  owing  to  the  limited  space  it  gives,  may  tend  to  his  working 
dangerously  near  the  growth;  **The  principal  difficulty  in  these 
operations  was  not  so  much  the  separation  of  the  tumour,  as  its 
*  delivery  '  through  the  mouth,  which  was  slightly  split  in  one  instance. 
Fortunately  tlie  hiiimorrhuge  in  both  cases  was  sligiit,  and  the  patients 
did  well ;  but  another  surgeon  was  less  fortunate,  and  lost  his  patient 
by  secondary  haemorrhage,  but  considering  the  close  proximity  of  the 
facial  artery,  and  the  necessary  division  of  the  inferior  dentnl  artery, 
this  is  not  to  be  wondered  at.  It  may  be  doubted  if  the  extra  trouble 
and  risk  of  the  proceeding  are  balanced  by  the  absence  of  a  scar, 
which,  in  the  nuijority  of  cases,  need  not  involve  the  lip,  and,  if 
properly  placed,   will  be  nearly  invisible  afterwards/* 

Qtttfitifm  of  Kf^novitiff  a  Pmthm  or  the  U  hole  nf  One  Lower  Jaw, 
—This  matter  will  have  to  be  decided  when  the  surgeon,  having  a  case 
of  growth  before  him  which  involves  the  horizontal  ranuiH  as  far  back 
as  the  angle,  is  in  doubt  whether  to  saw  tlirough  the  vertical  ramus  or 
to  disarticulate.  In  the  great  majority  of  cases^  especially  w  lie  re  the 
patient  is  no  longer  young,  where  the  growth  is  notacentrnl  one,  where 
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it  has  been  attarked  before,  the  operator  bad  imich  best  [diicebis  patient 
and  himself  on  the  safe  side  and  disrtrticidate.  Tlie  lower  jaw  being 
**  a  floating  bone,''  this  radical  step  often  gives  a  better  pro«^nosis  for 
operation  here  than  in  the  case  of  the  npper  jaw*  On  the  other  hand, 
the  lower  jaw  is  so  embedded  in  soft  parts,  and  so  near  to  important 
parts — e.f}.,  pharynx  and  pterygoid  fossjc—that  delay  may  render  the 
extirpation  of  the  growtli  impossible.  I  would  refer  my  rea<lers  to  tAvi> 
cases  in  which,  after  partial  operations  in  Mn  Heath's  hands  (Hunt, 
Lects.,  Brit.  Mid.  Jonrn.,  Jnne  iS  and  July  2,  1887},  fatal  extension 
and  reap|iearance  of  the  growth  took  place. 

H.  Eemoval  of  Half  of  the  Lower  Jaw  (Fig.   164).— The 

patient's  head  and  sbonlders  are  raised,  las  body  brought  to  the  edge 
of  the  table,  and  the  head  moved  to  the  opposite  side.  The  operator 
stands  on  the  affected  side,  or  operates  on  either  jaw  from  the  riglit, 
Tiie  parts  are  again  rendered  as  sterile  as  jjossible.  A  preliminary  laryn- 
gotom}^  will  rurely  be  called  for,  and  only  when  the  growth  is  so  vascular 
as  to  make  plugging  of  the  fauces  a  wise  precaution.  As  it  will  be  well 
in  most  cases  to  explore  the  sub-maxillary  region,  the  incision  which 


Fio.  163. 


isc 


Gunt's  saw.    A  form  very  convenient  for  section  of  the  jiiwir, 
(lV>wii  Brt»/  Cut.) 

begins  just  below  the  lip*  in  the  centre  of  the  chin,  should  pass  down  to 
the  hyoid  bone.  Hence  it  is  carried  laterally  well  below  the  mandible 
abjng  the  sub-maxillary  cervical  crease  (Kucber)  to  a  point  a  finger's- 
breadth  behind  and  below  tlie  angle.  The  authority  just  mentioned 
advocates  this  level  for  the  lateral  part  of  the  incision  as  sparing  the 
supra-maxillary  branch  of  the  facial  nerve.  The  incision  is  carried 
down  to  the  btme  over  the  chin  ;  over  the  facial  artery  it  should  he  only 
skin-deep.  This  vessel  is  next  secured  between  two  ligatures.  In 
raising  lite  flap  thus  nmrked  out,  the  nniscles,  where  it  is  safe  to  do  so, 
are  raised  with  it  by  a  periosteal  elevator  and  the  point  of  the  knife, 
includirjg  tlie  small  ones  in  front  and  the  masse ter  and  buccinator 
behind,  Wiiere  there  is  any  risk  of  their  being  infiltrated  the  flap 
must  consist  of  skin  and  fascia  onl)^  Such  arteries  as  the  mental  and 
masseteric  will  now  probably  need  attention.  From  the  inner  asjtect  of 
the  mandible  the  muscles  are  next  detached — ^viz.,  anteriorly  tlie  digas- 
tric, mylohyoid »  genio-hyoid  and  genio-hyoglossus,  aiul  posteriorly  the 
internul  pterygoid^  until  the  mucous  niembrane  is  reached,  but  the 
cavity  of  the  mouth  should  not  he  opened  at  this  stage,  if  possible. 
The  flap  that  has  been  raised  is  wrapped  in  sterile  gauze. 

An  incisor  being  extracted  if  needful,  the  jaw  is  divided  to  one  side 

tof  the  symphysis  well  in  front  of  the  growth,  by  means  of  deeply 
•  If  there  are  tenmrm  for  efifMx-lnl  speed,  such  as  the  condition  of  the  patient^  or  if  the 
growth  is  very  large,  the  red  tiorticr  should  be  divided,  as  this  facilitates  matt-era  rnach, 
nnd  the  ftdditiotial  deformitj  is  very  slight. 
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jititcliiirg  il  with  lliu  saw*  Wfore  using  the  bone-forreps  or  c)ii»el.  If 
it  be  uee<lful  to  remov*^  the  bone  so  freeh'  that  the  gymphysis  iin«l  the 
l*<»niftl  tubercles  are  removed  ftlso,  the  toujiue  must  Vie  carefully  pre- 
vented from  fjilling  buck  upon  the  birvnx  by  means  ui'  a  loop  of  stoat 
siik  passed  tbron^^h  the  tip.  The  bone  beinj/ tlivitled  mid  pulled  out- 
wnrds,  any  of  tlie  musrles  which  remain  undivided  on  the  inner  a.s|>««t 
of  tlie  jiivv,  tof^ether  with  t!ie  bucral  mucouH  niendjrane  at  ili*  jimctioii 
with  the  ulveMliis,  jire  divided  with  blunt* pomted  scissors.  Care  must 
be  again  taken  not  to  letive  beliiad  htiv  inliltrated  tiftsnes.  In  a  very 
few  eases,  where  theiuiture  of  the  growth  admits  of  it,  tlie  sub-niiixillat7 
and  Hub-hngnal  ghinds  may  be  spared  by  keeping  the  knife  or  scissors 
tdose  to  tfie  bone, 

'I'he  nnterior  indf  of  the  jaw  being  now  freed,  the  surgeiin,  taking  it 
in  }»is  left  liand,  everts  it  tat  as  to  divide  the  internul  pterygoid  more 
freely,  ami  also  the  inferior  dental  nerve  and  vessels.  The  jaw  is  next 
strongly  depressed  so  as  to  bring  down  the  eoronoid  process,  and   the 

insertion  of  the  temporal  nuiscle.    This 
Fia.  164,  strong  tendon   requires  complete  divi- 

sion, as  depression  of  the  bone  brings 
fasciciihis  after  faseicuhis  into  view.  If 
the  eoronoid  process  is  very  long  it  umj 
hitcfi  against  the  malar  bone  ur  be 
jai limed  against  it  by  the  hulk  of  the 
tnnioor :  in  sueh  ease  it  had  better  be 
cut  off  with  bone'f<jreeps,  and,  after  the 
removal  of  tlie  growth,  dragged  down 
with  sequestrum- forceps  and  removed. 
After  the  temporal  tendon  is  thoroughly 
detaehetl  (when  this  is  effected  the  jaw 
comes  (hiwn  more  easily),  strong  depres- 
sion of  the  jaw  is  continued  so  us  to 
bring  the  condyle  within  reach,  no  e version  or  rotatioji  outwards  of 
tlie  bone  being  permissible  at  this  stage  of  the  operation,  or  the 
interind  maxillary  artery,  which  passes  between  the  neck  i>f  the  jaw 
and  the  internal  lateral  ligament,  will  be  brought  into  the  wound, 
and  very  likely  cut,  causing  triuiblesonie  Inemorrhage,  Tlie  external 
pterygoid  is  next  partly  toru  tbrttogii  with  tlie  linger  or  !he  director, 
the  capsular  ligament  is  t>pened  in  front  with  the  careful  use  of  knife 
or  scissors^  which  next,  kept  close  to  the  bone,  tliviiles  the  lateral 
ligaments,  when  the  jaw  comes  away,  the  final  separation  being 
usually  effected  by  the  remaining  fibres  of  the  external  pterygoid  being 
torn  through,  together  with  the  stylo-maxillary  ligament  ami  the  j^eri- 
osteum  to  which  it  is  atiaebed.  The  knife,  if  it  is  required  liere,  shunld 
he  kept  very  closely  in  contact  with  the  pi)sterior  bordvu"  of  the  ascend- 
ing ramus*  But  usually,  after  division  of  the  external  biteral  ligament, 
the  mandible  can  be  pulled  away. 


•  When  the  coinlil  jod  of  things  lultnlls  of  it,  the  jiiw  should  Rlwai^s  be  divided  as  far 
from  the  symphy.siH  iw  i>{>isibkv  in  onler  to  p rusher ve  the  aoteriur  belly  of  the  digAstric 
and  ita  insertion,  which  will  thus  counteract  the  tCDdcnt^y  of  the  mns*clcs  on  the  opposite 
aide  to  draw  the  chin  sonieivhat  over.  It  k  convenient  to  b*  provided  with  a  Gunls  i 
(Fig.  165),  or  one  with  a  movable  back. 
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It'  i\\(*  iijii-riinl  mnxillary  artery  has  been  diviiieil,  \vliii:li  is  suiin-times 
extnisable  in  eases  of  large  growths  extending  far  up,  it  can  be  readily 
secured  in  the  laj'f^e  woimd. 

If  the  operator  tiiids  tlie  vertical  part  of  his  incision  insufficient,  and 
yet  does  not  Hke  to  praloiig  it  for  fear  «if  dainuging  the  ehief  part 
of  ihe  seventh  nerve,  the  soft  parts  should  be  well  raised  by  a  retraetor, 
after  being  pushed  upwards  with  a  periosteal  elevator. 

In  eases  where  tlie  jaw  has  been  extensively  thinned  or  eroded  by 
growth  it  is  very  likely  to  fracture  under  tlie  depression  whicli  is  required 
to  bring  duwn  the  condyle.  If  this  aeirident  occur,  removal  iif  the 
condyle  and  corunoi*!  process  is  rendered  difficult,  us  the  latter  is  drawn 
upwards  under  the  zygoma  by  the  temporal  nuiscle.  Their  removal 
will  be  fHeilituted  by  dragging  them  {lown  with  lion -forceps  and  dehich- 
ing  the  temporal  tendon  with  blunt-pointed  scissors.  Formalin  or  zinc 
chloride  (gr.  40^31.)  should  be  applied  to  a  possibly  infected  surface. 

All  hteniorrlnige  being  securely  arrested,  the  sub-nnixiUurv  region  is 
investigated,  and  if  needful  is  thoroughly  cleared  out.  Careful  search  is 
made  ior  any  remaining  infiltration  of  the  parts  severed,  or  for  any 
outlying  portions  of  growth.  The  Hap  is  then  brought  down,  and 
adjusted  witli  one  or  two  points  of  silver  suture  and  sutures  uf  saluiun- 
gut  and  horsehair,  drainage  being  iirst  provided  for  by  bringing  a 
dniinHge-tube  from  the  neighbourhood  of  the  condyle  through  the  wound 
below.     Iodoform  with  collodion  is  then  brushed  over  the  wound. 

Es[>ecial  care  must  be  taken  in  exactly  uniting  the  red  line  of  tlie 
lip  and  suturing  the  mucous  membrane  with  horsehair  left  lung  (p.  486) 
if  this  has  been  divided. 

The  wound  is  then  dressed,  as  at  p.  4S6,  and  the  patient  here  also 
should  he  propped  up  to  facilitate  escape  of  the  discharges.  For  the 
first  few  days  it  nmy  be  well  to  feeil  by  a  nasal  tube,  ait  led  by  rectal 
enemata  and  suppositories.  The  patient  should  wash  his  moutli  out  as 
frequently  as  possible,  as  directed  at  p.  487,  The  drainage-tube  should 
be  shortened  so  that,  as  soon  as  is  safe,  it  ceases  to  communicate  with 
the  cavity  of  the  mouth. 

From  time  to  time  attention  has  been  drawn  to  the  need  ofreplaeing, 
artitieially,  the  retnuved  portion  of  the  jaw  (McBurney,  AnmilH  of 
iSnriferiff  July,  1894,  Pearce  Gould,  Lantrt^  Jaii.  16,  1897,  p.  179),  and 
thus  restoring,  in  a  measure,  the  power  of  mastication  and  removing 
the  defurmity.  C.  ^Martin,  a  surgeon-dentist  of  Lyons,  brought  forward 
an  artificial  jaw  nnule  of  gutta*percha  in  1S89,  It  is  fastened  to  the 
remaining  portions  of  the  jaw  with  uails  or  screws  at  the  close  of  the 
operation.  A  series  of  perforations  allow  of  the  passage  of  discbarges 
and  of  irrigating  Huiils.  It  renniins  in  place  during  the  entire  jjejiod  uf 
wound  repair.  About  the  third  week  it  is  replaced  by  a  permanent 
artihcial  jaw  provitled  with  teetb.  This  and  other  forms  of  artificial 
jaws,  some  uuide  of  aluminium,  are  figured  by  Sch]a.lici*  (1<k\  » it prac it). 
An  admirable  result  of  what  Martinis  splint  can  eifeet  is  shown  b}'  the 
illustration  of  a  girl  mi.  18,  in  whom,  eight  years  before,  Schlatter 
resected  10  cm,  of  the  lower  jaw.  Here  neitlier  speech  uur  mastication 
were  impaired. 

Bifflculties  and  Posaible  Mistakes  during  the  Operation. 

(i)  Slipping  back  of  the  tongue,  if  the  symphysis  has  been  removed, 
(2)   Wound  of  the  phai^ynx  by  not  keeping  the  knife  close  to  the  bone 
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in  separnting  tlie  soft  parts  from  the  aiu'le  of  the  jaw.  Tbiii  inter- 
fi^ros  with  the  patient's  beitig  nble  to  swallow^  from  the  very  firsL 
(3)     Frncture    of  the  jaw.     (4)     Jntiitintig   of  the    coroiioid    prooesfi. 

(5)  lli^dciity  mu\  permimeiit  coiitractioii  uf  tlie  temporal,  m^vsseter.  &c. 

(6)  Wound  of  tlie  internul  maxillar)*  vessels*  (7)  OutlyiDg  growth  m 
the  temporal  rej^ion,  or  n«^ar  to  tlie  t*>nsil  and  lar^e  vessels, 

C.  Operations  for  Complete  Bemoval  of  Both  Jaws.* 

Befurt;  leaving  the  snbjert  of  removal  of  the  jaws,  a  few  wonts  init_v  he 
said  of  those  rare  eases  wliieh  o€*easionally  call  for  removal  of  both  the 
upper,  or  the  whole  of  the  lower  jaw,  or  both  thejawa  on  the  one  side.t 
Space  does  not  admit  of  my  doing  more  than  give  brief  references  to  a 
few  cases. 

The  growths  which  call  for  removal  of  l>oth  upper  jaws  simultaneously 
fall  mainl}'  under  the  two  heads — (a)  Epithelioma  of  the  palate  and 
alveoli  involving  one  or  bot!i  of  the  antra ;  *  ((i)  Growths,  usually 
Barcomatons,  springing  oft^ni  from  the  base  of  the  skull  or  some  part 
of  the  naso  pharynx,  and  projecting  forwards  the  jaws  with  hideous 
deformity. §  These  cases  are  much  less  favourable  than  the  epithelio- 
mata. 

In  either  case  Uje  parts  are  exposed  by  slitting  the  centre  of  the 
upper  lip  and  tlieu  carrying  the  incision  ronnd  the  nose  on  eitlier  side# 
Fergusson's  incision  being  made  use  of  as  far  as  needful.  In  a  few 
cases,  in  order  to  get  adequate  room,  it  nniy  be  needful  to  make  incisions 
from  the  angles  of  tlie  mouth  to  the  malar  hones,  and  raise  all  the  inter- 
mediate soft  parts  as  a  flap.  Wherever  it  is  feasible,  as  in  cases  where 
the  gnnvth  has  begun  in  the  alveolar  processes^  the  infra-orbital  plates 
should  be  retained.  This  nniy  be  done  by  sawing  through  both  hones 
from  the  nose  outwards,  and  Ci)mplefcing  the  separation  of  tlie  lower  part 
of  tlje  nuixiihe  from  the  upper  by  an  osteotome  orcliiseh  After  the  full 
account  already  given  of  removal  of  the  upper  jaw,  no  description  need 
be  given  of  these  operations  for  removal  of  both  halves  sinniltaneously. 
The  greater  risk  of  shock,  the  liability  to  more  profuse  hmmorrhage^  the 
probability  of  finding  the  growth  extending  far  back  into  the  different 
fossie  and  nlong  the  base  of  the  skull^  are  obvious*  Later  on,  if  the 
patient  make  a  gocni  recovery,  the  help  of  a  dentist  will  he  much  needed 
in  titling  some  form  of  obturHtor,  as  articulation  is  now  far  more 
imperfect.  The  deformity  is  also  obviously  far  greater.  In  fact  the 
operation  is  only  justifiable  in  a  patient  of  good  vitality  and  with 
increasing  pain  from  pressure  on  the  nerve  foramina. 

Thatsucli  extensive  operations  arc  still,  occasionally >  required  is  shown 
by  a  case  of  Dr*  Bernays,  of  St,  Louis  (Med,  Ret\y  Mar.  28, 1896)-    Here,  in 


•  It  is  aot  ftlwaya  easj  to  tell  the  limits  of  a  groft^th  of  the  jaw.  Thus  one  of  these  may 
extend  up  to  the  level  of  the  lower  |mrt  of  the  ejir,  bulge  forwanls  close  up  to  the  nose, 
crt-ep  low  down  in  the  neck,  and  yet  orig'inate  in  the  lower  jnw.  lu  deiciding  t«  which 
jiiw  a  gTowth  belongs^  attention  should  bo  paid  to  involvenneiit  of  the  floor  or  rcM>f  of  the 
mouth,  and  the  results  of  masticatory  movemcnta. 

t  Mr.  Spanton  {Brit,  Med,  Jour  ft.,  1885,  vol.  ii,  p.  64)  records  a  case  in  which  first  the 
upper»  and,  a  few  months  later,  the  lower  jaw  011  the  ritjht  si<le  Ijccame  the  seat  of  nukLig- 
Bant  diseaae.  The  jaws  were  removed  at  an  interval  of  a  week.  The  patienti  aged  55, 
recoveretl  from  the  operations,  but  the  lower  growth  qiiit^kly  reapt>eartxl, 

J  Godlee,  Clin.  tStw.  Trantt.,  vol.  xx.  i>.  2G0. 

§  J.  Lane,  Lancet,  Jan,  25,  1862  ;  Bobsoa,  Bvit.  Med.  Journ.,  Oct.  u,  1873. 
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ainas  mi,  31,  a  roemrent  sarconia  reqiiirctl  the  removal  of  hutb  inaxitla; 
and  must  of  the  bones  of  the  nose,  A  preliminary  trat-heotamy  was 
performed  and  Trendelenberg*aapparatiiB  emplojed.  The  patient  made 
a  good  recovery,  but  the  disease  reappeared  ten  months  later.  Excellent 
photographs  ilhistrate  the  condition  before  and  after  the  operation.  In 
two  other  cases  Dr,  Bernays  had  removed  both  inaxilhp. 


OPBBATIOJf S    TO   BEI.IEYE    FIXITY  OF  THE   I.OWEE   JAW 

{Fig.  165). 
SUTtJBE    OF    DISPIiACEJD    FIBEO^CARTILAGE. 

The  above  condition  may  be  due  either  to  changes  in  the  temporo- 
maxillary  articulation  resulting  in  ankylosis,  or  to  cicatricial  bauds 
betwet^n  the  jaws,  or  to  both. 

Operations. —  The  two  usually  performed  are  : 

(L)  Excinion  of  the  condyle,  an  operation  indicated  when  the 
mischief  is  limited  to  the  joint  itself. 

(ii.)  Esumrcirs  operation  of  removing  a  wed|(e  of  bone  from  the 
horizontal  ramus  in  front  of  the  cicatrices  and  masseter;  this  operation 
being  preferable  to  the  first  when  scars  are  present  which  interfere 
with  excision  of  the  condyle^ 

Conditions  justifying  One  of  the  abo¥6  Operations, — lu ability  to 
open  the  monlh^  resisting  use  of  wedges,  Sec*  Ftetor  of  saliva  and 
breath,  DiiHculty  of  speech.  Inability  to  eat  solid  food.  The  above 
ai*e  bniught  about  by  the  following  causes,  which  will  be  enumerated 
together  beie,  though  some  call  for  one  of  the, above  operations  and 
some  for  the  other,  viz. : 

I,  luflamumtion  of  the  joint  set  up  by  a  punctured  wound,!  gonor- 
rhceal  arthritis,  severe  contu^ionj  or  sprain,  osteo-arthriti8,§  or  snppu- 
rative  arthritis,  from  abscesses  burrowing  into  the  joint,  c.r^f,,  abscesses 
contiected  with  otitis  media.  2,  An  uin-educed  dislocation  in  which 
mucfi  stitiuess  rt^mains  after  attempts  at  reduction  have  fniled,  in  a 
patient  healthy  and  not  advanced  in  life,  3,  Cicatrices  after  sloughing 
set  up  by  scarlet  fever,  measles,  typhus,  cancrum  oris,  or  mercurial 
stomatitis.  4,  Cicatrices  after  suppuration  due  to  necrosis  or  alveolar 
abscess. 

'J'he  most  difficult  cases  to  deal  with  are  those  where  there  has  been 
much  previous  suppuration,  and  where  the  mischief  is  bilateral.     The 

•  MecliaDical  apparalui*  moat  be  use«t  early  to  do  any  good.  Doily  forcible  use  of 
levcra  U  usually  unsat  is  factory,  iiad  the  use  of  iotcnlental  shields  cau  do  little  more  than 
retard  sair- formation, 

t  ly.  Mr.  Hilton's  case  {ReMt  and  Pain^  p.  114),  la  which  bony  ankylosis  oE  this  joint 
and  of  the  upper  cervical  vertebr»  seemed  to  date  to  a  punctured  wound  in  the  neck. 

X  Mr.  Heath  {R.CS.  Lecix.^  1887,  voL  il,  p.  114),  mentions  a  case  in  which  ankylosis  of 
the  temporo-maxiOaiy  joirit  followed  on  a  kick  fiom  a  horse  on  tbe  side  of  the  face*  In 
such  casai  a  fracture  may  co-eriBt,  W.  J,  Uoe  (Ann.  Surg,^  May,  1905)  ia  of  opinion  that 
bony  ankylosis  here  invariably  resuUa  from  fractui'e. 

§  Uotid  iJlnst rations  of  thir*  coadition  are  given  by  Mr.  Heath  (^Brit,  Med,  J(*UTn,^  ^^^T* 
vol  ii.  p.  55).  The  hbro-  and  articular  cartihigea  will  probably  be  wanting.  See  also 
Prof*  Humphry's  case,  A  llept^vt  t*f  Some  Case»  t*f  O^niUim^  pamph.,  1856. 
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earlier  aiiv  need  til  opirntion  is  perforiiiefl  in  yonnjj  pntietits  the 
better,  owing  to  the  interference  with  the  eruption  of  the  teethe  uud 
the  wasting?  r»f  the  inusch^s  whielj  is  sure  to  foHow.  In  my  experience 
tlie  best  results  follow  on  bilateral  excision  of  the  com! vie,  with  removal 
of  the  eoronoi*!  process  if  needfuL  It  has  been  stated  (R.  MataSt 
Journ,  Amrr,  MaL  Assoc. ^  Nov,  28*  1903)  that  if  Esmareh's  method 
be  niarle  use  of  i>n  both  sides,  Uiss  of  control  of  the  intervening  frag- 
ments wiil  foOow^  Mr.  Swain* s  case  (p.  514)  proves  that  this  is  not 
correct.  In  the  worat  causes,  several  operations  and  the  most  per- 
severing after-treatment   will    be   required,  if  a  satisfactory  result   is 

to    follow. 

Eiicision  of  the  Condyle  (Fig.  165). — This  operation  is  indiciited 
when  the  misebief  is  limited  to  the  joint  itBelf,  as  may  be  the  case  iu 
the  first  two  conditions  given  above* 

It  may  he  performed  as  follows : 

An  ineisiou  about  IJ  ineb  long  is  made  on  a  level  with  the  tragus 
along  tbe  lower  border  of  the  zygoma.     The  parotid  and  branches  of  Uie 

Fio.  165. 


A,  Exeiaion  of  uorulyle,  a,  ExeiHiuu  of  cof^iiKviil  uiid  eondvloi*!  |irooe««. 
C,  Esitinrcli'fl  mocliticcl  npemtion.  Thit*  muHt  alwaytt  be  in  frutit  of  all 
cicjitriz-iiflAtie.  It  hapjwius  lo  correspotnJ  here  u»  nti  t-Hlcutulouis  iiart  of  tbe 
jaw. 


facial  nerve  being  drawn  down,  tlie  nmssett^r  fibres  are  cleared  away 

from  their  insertion  witli  h  narrow  elevator,  and  tbe  joint  exjiosed.  The 
neck  of  the  condyh^  is  now  sawn  tbniugb  with  a  iine  saw,  or  divided 
with  an  osteotome,  and  tbe  condyle  tm'ued  out  with  an  elevator,  the 
external  pterygoid  being  detached.  Tbe  iibro- cartilage  is  left  behind. 
The  periosteum  should  not  be  preserved.  Tlte  bone,  which  must  not 
be  splintered,  shoubl  then  be  further  pared  down  ;  and  the  operation 
will  very  likely  nved  r-'|>eating  ou  tbe  opposite  side  before  auliiciently 
i'lGe  movement  is  regained.  Care  nmst  be  taken  in  prising  out  the 
condyle,  in  the  use  of  gouges,  &C.,  not  to  open  tbe  cranial  cavity.  The 
use  of  a  small  drain,  e.ff,  of  sterilised  h<irsebair,  will,  usually,  he 
advisable.  While  the  patient  is  still  under  the  amestbetie  the  month 
should  be  opened  with  a  gag  to  a  lull  inch  at  least,  m*jre  if  possible. 
The  use  ot  Inird  wood  wedges  or  cones  grooved  transversely  to  give 
resting  places  for  the  teeth  sliould  be  methodically  ejiiph>yed.  This  step 
should  be  frequently  repeated  with  the  aid  of  nitrous  oxide  or  ether  if 
needful.  The  case  must  he  watciied  most  carefully  owing  to  the 
frequency  with  which  relapses  take  place. 
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If  more  room  is  required  a  small  triangular  flap  is  raised  aiul  turned 
forwards  bj  a  short  incision  ful lowing  the  lower  margin  of  tlie  zygoma 
and  a  second  similar  one  descending  from  this  over  the  joint,  and 
placed  anterior  to  tlje  temporal  artery.  Injury  to  the  facial  nerve,  the 
parotid  ghmd  and  duct,  and  the  transverse  facial  artery  is  avoided  by 
careful  dissection  with  blunt  instruments. 

In  severer  cases  it  will  be  a<lvj sable  to  remove  the  corouoid  process  as 
well,  and  thus  leave  a  wider  gap.  Dr.  Mears  (Arner.  Journ,  Mt'cL  Sri.f 
1883,  p.  459)  considers  that  this  method  has  the  advantages  of  being 
apidicahle  to  all  leases,  and  of  giving  better  results,  and  I  entirely  agree 
with  him  from  my  experience  of  it  in  one  case  in  which  the  result  was 
excellent.  A  little  facial  paralysis,  usually  temporar\'p  is  often  present 
after  removal  of  the  condyle.  After  more  extensive  iirterference  with 
the  soft  parts,  there  is  a  greater  risk  of  its  being  pennanent*  After 
operations  here,  liable  to  be  followed  by  nnich  swelling,  the  best  dress- 
ing will  he  a  hot  boracic-acid  h>mentation  fre^jueutly  renewed.  To 
prevent  recurrence  ot  the  stillness,  every  means  should  be  taken  to 
ensure  asepsis  of  tbe  wound  throughout.  If  hajmorrhage  occur,  plug- 
ging with  sterilised  gauze  must  he  made  use  of. 

A  word  of  caution  is  needed  here.  In  one  of  Roe's  cases  (loc.  supra 
cit,)  asphyxia,  due  to  the  falling  hack  of  tbe  hyoid  bone  and  tongue, 
followed  on  ojicning  tlie  jaw\     Roe  saved  his  patient  by  laryngotomy. 

Eemarch's  Operation  (Fig.  165).  This  operation,  which  is  suited  to 
those  cases  where  the  fixity  is  brought  about  by  cicatrices  within  the 
mouth  rather  tlian  by  mischief  limited  to  the  joint,  consisted  at  hrst  in 
simple  division  of  the  nnindible.  Removal  of  a  wedge-like  piece  of 
bone,  in  other  words,  a  cunt^ifttrni  osteotomy,  in  front  of  all  scars,  is  to 
be  preferred.  I)i vision  of  the  bamls  inside  the  mouth  is  absolutely 
futile,  iind  attempts  to  cover  the  wounds,  mude  by  excision  of  scars, 
with  Haps  of  mucous  membrane  or  skin  are  dillicult,  bloody,  and 
disappointing.  The  most  recent  of  these  is  tlie  phin  of  the  late 
V.  Mikulicz,  who  drew  hirward  a  Hap  from  the  masseter,  and  fixed  it  to 
the  edges  of  the  gap  between  the  fragments  with  sutures. 

An  incision  2  or  2|  inches  long  is  made  along  the  lower  border  of 
the  jaw  in  front  of  the  nuxsseter  and  cicatrices.  This  incision  should 
go  down  to  the  bone :  the  facial  artery  will  probably  need  securing. 
As  the  soft  parts  are  raised,  any  muscidar  tibres  met  with  on  either 
aspect  should  be  carefully  detaclied*  A  triangulnr  wedge  of  hone,  of 
suthcient  size,  is  then  removed  with  a  narrow  saw,  ^/.f/.,  Gigli's  {p.  369) 
or  Gant's  (l^^ig.  163).  Tbe  sections  should  be  made  as  cleanly  as 
possible  to  avoid  risk  of  necrosis,  and  tlie  periosteum  should  he  removed 
with  tiie  hone.  The  wedge  should  measure  at  the  very  least  I J  inch 
below^  and  J  inch  above,*  and  it  must  be  taken  from  a  part  entirely 
in  front  of  any  cicatricial  tissue. 

If  possible,  its  apex  should  correspond  to  an  edentulous  gap  in  the 
alveolar  process.  If  the  dental  artery  bleed  freely,  the  foramen  should 
be  plugged  with  a  tiny  sterilised  wooden  plug  or  the  bone  crushed  in 
around  tlie  bleeditig  point. 

Some  surgeons,  who  prefer  a  cuneiform  osteotomy  to  excision  of  the 
condyle,  advise  removal  of  the  bone  at  the  angle  of  the  jaw,  not  in 


*  In  two  of  Mr.  Hefttli*s  coses  tbe  wedge  removed  included  tbe  mental  foriimen. 
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front  of  it  Here  an  angular  skin  incision  is  made.  Such  a  coursi 
only  be  pennmsilile  wliere  no  cicatricial  tissue  is  present.  To  prerent 
u  return  of  the  ankylosis  some  Continental  surgeons  have  inserted  a 
Hap  ui  niuscle,  e.//,,  tenjporal  in  the  case  uf  the  condjlei  and  masseter  in 
that  of  Esinareh's  operation,  securing  it  in  place  with  sterilised  catgut 
We  owe  tljis  step  to  the  ingenuity  of  French  surgeons,  who  first  in 
use  of  it  by  inserting  a  Hap  from  the  triceps  after  excision  of  the  elbo* 
I  believe  it  to  be  a  needless  comphcatiou  if  only  eufficieut  bone 
reniuved  in  every  case. 

Owing  to  the  tendency  to  relapse,*  passive  and  active  moTement 
should  be  made  use  of  early ,  and  at  Brst^  if  needful,  with  the  aid  of 
an  ansBsthetic. 

The  operation  should  be  perfonned  early  in  caaes  where  cicatrisa- 
tion after  severe  ulceration  is  leading  to  increasing  fixity  of  the  jaw, 
uitimutely  needing  operative  interference. 

That  uell-koowii  surgeon  Mr.  Swain,  of  Plymouth,  who  advocated 
Esniareh's  opejation  strongly,  as  preferable  to  the  operation  on  the 
condyle,  published  a  most  successful  case  {Lancet^  vol.  ii,  1894,  p.  18' 
iu  which  he  operated  on  both  sides  simultaueoualy,  by  a  modification 
Esmarch's  ojiemtion. 


The  ]i\ws  bad  \*ccii  closed,  after  scarlet  fever,  for  thirieea  yeArs.    An  exciaioD  About  i 
inch  and  a  half  long  was  lutulc  juist  at  the  ajigle  of  one  jaw,  and  then  on  the  other  %id 
purnllcl  with  the  liueof  the  jawk,  the  [K>mt  of  the  angle  being  at  the  cent  re  of  the  inc 
1'he  knife  wm  cflrried  at  utice  down  to  the  bone.     With  a  rns{>atorj  the  whole  oC  I 
jjt?no4*teum  on  the  outer  luid  trtacr  surface  of  the  angle  of  the  jaw  was  lifted  from  the  1 
together  with  the  insejtionH  ot  the  maascter  and  iuternal  jiterygoid.    A  narrow  taw 
t  hun  ft[»pli>.d,  and  a  triangular  jneee  of  bone  removed,  including  the  angle  of  the  Jaw, 
measuring  at  it£  base  about  one  inch. 

Mr,  Swaiu  thus  compares  his  mod ifjcatioti  of  Esmarch's  operatioi 
with  removal  of  the  coedyle  :  **  Kroui  an  anatomical  point  of  vie 
there  can  he  no  doubt  that  the  operation  is  a  far  siiupler  one.  The 
incision  is  so  placed  behind  tlje  angle  of  the  jaw  as  to  be  liardly  per- 
cqitible.  Tlie  careful  raising  of  tlie  periosteum  from  the  bone  not 
only  renders  tlie  future  steps  of  the  operation  ahnost  bloodless,  but 
affords  *^reat  support  to  the  central  portion  of  the  jaw,  especially  when, 
as  in  nty  case,  both  sides  are  o]>eratetl  upon  simoltaiieously.  The 
only  really  important  parts  divided  are  the  inferior  dentjd  artery  and 
nerve.  From  the  artery  there  is  little  or  no  bflemorrhage,  and  should 
it  occur  it  is  easily  controUed  by  plogging.  Tbe  division  of  the  nerve 
is  absolutely  of  no  impi^rtance,  the  only  result  being  slight  anmsthesia 
over  the  chin.  The  division  of  the  bone  at  the  angle  sets  free  the 
whole  of  the  masticatory  apparatus  of  the  lower  jaw,  which  can  be  at 
once  opened  to  its  full  extent.  The  subperiosteal  method  preserves 
the  attachment  of  the  masseter  and  internal  pterygoid  to  the  inner 
surface  of  the  angle,  thus  keeping  intact  the  two  elevator  muscles.     If 


•  This  relapse  is  more  likely  if  the  wedge  is  not  removt?d  well  in  front  ol  all  cicatrices, 
Thufl,  Mr.  Heiith  {Dtx,  ami  IhJ,  of  the  Jawi^  p.  332)  foimd^  two  years  after  Esmaroh'i 
operation  for  couiplcte  closure  of  the  jawsi,  that  the  interrai  between  the  left  inolarB  had 
dimmubed  from  j  to  |  iuchf  tind  that  between  the  lateral  incisors  from  |  to  |  inch. 
Mr.  Heath  thought  that  in  this  case  he  had  not  heeu  flullicieutlj  careful  to  make  the  I 
Ketaion  entirely  in  front  of  the  cicatrices. 
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a  sufficiently  large  wedge  is  removed  the  danger  of  relapse  is  very 
remote."  Mr.  Swain  collected  in  his  paper  nineteen  other  cases 
of  operation  for  closure  of  the  jaws,  of  which  twelve  were  cases  of 
removal  of  the  condyle  or  portions  of  the  neck.  In  very  few  of  the 
former  was  the  result  comparable  with  that  obtained  by  Mr.  Swain  in 
his  case. 

Suturing  of  a  Displaced  Inter-articular  Fibro-cartHage. — ^Where  sub- 
laxation  of  the  cartilage  does  not  yield,  as  it  usually  will,  to  blistering, 
tonics,  &c.,  and  troublesome  clicking  and  catching  of  the  jaw  persist. 
Prof.  Annandale  has  twice  successfully  operated  as  follows  (Lancet, 
1887,  vol.  i.  p.  411) :  An  incision  about  three-quarters  of  an  inch  long 
is  made  over  the  posterior  margin  of  the  external  lateral  ligament,  and 
carried  down  to  the  capsule.  Bleeding  having  been  stopped,  the 
capsule  is  opened,  and  the  fibro-cartilage  seized  and  drawn  into  position, 
then  secured  by  catgut  to  the  periosteum  and  other  tissues  at  the  outer 
margin  of  the  joint. 
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CHAPTER   VIII. 
OPERATIONS  ON  THE   LIPS. 

HARE-LIF  AND  OTHER  PLASTIC  OPEBATIOTTS  ON 
THE  LIPS, 


fully 


HARE-LIP  (Figs.  i66  to  i8l). 

In  the  remarks  that  follow,  and  in  all  kindred  instances,  I  wish  : 
uiKleratood  that  I  an*  writing  nnly  for  my  juniar  brethren,  men  who  are 
at  the  coninien cement  of  thi^ir  surgical  experience,  and  whose  surround- 
ings in  the  difficulties  wliicli  tliey  have  to  face  have  to  be  carefully 
taken  into  aeconut*  The  view  held  by  some  that  tlie  operation  on 
palate  shoubl  alnat/s  precede  that  on  the  lip  and  should  tdtrai/9  be 
formed  very  early  in  life  is  referr**d  to  at  p.  549.  Bruphy*s  operatior 
described  at  p.  570.  I  need  nut  remind  the  thoughtful  amongst 
readers  that  it  does  not  in  the  least  follow  that  the  success  attained  by 
a  few  who  liave  had  especial  experience  and  opportunities  applies  to,  or 
tljat  the  rule  laid  down  by  tlieni  is  to  be  safely  followed  by,  others  whose 
lot  and  whose  surnuindings  are  widely  different. 

Best  Time  for  Operation. — Any  time  after  the  second  or  third  month. 
For  most  cases  the  third  to  the  sixth  n^onth  is  the  best.  All  should  be 
over  by  the  seventh  month,  wlien  dentition  bei^'ins. 

With  regard  to  operntit»ns  at  an  earlier  or  later  date  than  the  above, 
it  is  interesting  to  note  what  Bir  W.  Fergnsson,  wdiose  experience  wa^^ 
unrivalled,  advocated  with  a  riper  experience.     Thus  in  his  Practic^^M 
Sunjertf   (4th    ed.   p.   573,   1857),  he  wrote  1   "  I  have  myself  operateJ^^ 
very  frequently  within  the  first  three  weeks  "  ;  and  a  little  later,  **  From 
all  my  reflections  and  experience  on  the  question,  I  am  more  than  evi 
disposed  to  reconnuend  a  very  early  oiierution.'^       In  Ids  Iiot/al  Colle^ 
of  Surgeons  Lrclftrt's  on  th'  Progress  of  Anaionrij  and  Surgvry  (1863 
with    an    experience    of   between    300  and  400  eases,  he  wrote :   ' 
decidedly  prefer  about  the  end  of  the  first  month,'*     Writing  later 
(Brit.  Med.  Journ,,  1874,  voL  i.  p.  403),  Sir  William  stated  that  liii 
favourite  time  was  from  "  three  weeks  to  three  months/' 

While  tlie  rule  of  British  surgery  is  to  get  the  operation  over  before 
dentition,  many  German  surgeons  defer  taking  any  steps  till  the  child 
has  entered  on  the  second  yean  Thus,  Prof.  BiHroth*  announced  his 
practice  as  follows  : — '*  Unless  tlie  parents  urgently  demand  an  opera- 
tion as  early  as  possible,  I  generally  juefer  to  ojierate  on  children  when 
tliey  are  more  than  one  year  old.     I  always  advise  this  in  strong  children 
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with  complicftted  hare-lips»  especially  when  the  inter-maxillnry  bones 
are  displaced  and  the  hare-iip  is  double.  I  have  been  pftrticularly 
satisfied  witJt  the  residtn  of  npcnition,  as  far  as  appearance  is  eoiicenied, 
on  children  at  ratlier  later  periods  of  life  Kud  in  adults."  Some  further 
renmrks  of  Prof.  BiUruth  are  quoted  at  p.  528. 

iJy  reasons  for  dtd'erriiig  the  operaliou,  as  a  ride,  till  after  the  second 
month,  are  : 

1.  The  dithculties  of  ^'etting  chiklreu  with  liare-lip  to  take  sufficient 
food  are  exaggerated.  Very  often,  uuless  the  palate  is  eleft  in  addition, 
these  eliililren  can  suck  well,  and  are  in  good  condition*  When  the 
palate  is  also  cleitj  a  serious  difficulty  iiuiy  arise  from  the  food  passing 
into  tlie  nose,  but  this  nniy  be  usually  met  by  carehd  feeding  with  a 
small  spooji  put  well  back,  if  a  su<;king-bottle  with  a  large  teat  and  a 
good-sized  hole  in  it  fails  (p.  548).  This  it  will  very  rarely  do,  if  slowly 
raised  so  as  to  give  a  little  milk  each  time.  Sometimes  it  is  best  to 
have  the  chihl  raised  wlien  fed.  The  mother's  milk  should  always  be 
drawn  and  given  when  possible. 

When  tbe  child  really  cannot  get  sufficient  nourishment,  and  is 
niarasmic  from  tliis  cause  only,  the  snrgeiui  may,  of  course,  operate 
before  three,  or  even  two,  nvontlis.  But  a  child  that  is  daily  wasting 
is,  daily,  less  and  less  able  to  meet  the  strain  entailed  by  the  operation, 
and  consequent  repair.  This  should  be  clearly  understood  by  the  friends, 
and  also  the  following  fact: 

2.  It  is  not  unconnnon  for  chihlren  with  hare-lip  to  die  soon  after 
birth  from  causes  quite  apart  from  this  deformity— viz,,  diarrhnm,  lung- 
trouble,  exhaustion.  In  such,  operation  is  nnadvisahle.  It  will  not 
mend  matters,  and  death  w^ill  be  pnt  <luwii  to  it,  and  not  to  the  above 
canses,  winch  wunld  have  destroyed  the  cliihl  hi  any  case.  In  another, 
smaller,  class  of  cases  the  operation  itself,  chietly  from  the  pain  it 
causes  in  a  weakly  child,  set  uis  to  start  a  process  of  fatal  wasting. 

3.  As  stated  by  Sir  1\  Smith  {Lamrt,  18G7,  vol.  ii.  p.  761),  '*  The 
operation  can  be  done  much  more  perfectly  mid  artistically  on  a  young 
child  than  ou  a  new-born  infant,  the  parts  being  larger,  more  fleshy, 
and  more  easily  handled.'*     Sutures  also  cut  out  less  readily. 

4.  For  the  first  few  weeks  of  life  tlio  elnld  has  scarcel}'  got  over  the 
change  from  iivtra-uterine  to  extra-uterine  life,  the  digestion  is  not  yet, 
so  to  speak,  in  full  swing,  ami  a  very  slight  shock  may  be  too  ranch 
for  the  low  vitality  of  this  period.  Until  those  surgeons  who  operate  on 
cleft  palates  during  tbe  fast  weeks  of  life  [uihlisli  a  sufficient  number  of 
cases  to  prove  the  contrary,  tlie  above  statement  must  remain  in  accord- 
ance with  common  surgical  experience  and  common  sense. 

5.  The  objection  that  early  closure  iA  the  hare-lip  renders  access  to 
the  cleft  ]>alate  more  difficult  is  dealt  with  at  p.  550. 

Conditiifn  of  the  }Ian''lijK — Before  operation,  the  following  must  be 
inquired  into.  Is  the  cleft  single  or  double  ?  If  single,  is  it  simple — 
f,£'., without  involving  the  nose,  and  without  fissure  of  the  palate  ?  Are 
the  sides  equal  mul  acute-an^ded,  or  divergent  Jind  unequal  ?  Other 
sources  of  diliiculty  are,  much  Hattening  of  the  nose  from  the  septum 
being  adherent  and  dragged  over  to  the  superior  maxilla  on  one  side, 
and  the  ala  of  the  opposite  side  being  spreatl  out  and  stretched  over  the 
upper  part  of  the  tissure.  Or  the  edges  oi'  the  lip  are  widely  ajiart,  and 
by  no  means  to  be  appnixiinatetl,  the  alffi  being  so  widel)' sepmated  that 
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lines  let  fall  vertically  through  thein  only  just  come  within  the  angl 

the  mouth. 

Other  more  general  points  will,  of  course,  be  remembered  as  infioenc- 
ing  the  result  of  the  operation.  Amongst  these  are,  the  digestive  and 
sleeping  power  of  the  infant ;  its  family  history  ;  the  existence  of  any 
weakening  t'ondition,  such  as  otorrlicea  ;  if  it  is  in  a  children*s  hospital^ 
the  possible  presence  of  any  cases  of  infantile  diarrhoea,  and,  by  no  means 
least,  the  pood  sense  nnd  patience  of  the  nurse. 

Tite  Single  Hare-lip  operation  and  the  one  applicable  to  the  largest 
number  of  cases  will  be  first  described  fully,  and  then  some  other 
modifications. 

(i.)  The  Operation  best  adapted  to  the  largest  number  of  oases 
(Fig,  i66). — The  child  being  wrapped  in  a  towel,  mnmmy-wise,  to 
ensure  the  hands  being  secured  if  it  "  come  to  *'  prematurely,  A.C 
is  given  fully,  and  the  head  is  held  suitably  presented  to  the  opera 
by  an  assistant,  whose  hands,  at  the  same  time,  make  pressure  upo: 
the  facial  arteries  as  they  cross  the  jaw.  The  lips,  and,  generally,  the 
ala^  also,  are  now  freely  separated  from  the  subjacent  hones  to  allow  of 
their  coming  togetber  wit  bout  tension.  During  this  step  the  knife 
should  be  kept  very  close  to  the  bone,  otherwise  the  liff?moiTbage  will 
be  free.  Some  advise  the  use  of  a  blunt  instrument  here  after  the 
mucous  membrane  has  been  incised.  Unless  this  separation  of  lip  and 
lower  nose  be  thoroughly  carried  out,  the  tension  on  the  sutures  a  little 
later  will  be  certain  to  interfere  with  successful  union.  To  render  the 
separation  efficient  the  knife  must  sometimes  be  carried  quite  up  to  tlie 
infra- orbital  foramina,  while  tlie  ala?  nasi  must  also  be  thoroughly 
separated  so  that  any  flattening  and  distortion  of  the  nostril  may  be 
rendered  shapely.  The  bleeding  is  met  by  keeping  the  knife  very 
close  to  the  bones,  and  after  the  soft  parts  are  freed,  making  gentle 
pressure. 

If  one  pre<maxilla  and  maxillary  bone  project  inconveniently  beyond 
its  fellow,  it  must  now  be  forced  back  inia  place  with  the  finger  and 
thumb,*  or  with  non*serrated  forceps  covered  with  thin  drainage-tube. 
The  bone  should  be  felt  to  crack  when  this  is  done  ;  otherwise,  if  merely 
bent  back,  it  springs  forward  again  and  causes  tension  4Ui  the  flaps. 

If  it  is  really  necessary,  as  in  an  older  patient,  the  anterior  plate  of 
the  bone  must  be  divided  with  strong  scissors  or  a  ver}'  fine  saw. 
Whichever  is  used,  care  should  be  taken  to  apply  it  above  the  level  of 
the  tooth -sacs, 

Dr,  Eawdon  {Brit  Med,  Journ.,  1883,  vol,  ii.  p.  724)  advises  that 
this  bone  should  never  be  interfered  with  if  the  two  halves  of  the  lip 
can  be  brought  together  over  the  projection  without  tension,  as  (i)  the 
curing  of  the  hare-lip  is  sufficient  to  diminish  the  gap  nnd  depress  the 
projection,  and  as  (2)  by  interfering  with  it  a  low  condition  of  septi- 
ciemia  may  be  set  up.  Dr.  liawdon's  advice  should  be  carefully  followed. 
The  bone  can  almost  always  be  forced  into  place,  without  any  cutting, 
at  the  early  age  at  which  cases  of  hare -lip  are  usually  operated  upon. 
And  the  danger  of  septicftMuia  in  a  wound  which  cannot  be  kept  aseptic 
is  not  a  remote  one  in  an  infant  of  low  vi tali t3% 


tofl 


*  If  the  httck  of  the  child's  head  is  firmly  sapported^  the  thtimb  of  the  surgeoQ 
tiBualiy^  quickly  fracture  back  the  bone  iDto  place. 
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The  edges  of  the  cleft  are  now  pared.  This,  the  most  ijiiportant 
part  of  the  whole  operation,  must  be  done  carefully,  aiul  thorougldy  as 
well.  The  surgeon  seizes  the  lower  angle  of  eoeh  flap  alternately,  either 
with  bis  left  forefinger  tmd  thumb,  or,  if  the  parts  are  very  small  and 
slippery,  with  tenaenhnn-furi'eps,  wliit'h  Bhonhl  not  hoUl  tlie  soft  parts 
too  near  the  edge,  or  the}^  will  tear  out  too  soon.  The  edges  being  Urns 
made  tense,  the  surgeon  witli  a  narrow-bladed,  thin-backed,  small  knife 
(scissors  are  on  no  account  to  be  used)  pares  them  as  widely  as  possible 
by  two  incisions,  beginning  above  at  the  upi>er  angle  of  tlie  cleft,  curv* 
ing  outwards  somewhat  as  they  deeeend,  quite  clear  of  the  edges  of  llie 
fissure,  flnd  then,  in  tlie  lower  part,  curving  inwnrds  again,  through  the 
red  prolabiutn.  Beginners  nearly  always  make  the  mistake  (Fig.  166) 
of  removing  only  a  thin  paring  of  red  surface*  The  pared  surfaces 
should  be  made  as  wide  as  possible,  especially  below,  in  order  that  the 

Fig.  166. 


(After  Whft^on,  Edin,  3Ud.  Jmrn.,  1883,  p.  7.) 
The  tlotret!  line  shows  the  cleft  widely  and  freely  paRnl,  The  dark  one  ahowf 
timid  parinf?  clf)se  to  the  prol.ibiiuii.  The  julvantfigea  of  the  first  inniiiion  are — 
(i)  A  broader  Hp.  (2I  Firmer  union^  as  a  greAter  mtmljer  of  vascular  points  aro 
cut  which  will  throw  Lx>p3  acroas.  (3)  A  better  grasp  for  the  siiturejj.  (4)  A 
more  vertical  depth  to  (he  lip^  the  two  points,  A,  A,  teitig  on  a  lower  level  than 
B,  a.  The  lower  ends  of  the  tiolted  lines  should  have  been  shown'ciirvtxl  down- 
wards and  inwards  in  tlic  osual  wsty. 


sutures  may  hold  better  and  the  lip  be  deeper*  In  Mr.  Owen*s  words 
(CUjt  Palate  and  Hare-Up,  p.  96)  the  object  is  to  carve  out  as  massive 
pieces  as  possiblet  not  little  flaps.  If  one  margin  of  the  flap  is  longer 
than  the  olher,  this  should  be  pared  first,  and  after  this  its  fellow,  that 
botli  may  correspond.  The  haemorrhage  from  the  coronary  arteries 
is  met  by  seizing  them  with  small  Spencer  \Vells*s  forceps,  which  serve 
to  approximate  the  lips  when  the  first  and  lowest  stitch  is  inserted. 

The  assistant  who  steadies  the  licud  and  keeps  pressure  on  the  faciiil 
arteries,  imw,  with  two  fingers,  presses  the  cheeks  togetber,  so  as  to 
bring  the  flaps  into  apposition  while  the  surgeon  introduces  his 
sutures.  I  much  prefer  for  these,  first,  two  or  tbiee  of  stout  well- 
boiled  salmon -gut,  tlie  lower  to  connnand  the  coronary  arteries,  and 
paKsed  close  to  the  nnieous  mendirane.  If  one  flap  is  still  sliorter 
titan  the  other,  this  stitch  may  be  passed  through  the  opjjosite  side 
from  below  upwards,  then  entered  on  the  shorter  side  at  a  point  a 
little  higher  than  that  at  which  it  left  its  fellow,  and  passed  fruiii 
above  downwards  so  as  to  tilt  down  the  margin  which  is  the  highei', 
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it  iloes  not  too  much  depress  the  tip  of  the  nose,  if  the  cleft  has  been 
one  running  up  into  the  nustnl.  Anotljer  precaution  to  be  taken  with 
the  nose  is  to  nee  that  tlie  ahe  are  syinmetriciil  and  that  neither 
nostril  is  left  a  mere  chink.  The  occasional  importance  of  this  is 
shown  by  the  case  related  at  p.  522.  All  the  chief  stitches  should  be 
inserted  with  very  tine  needles^  one-third  of  an  inch  from  either  aide 
of  the  cleft.  A  few  more  hints  may  be  f^iven  with  regard  to  the 
Butures,  They  should  be  used  freely,  and,  in  addition  to  the  lowest 
which  commands  the  coronary  arteries,  two  shouhi  be  passed  deeply 
enough  to  bring  the  whole  thicknesg  of  the  orbicularis  together ^ 
and  to  control  the  vessels.  In  tying  tbem  there  must  be  no  strangling 
of  the  tissues;  the  tension  rerjuired  is  to  hi>kl  the  cut  surfaces  together 
with  aUowance  for  some  swelling.  In  tying  thenij  if  their  ends  be  left 
a  little  hnig,  their  removal  will  be  facilitated. 

Hare-lip  pins  are  never  needed.  They  are  useful,  no  doubt,  in 
promoting  close  and  accurate  union  where  the  parts  come  together  easily, 
but  at  the  expense  of  the  risk  of  sloughing  and  sears  even  here  ;  where 
tension  is  considerable,  ibis  risk  is  very  much  increased.  The  sutures 
akeady  described ,  and  the  prevention  of  tension  by  free  separation  of 
the  soft  parts  from  the  hone,  will  meet  every  need.  If  pins  are  used 
they  should  he  far  slenderer  than  those  usually  sold  ;  the  first  should 
be  inserted  low  down  so  as  to  commaml  the  coronary  arteries,  and,  if 
one  side  of  the  cleft  is  shorter  than  its  fellow,  the  pin  sboukl  be  passed 
so  as  to  draw  it  down,  in  tlie  nninncr  already  tlescribed.  Tlie  pins  must  he 
removed  at  the  end  of  forty-t*ight  hours,  or  scar-points  will  be  left.  In 
feeble  cidldren  the  aliove  time  is  too  short  for  firm  union  to  have 
taken  place ;  and  liowever  carefully  the  pins  are  taken  out,  their 
removal  ujust  disturb  the  delicate  adhesion  more  than  the  taking  out 
of  s  tile  he  B. 

The  sutures  being  tied,  the  nostrils  are  cleared  of  any  clots,  some 
iodoform  and  collodion*  are  painted  on  evenly  over  the  wound,  and 
the  following  dressing  applied: 

A  piece  of  iodoform  or  sal  aleinbroth  gauze  two  layers  thick  should 
be  cut  before,  of  appropriate  size  and  of  buttertly  shape,  so  that  one 
wing  can  be  fixed  upon  each  cheek,  while  the  uniting  portion,  cut  just 
the  width  and  depth  of  the  lip,  passes  over  the  wound.  This  dressing 
is  secured  in  place  with  collodion,  and,  while  it  is  being  atljusted,  an 
assistant  holds  the  cheeks  forwards,  a  position  wluch  must  he  main- 
tained until  the  collodion  is  firm.  For  this  most  useful  dressing, 
which  keeps  the  parts  together  and  protects  them  from  saliva,  &c,,  I 
am  indebted  to  Mr.  Itose  {UareAip  and  CU^fl  Palate,  p.  84).  It  is  as 
efficient  as  it  is  simple. 

In  the  after* treatment,  the  wound  may  be  looked  at  on  the  second  or 
third  day,  the  stoutest  salmon*giit  or  silver  w^ire  removed  on  the 
ftnvrUi  day,  and  the  others  left  in  much  longer,  A  sterilised  camel's- 
hair  brush  is  the  best  mtans  of  cleansing  the  woumh  On  each  occasion 
the  child  must  be  firml)^  hebl,  and  the  cheeks  most  carefully  supported, 
while  a  similar  dressing  to  that  described  above  is  applied. 

One  point  of  great  importance  is  not  alluded  to  in  surgical  works, 


♦  The  collnditm  will  tjot  anl>*  helji  to  holil  the  parta  together^  but  will  prevent  milk, 
Itft^  &€.,  from  getting  between  the  flaps. 
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and  that  is,  that  in  some  eases  of  hare-lip  death  from  dyspnoea  may 
take  place  very  soon  after  the  operation.  Thus,  where  the  cleft  has 
been  a  large  one,  and  the  upper  lip  when  restored  is  tight,  when  it 
overhangs  the  lower,  if  the  nostrils  are  flattened  and  partiall}'  closed 
by  the  operation,  owing  to  the  tension  of  the  parts,  so  little  breathing 
space  may  be  left  that  temporary  interference  with  respiration  may 
occur,  with  grave  and  even  fatal  results  before  the  breathing  can  be 
accommodated  to  the  altered  circumstances^  and  before  the  parts  dilate 
and  stretch* 

The  arst  caag  that  drew  mj  ftttention  to  thin  Accident  occarred  in  the  earlj  purt  of 
1887,  at  Guy's  Hoepitai  I  hml  operated  on  iin  infmit,  aged  three  roontha,  having  a  large 
deft  with  imei|tial  sides  and  going  through  ihv  alveolar  margin,  the  two  halves  of  these 
being  on  different  levelii.  The  projectiikg  alveolus  waa  broken  back  into  poeitioDf  pared, 
and  Btitchc<l  with  chromic  cntgut  to  its  fellow.  The  edges  of  the  cleft  were  then  piaf^ 
and  united.  Thej  came  together  excellently,  the  wide  cleft  being  replaced  by  a  deep 
upper  lip.  One  nostnl  was  rather  chink-like.  About  half  an  hour  after,  whilst  I  wag 
engaged  in  another  operation,  a  message  came  that  the  child  was  livid  and  dying.  I  bad 
the  child  at  once  brought  to  me  in  the  theatre;  the  dressing  was  removed,  the  tongue 
carefully  drawii  forward,  nnd  artificial  respiration  perforraed.  The  child  quickly  recoTerefl 
•nd  began  to  cry,  though  not  very  vignroiisly*  Three-quarteniof  an  hour  later  its  breathing 
again  faile<i,  and,  though  Mr.  Wacher,  the  senior  hoaee-furgeon,  at  once  repeated  the 
art]i!cial  reapiration,  he  was  unable  to  resuscitate  the  child.  At  the  necropsy  no  clot 
was  foiind  in  the  fauoca,  nor  anything  wrong  beyond  the  suddenly  occluded  oral 
paaaage. 

I  find  that  my  old  friend  G.  A.  Wright,*  of  Manchester,  has  recorded 

two  such  cases : 

The  children  here  wore  Rged  three  and  five  weeks  rc«pectively^  the  hmre-lipe  domble  ; 
in  one,  after  the  operation,  the  lower  lip  was  drawii  in  so  much  as  to  leave  but  a 
small  opening,  hot  there  wfui  nut  apparently  any  djiiipncL'n.  In  one  case  dyspnoea 
came  on  suddenly*  and,  as  no  relief  followed  on  pullintj  the  tongue  out,  tracheotomy 
and  artificial  respimtion  were  performed-  The  child  recovered,  but  a  few  hoars  later 
the  breatbiug  faded  again,  and  death  ensued,  fn  the  Becond  case,  the  child  was  found 
dead   in   the  night.     **The  cause  of  death  was  probably  valve-action  of  the  lower 

lip;' 

Mr.  Rose  {loc,  mpra  cit.,  p.  85)  draws  attention  to  the  need  of  the 

nurse  deiiressing  the  lower  lip  frequently  witli  the  index  finger,  or 
hy  piiintini:;  on  a  strip  of  colhuHon  between  the  lip  and  the  chin,  until 
the  child  has  become  acciiBtoiutnl  to  the  diminished  ural  aperture, 
otherwise  the  elforts  to  draw  air  through  the  closed  mouth  will  tend 
to  disturb  the  wounded  surfaces. 

In  a  few  cases  nf  hare-lip  where  tlie  divergence  is  great,  and  where 
the  sides  of  the  cleft  are  very  unecjual,  the  following  operations  may 
he  made  use  of,  but  it  will  be  found  that,  on  the  w^iole,  the  first- 
mentioned  is  not  only  the  quickest  perfonued,  hut  al«o  gives  the  best 
results  in  the  largest  number  of  cases,  as  long  as  the  flaps  have  been 
freely  separated  from  the  upper  jaws  and  the  edges  broadly  pared. 
Operaticms  for  hare-lip  are  not  common  enougii  to  give  every  surgeon  a 


4 


4 


•  Ab9tract§  fl/  Oattex  treated  at  the  PtmdUhury  Hmpital,  1885,  p.  146,  In  his 
AbttraeU  for  1883,  Mr,  Wright  records  a  case  in  which,  after  an  opemtioii  for  hare-Hp, 
there  waa  bo  much  dyspnea,  from  the  tongue  cljnginjf  to  the  roof  of  the  mouth  at  ejfcch 
inspiration,  **  that  it  had  to  bo  pulled  out  and  fastened  by  a  ligature." 
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large  individual  experience  in  this  speciftl  line.  As  the  one  tlmt  1  have 
first  described  is  that  hest  adapted  to  the  largest  number  of  cases, 
I  advise  my  younger  readers  to  attain  skill  hy  practising  it  on  every 
occasion, 

(iL)  Operation  of  Clfemot*  or  Malff&lgme  (Fi^.  169,  170).— The  edges  are  pared 
down  to,  but  Dot  bt?yoMrl,  tlie  retl  lines  ;  the  liai>9  thii-^  detached  above  are  turae«^l  down- 
wards and  kept  out  of  the  cleft  with  a  probe.      The  upper  part  of  the  cleft  is  thea  sewn 


FiQ.  169. 


FlO.  170. 


(Ki^aton.) 


CNaat<)ii.) 


together  with  the  sutures  alreaily  aflviaed^  while  the  pTOJecting  point  ia  shortened  as 
rci^uiTed  with  a  pair  of  sharp  scisiwrs  .'vnd  united  with  one  or  two  pointa  of  horsehair. 
The  chief  objection   to   this  method  is,  that,  unless  great  care   is  taken,  a  little  skin, 


Fio.  lyi.f 


Fio.  172. 


(>idlaton.) 


(NdlatonO 


imperceptible  at  first,  but  Bhowiug  white  after  a  time,  tnay  remain  below  the  red  line,  o? as 
a  break  iu  it.      Again,  the  projection  Is  very  liable  to  get  in  the  way  during  feeding. 

Where  tlie  divergence  is  mme  marked^  and  the  aides  of  the  cleft  very  unequal,  the 
following  may  be  tnatie  use  of. 

(iii.)  Method  of  Mlmult  (Figs.  171,  172).— On  the  side  which  is  the  more  Tertical 


Fio,  173. 


Fio.  174. 


(Owen.) 


(Owen.) 


of  the  two  an  incision  is  io  be  made  downwards  and  outwards  from  the  af»ex  of  the  cleft 
to  the  junction  of  Rkin  anil  mueoiis  membrane,  so  as  to  leare  a  iap  on  thi'^  side  free  above, 
hot  attached  below»      The  otJier,  more  sloping,  side  is  then  freely  pared  throughout  its 


*  M.  Ki^Iaton  {Patk&U  Chirurg.,  t,  iv.  p.  496)  states  that  U.  Malgaigne  here  itoitated 
M.  Cli^mot,  of  Rochfort. 

t  The  sides,  edpecialiy  the  one  which  18  refresi  ^t,  should 

be  pared  as  in  Fig.  172 — th«*  ^o  «»>mewhat  anj  tit  of 

the  flaps,  as  tt  were  by  ii 
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two  halves  of  rhc  lij>,  exi-cpt  at  encli  comer  Ijelow^  This  reel  esdge  Is  next  tiimetl  down- 
waniu,  or  reversetl  so  that  Hie  /^-shape^l  wound  becomes  tlinmond-shapetl.  The  bleediogf 
surfaces  are  thua  brought  together  by  the  meaua  aheatiy  giTen. 

Mr-  Holmes  {htr..  infra  fit.)  coimdQYB  t  hat  N('laton*8  operation  is  peculiiirly  adapted  t^o 
clefts  which  do  not  extend  through  the  whole  depth  of  the  lip»  but  terminate  at  some 
distance  from  the  nostriL  These  ioetanues  are  mre^  but  Mr.  Holmes  further  jioints  out 
that  in  cases  where  an  unsightly  notch  is  left  behind,  if  there  he  not  much  eicAtriaation 
around  the  incision,  the  deformity  may  be  almost  certainly  remctlial  by  this  operation. 

The  operations  of  Kouig  and  Ha|,'e<_iom  are  explained  l>y  the  figures  which  illiiatrate 
them. 

OccasioTinlly,  after  an  operation  for  hare-lip,  the  new  lip  is  too  small 
and  the  luvvor  one  unduly  pronnnent,  conditions  sometimes  insepanible 
from  operations  upon  wide  clefts.  If  tliis  deformity  pr*>ve  likely  to  be 
permanent,  it  may  l>e  remedied  later  on  by  taking  a  wedge  fi^oni  the 
lower  lip  ami  careftil  adjtjstment  of  the  gap  (Owen,  Sttrgkal  Diseases 
of  Children ^  3i*d  edit.  p.  227). 


Fio,  179. 


(^'elatuu.) 


DOUBLE  HAHE-UP    (Figs.   179,   180,  181). 

This  is  often  easier  of  etn-e  than  single  hare-lip  with  very  divergent 
flidea  and  the  alveolar  margin  cleft  and  its  two  parts  on  unequal  levels. 
For  in  double  hare*lip  the  mischief  is  often  symme- 
trical, and  the  sides  less  divergent. 

Sir  1\  Smith  [lov,  supra  dt.,  p,  799)  gives  the 
three  f<dlowing  varieties  of  hare-lip  which  are  met 
with  here  and  which  are  of  practical  importance  : 

(a)   When  the   pre -maxillary  bone  is    in  s\tu^ 
and  the  two  clefts  are  simple  and  fairly 
bihtteraL 
(^)  When  tlie  pre-niaxillary  bone  is  separated 

from  the  rest  of  the  jaw  and  projects  forwards,  in  some 
cases  slightly,  in  others  being  attaclted  to  the  vomer  and 
hanging  froui  the  tip  of  the  nose. 
(y)  Wlien  the  pre-maxillary  bone  is  small  and  ill-developed,  ttnd 
when  the  clefts  are  widely  gaping. 
The  first  two  of  these  require  notice, 
(a)  If  the  pre -maxillary  bone  is  in  proper  position,  the  skin  over  it  is 
freed  from  its  attachments  be  hi  ml  at  id  pared  to  a  point.  The  sides  of 
the  cleft  are  next  pared  from  above  ddvvuwards  (as  in  Figs,  166,  179), 
and  tlie  parts  brought  together  by  transfixing  the  sides  and  the  central 
flap  with  SKlraon-gut  ami  silver  wire  sntnres,  every  care  being  taken  to 
keep  the  central  piece  well  down.  Horsehair  and  gossamer  salmon- 
gnt  stitin*es  are  also  used  as  well.  As  the  central  piece  is  always 
shorter  than  the  Up  itself,  the  resulting  wound  is  Y-shaped,  and  it  is 
the  side  tiaps  which  meet  each  other  in  the  middle  litie  below. 
Care  must  be  taken  to  free  the  central  flap  right  up  to  and  with  the  tip 
of  the  nose,  and  tiot  to  depress  the  latter  too  mucli  with  the  su lures, 
otherwise  the  nose  will  be  flattened.  As  in  single  hare-lip,  where 
one  side  is  larger  than  its  fellow,  a  flap  may  be  freely  cut  from  it 
to  form  the  prolabium  and  lower  border  of  the  new  lip  by  the  method 
show^n  in  Fig.  171. 

(§)  Cases  in  which  the  i>re- maxillary  hone  is  separated  from  the 
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maxilloB,  projecting  forwards,  sonietimes  being  even  attached  to  the 
very  tip  of  tlie  nose. 

The  question  of  removing  or  leaving  the  pre^maxillAry  h€mm 
ariseH  here,  and  the  very  best  authorities  have  differed  widely.  Many 
have  advised  its  removal,  if  it  projected  much,  because  (i)  pressing  it 
back  ia  difficult  and  unsatisfactory ;  (2)  if  it  be  pressed  back,  it  rarely 

Fig,  180, 


Hftg^om*8  operation  for  dotible  hsLre-lip. 


unites  by  bone ;  (3)  in  such  a  case  it  will  act  as  a  wedge,  preventing 
cloBure  of  the  alveolar  arch  and  palata-fissure  ;  (4)  the  teeth  in  it 
cannot  be  relied  upon  to  come  through  usefully  ;  and  (5)  a  dentist  can 
fit  a  plate  that  will  answer  the  purpose  quite  as  well.  On  the  other 
side,  Mr,  Holmes  (Surg.  T>in,  of  Chlitbrnf  p.  108),  argues  thus  :  It  is  of 
the  higliest  importance  to  preserve,  if  possible,  this  portion  of  bone, 
for  these  reasons  :  (i)  if  the  boiie  he  removed  there  must  be  a  per- 
manent gap  through  the  hard  palate.  (2)  Tiiere  must  also  be  a 
flattening  and  malposition  of  the  upper  lip,  in 
Fio.  181,  consequence  of  its  having  lost  its  bony  support ; 

i        and  from  this  flattening  of  the  upper  jaw  it  will 
\         result  that   the  lip  will  be  very  sliort  and  tense^ 
.  y       a!id  the   patient  extremely  *  under- hung,'    a   very 

IjL  \      unplcasing    deformity"    {Fig.   iSi),      To     this     I 

S^  M  vvould  add  two  more— that  (3)  the  presence  of  this 
^LJ^^  hone  is  needful  for  the  preservation  of  the  due 
HhT  width  and  arch  of  the  hone,  and  (4)  that  such  an 
Hn  arch  will   best    carry    artiiicial    teeth,    if  any    are 

^^■1  needed  owing  to  the  unsatisfactory  eruption  t)f  the 

jHBQk  natural  ones.     Thus  most  surgeons  will  prefer  to 

Jf^^^         follow  Mr-  Holmes'  advice.     Mr,  Holmes,  a  little 
^^Z  later,  goes  on  to  say  that  in  a  few  cases  it  may  be 

J  necessary  to  sacrifice   the  bone — <r.</.,  where  it  is 

"^^^^^^  very  far  forwai'd,  very  much  out  of  proportion  to 

*^-i^^^  the  neighbouring  partis,  and  the  child  very  weak. 

(Holmes.)  I  am  of  Opinion  that,    if  the    ft>llowing  points 

be  attended  to,  the  pre- maxillary  bone,  however 
advanced  and  firmly  hasctl,  can  always  be  replaced  and  preserved ; 
weakness  i>n  the  part  of  the  child,  which  is  undoubtedly  a  matter  of 
grave  consideration  in  cases  like  this  where  the  loss  of  blood  is  con* 
siderable,  is  best  met  by  doing  the  operation  in  two  stages — in  other 
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wordsi  being  conteut  to  first  get  thia  bone  replaced,  and  leaving  the 
uniting  of  the  soft  parts  till  another  time. 

Where  the  stalk  of  attach  uient  of  the  pre -maxillary  bone  is  slender, 
and  where  there  is  plenty  of  room  between  t!ie  two  maxillee,  it  may  often 
be  broken  back  into  place  by  the  operator  supporting  with  his  left 
band  the  back  of  the  cliikrs  bead,  and  then  with  lus  right  thumb 
sharply  fracturing  back  the  bone.  This  should  be  done  tliorungbly^ 
and,  if  needful,  by  the  aid  of  non-serrated  forceps  covered  with 
drainage-tube,  or  bone-forceps  may  be  applied  to  the  stalk  in  front  and 
also  behind  till  it  is  almost  completely  cut  through.  If  now  it  can  be 
replaced,  but  tends  to  come  forward  again,  it  sViould  be  sutured,  on 
one  side  at  least,  to  the  maxilla  witVi  sterilised  chromic  catgut. 

If  the  maxiUary  bones  on  one  side  or  both  are  in  the  way,  and 
prevent  the  replacing  of  the  pre-niaxillary  bone  after  it  has  been 
detached  sufficiently,  or  if  this  is  too  voluminous,  its  sides  must  be 
cut  away  and  the  maxillie  also  pared  till  the  central  piece  can  be 
pushed  back  between  them  and  retained  with  a  suture,  as  above 
advised. 

A  severer  method—one,  therefore,  which  should  only  be  tried  when 
all  other  means  of  replacing  the  pre-maxillarj  bojie  have  failed— is  to 
cut  a  wedge-shaped  gap  out  of  the  septum  nasi  and  to  press  or  fracture 
the  partially  detiichcd  bone  into  the  gap.  Some  have  passed  a  snture  * 
through  the  septum  before  the  we<lge  is  cut  out,  and  then  united  the 
ends  over  tlie  pre-maxillarj  bone  to  keep  it  in  place. 

The  hemorrhage  may  be  very  free  ii*  these  cases  where  very 
vascular  bones  are  cut  through.  I  have  generally  found  tliat  it  is  at 
once  arrested  by  suturing  the  bones  ;  if  it  is  thought  needful  to  apply 
a  fine  point  of  actual  cautery  or  of  the  thermo-cautere,  where  the  child 
is  very  weakly,  septicaemia  may  easily  follow. 

No  cutting  is  to  be  employed  here,  if  it  can  possibly  be  avoided. 
The  objections  to  this  step  are  given  at  p.  518, 

It  is  absolutely  necessary,  by  some  means  or  other,  to  get  the  pre* 
maxillary  bone  quite  back  and  to  make  it  stay  there,  as  otherwise  the 
soft  parts  over  the  projecting  btnie,  or  the  line  of  union,  which  often 
comes  just  opposite  to  it,  will  be  pressed  upon  ami  give  way. 

So,  where  the  surgeon  is  unable  to  get  the  bone  back  by  any 
method,  he  may  follow  the  advice  of  Sir  W.  Feigusson  (loc.  supra  ciL), 
and,  incising  the  mucous  membrane  over  the  bone,  separate  this 
sufficiently  to  inbruduce  a  small  gouge  about  a  quarter  of  an  incli 
broad,  scoop  out  the  temporary  incisors,  and  cut  away  the  wall  of 
bone,  which  for  the  first  eight  weeks  consists  of  merely  a  few  plates. 
By  this  the  projection  is  removed,  and  the  tissues  wliich  remain  offer 
no  obstruction  to  the  union  of  the  lip  in  front.  Only  the  mucous 
membrane  and  some  periosteum  are  left  to  form  a  soft  cushion  behind 
the  u!iited  lip.t  Furthermore,  by  this  means  the  loss  of  blood  is 
diminished. 

Causes  of  Failure  and  Death  after  Hare-lip  Operations. — Amongst 
the  commonest  of  these  are — {1}  Feeble  vitality.     Marasmus.     Many 


•  If  he  do  tliig,  tlie  surgeoQ  must  be  pmviiietl  with  needles  0I  different  cttrrei. 
curved  ones  in  a  holder  oflfer  more  variety  tban  those  in  handlee. 
t  ThiB  ciwhioo  c&u  be  stitobed  to  the  majtillsB,  if  needful, 
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infanU  die  after  hai^-lip  operations,  but,  while  the  effect  of  loas  of 

liKiofl  and  of  prtiii  must  not  be  b:>9t  sight  of,  in  most  of  the  fatal  cases 
(leaih  is  due,  not  to  the  operation,  but  to  feeble  vitality-  Whether 
operated  on  or  not,  the  majority  of  these  cases  would  have  died  in 
infancy.  (2)  Ha^niorrhage.  This,  if  serious,  is  due  either  to  very 
free  separation  of  the  flaps  in  a  weakly  child,  or  (a  cause  much  less 
excusable)  to  tlie  coronary  arteriirs  not  having  been  properly  secured. 
Loss  of  blood  will  lead  to  non-union,  but  it  may  destroy  life  rapidly  by 
a  clot  in  the  fauces  and  upi>er  aperture  of  tlie  larynx.  One  case  has 
come  to  my  knowledge  in  which,  after  operation,  this  untoward  result 
would  have  happened,  the  cliild  g€*ttiiig  increasingly  blue  and  breath- 
less, had  it  nttt  been  for  the  prompt  connnon  sense  of  the  nurse  in 
charge,  who  fished  out  a  lai'ge  clot  with  a  sponge  on  a  holder.  (3) 
Bronchitis  and  broncbo-piieumonia.  (4)  l>iarrlia?a.  (5)  Asphyxia 
(p»  522).  (6)  Infection  especially  where  the  bone  has  been  interfered 
with  in  a  weakly  infant,  and  under  conditions  always  adverse  to  aseptic 
healing* 

BepetitioQ  of  Operation, ^ — In  the  rare  cases  where  primary  union 
fails,  all  sutures  are  to  be  rLinoved  and  the  parts  fomented  with  boracic 
acid  lotion.  As  soon  as  all  inflamnnition  has  subsided,  the  edges  will 
rapidly  cover  tlieniHclvea  with  healthy  graindations.  An  ainesthetic 
should  now  be  given ^  the  parts  are  thoroughly  cleansed  and  dried,  and 
the  edges  wiped  over  with  dilute  formalin  solution  or  pure  carbolic 
acid.  They  are  innv  carefully  approxinnited  with  gauze  and  collodion, 
over  which  Meade's  Klruppiug  should  bo  applitnL  A  good  result  will 
often  be  obtained  in  apparently  Ik^pelcss  cases*  I  nniy  remind  my 
younger  readers  tlnit  in  nniny  cases  a  perfect  result  cannot  be  secured 
by  one  operation*  Where  parents  are  likely  to  be  unreasoning  and 
unreasonable,  the  surgeon  should  warn  them  of  this. 

In  eases  unfavourable  owing  to  the  malformation  or  to  the  general 
condition  (p,  517),  hare-lips  which  liave  been  npcrateil  on  often  cause 
disappointment,  however  nnich,  up  to  the  third  day,  tliey  resemble 
pictures  in  books.  Incomplete  closure,  below  or  above,  a  little 
inequality  in  the  levels  of  the  halves  of  the  new  lip,  some  flattening 
and  cbtsure  of  the  nostrils — any  of  these  may  nuir  the  first  operation. 
The  more  operatit>ns  a  surgeon  does,  the  more  ditlicult  and  trying 
cases  will  he  meet  with.  He  can  scarcely  do  better  than  remember 
the  words  of  the  great  surgeon  of  Vienna  (li  ill  roth ,  i'liu.  Sarff,,  p.  79)  : 
'*  Operations  on  little  chibh'eii  do  not  always  succeed  as  well  as  could 
be  wished,  on  account  of  tlie  diminutive  size  and  softness  of  the  parts. 
The  flaps  of  the  lips  cannot  always  he  adapted  as  exactly  as  desired, 
and,  even  if  this  be  satisfactiirih-  accomplish ed,  the  result  does  not  in 
every  case  quite  come  up  to  expectation,  so  that,  some  few  yeai*8  after, 
further  slight  proceedings  become  desirable,  in  order  to  improve  the 
appearance."  And  again,  a  littlo  later,  the  same  surgeon,  speaking  of 
operations  on  **  quite  little  children,"  says:  *^  I  decline  to  give  any 
absolute  guarantee  with  regard  to  the  result  in  such  cases/* 
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OTHER  PLASTIC  OPERATIONS   ON  THE  IiIPS  AND  FACE 

(Figs,  182  to  203). 

These  are  very  niimerons,  especially  for  the  restoration  of  the  lower 
lip  after  operations  for  epithelioma,  &c,,  injuries,  ulcerations,  and  burns. 
A  few  of  the  chief  will  bo  described  here. 

It  will  be  convenient  if,  at  this  time,  I  add  some  fjeneral  principles 
which  should  govern  every  operation  of  plastic  eiirgery,  large  or  small. 

(i.)  The  patient  should  be  in  the  best  possible  condition  as  to  general 
vitality,  healthy  performance  of  the  chief  functions,  appetite,  <fec. 

(2.)  If  the  deformity  has  resulted  from  tubercle  or  syphilis,  a  satis- 
factory condition,  both  constitutionally  and  locally,  must  have  been 
secured  by  previous  treatment.  And  it  will  be  well,  often^  to  continue 
constitutional  treatment  after  the  operation. 

(3.)  The  parts  to  be  operated  upon  must  be  rendered  as  aseptic  as 
possible.  Where  the  mouth  is  involved,  this  and  the  teeth  sliould  be 
thoroughly  cleansed  beforehand  (p.  581). 

(4.)  Asepsis  shouhi  be  main tai tied  as  thoroughly  as  possible  through- 
out the  operation.  The  knife  aiul  instruments  employed  must  be  of 
the  sharpest. 

(5*)  The  flaps  should  be  taken  from  healthy  parts.  As  instances  of 
the  convenient  sites  for  flaps,  the  sitle  of  the  abdomen  or  region  of  the 
hip  may  be  given  wliere  the  ulcerated  surface,  c.r;.,  after  a  burn,  is  on 
the  forearm  or  back  of  tht?  hand.  Where,  in  a  cliihi  especially,  the  sur- 
face is  about  the  knee,  the  thighs  may  be  crossed  in  order  that  the  skin 
may  be  taken  frojn  the  opposite  limb  (Keelley,  Lancet,  JIar.  4,  1905). 
Fixity  must  be  maintained  by  the  use  of  plaster  of  Paris,  with  appropriate 
windows  (p.  22).  *'  Under  no  consideration  should  cicatricial  tissue  of 
a  pale  glossy  surface  be  employed,  for  when  its  subcutaneous  con- 
nections are  severed  it  is  almost  certain  to  slough,  especially  when  the 
result  of  a  burn.  If  cicatricial  tissue  exist  at  the  base  of  a  tlap,  slough- 
ing is  quite  likely  to  occur.  Cicatricial  tissue  at  the  border  of  a  flap 
is  quite  certain  to  die,  and  its  presence  there  must  not  be  estimated  in 
computing  the  area  of  the  new  flap.  When  the  flap  is  to  be  joined  on 
three  sides  with  cicatricial  fnrmatiun,  the  base  must  be  nnnle  large,  he 
highly  vascular,  and  but  little  twisted,  as  tlie  vascular  supply  at  the 
sides  will  be  very  little  added  toby  the  new  association  **  (J.  D.  Bryant, 
Oper.  Surg,,  voL  i.  p.  507), 

(60  Each  flap  must  be  cut  thick  enough,  carrying  witb  it  the  sub- 
cutaneous tissue,  and  hirge  enough  ;  **  as  a  rule,  one-sixth  larger  than 
the  space  it  has  to  fill  '*  {Treves,  Opaat.  Snrg.^  vol.  ii.p.  3).  '*  Repara- 
tive flaps  should  always  be  made  large  enough  to  allow  of  at  least  three 
lines  of  shrinkage  for  each  inch  of  width  of  their  surface**  (J.  D. 
Bryant,  loc,  supra  cit.)*  As  an  instance  of  the  size  required,  Mr,  Keetlej 
gives  the  case  of  a  child  with  a  large  hairy  mole  on  the  face.  After  this 
was  excised  and  the  arm  brought  up  to  the  head,  nearly  all  the  skin  on 
the  inner  aspect  from  tlie  shouhler  to  the  elbow  was  needed  for  the 
pedunculated  flap  employe<l.  The  same  authority  advises  the  use  of 
a  pattern  for  the  flap,  cut  jHi|  of  boiled  india-rubber  sheeting. 

(7.)  There  must  be  niMflMiuh  whatever  on  the  flaps  when 
brought  into  appositiojt.  ^^jDniuti  is  one  of  the  most  frequent  1 
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failure  after  a  plastic  operation.     The  cbief  aids  in  securing  this  most, 
importftiit  einl  are  :   (a)  Cutting  the  JlapM  sufficiaitl^  large,     ifi)   JJnder^ 
mining  the  flap  or  flaps,     Julias  Wolff  elaboratetl  tins  oiethod  of  closing 
large  gaps  (Bcrl.  Klin,  Woch,,  1890,  No.  6).     It  is  thus  described  byl 
Messrs,   Watson   Cheyne,  C.B.,  and  Burghard  (Man.  of  Surg,  Treat^^l 
vol.  i*  p.  178) : — **  In  small  wounds  the  knife  is  carried  between   th€ 
superficial  fat  and  the  deep  fascia;  in  extensive  ones  it  should  be  swept 
between  the  deep  fascia  and  the  muscles,   and  by  this  means  the  skin  ^ 
and  fascia  are  raised  from  the  deeper  parts  for  a  considerable  distance 
around  the  wound*     The  undermining  should  be  carried  on  until  the 
edges  of  the  wound  can  easily  be  brought  into  contact  by  pulling  iipool 
them.    In  raising  these  flaps  gi"eat  care  must  be  taken  to  direct  the  edge  of 
the  knife  tow^ards  the  deeper  parts,  and  mtt  towards  the  skin  :   failure  tori 
observe  this  precaution  is  apt  to  result  in  scoring  of  the  flap,  and  as  thdi 
blood-vessels   which   supply   the   skin    mmify   in    the    subcutaneoua 
fat,    the    blood-supply    to   the    edges   of  the    wound   might   be  cutl 
off,  and  sloughing  might  ensue.     The  freeing  of  the  edges  of  the  wound 
by  undermining  must  he  carried  out  sufhciently  widely  to  allow  them^ 
to  come  together  without  endangering  the  circulation  in  the  flaps.     If 
it  1ms  not  been  done  sufficiently  freely,  the  flaps  will  become  white  on 
putting  in  the  stitches,  and  after  waiting  a  little  the  circulation  will  not 

Fio.  182. 
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be  restored  ;  it  will  therefore  be  necessary,  in  such  a  case,  to  carry  the 
undermining  fnrther,  when  the  flaps  may  be  brought  together  without 
being  pernuineotly  blanched.  If  at  first  there  be  a  Utile  whiteness  in 
the  ijumediate  vicinity  of  the  stitch,  it  will  disappear  in  a  few  minutes 
when  tlK*  tension  is  not  too  great.**  {y)  By  making  liberating  incisiong 
at  a  short  distance  from  the  wound,  lateral  or  horizontal  as'  required, 
before  inserting  the  sutures  in  the  lips  uf  the  wound.  These  incisions 
cause  slightly  gaping  wounds  after  the  defect  has  been  closed,  but  these 
usually  heal  rapidly  by  nseptic  grainUation.  (8)  By  the  use  of  flaps.  These 
may  he  (a)  broad  and  glidtd,  (b)  ptdunculatcd,  (c)  gramdating. 

(a)   Fig.  182  shows  how  a  triajjgular  gap  nniy  be  closed  by  gliding  in 
a  flap  raised  by  a  horizontal  incision.     But  in  these  cases  it  is  pre- 
ferable to  convert  the  horizontal  incisiun  c  d  into  one  curving  outwardii 
and  downwards.     Sucli  an  incisiun  better  frees  the  flap  a  c  d,  which  is 
to  be  glided,  and  is  likely  to  leave  a  less  conspicnuus  scar,  as  it  can 
often  be  made  to  follow  a  natural  sulcus.     Where  tlie  gap  is  verj  large, 
two  such  freely  curved  incisions  are  made,  one  on  each  side  of  th< 
In  the  removal  of  extensive  epitheliomata   of  the  lower  lip,  wl 
very  large  triangular  g*ip  is  left,  such  freely-made  curved   P 
enable   the  surgeon   to   close  the  gap   better  than  those  whi 
nuthoritative  names  and  which  are  shown  below  {e.g.  Fig.  190} 
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(b)  Flftps  with  pedicles, — These  may  be  go  fashioned  (as  in  Fig.  183, 
where  a  quadrangular  gap  is  being  closed)  tbat  the  flaps  are  again  little 
more  than  glided.  In  other  cases  the  pedunculated  flap  must  be  cut  in 
accordance  with  the  principles  ah'eady  enunciated.     The  pedicle  ^must 


Fig.  183. 


S^'  Jf-wm 


BriloB's  method  of  closure  of  a  qttarlrilateral  gap  by  two  lateral  flaps.    (Tillmazins.). 

be  as  wide  as  possible .  The  flap  itself  must  be  from  two  to  tliree 
times  as  bxrge  as  the  area  which  it  has  to  cover*  It  must  be  raised  as 
thick  as  possible,  its  apparent  bulkiness  being  giTatly  diminished  later. 
In  mivny  cases  it  will  have  to  be  ** jumped'*  over  intervening 
un detached  soft  parts.  The  directions  given  above  as  to  a  pattern 
and  the  use  of  plaster  of  Paris  must  be  remembered.  When  the  pedicle 
is  divided,  the  parts  mast  be  care- 
fully steadieil  and  approximated.  ^i^-  *84* 

(c)  One  more  class  of  flaps  must 
be  mentioned,  that  of  gramdatiuff 
flaps. 

This  method  waa  used  with  much  auccesn, 

cepeciallj  in  cases  of  ciiiatricea  after  burns,  by 

Mr.  J.  Croft  {Mfd,'Chh\  Tram.,  yuK   Ixxii., 

1889,  p.  549)*    Whero  the  gap  is  a  large  one, 

the  flaps  being  necessarily  long   and   fiotne- 

what  narrow,  and   therefore  possessing  but 

a  limited  bltXHl-supply*  Mr.  Croft  adviaed  that 

the  flapr*  be  dis8ecled  up  and  left  attache*!  at 

each   end,   and  allowed,  together  with    the 

wound^  to  granulate  before  ttie  flap  is  moved. 

Mr.  Croft  cslaimed  the  following  ewI vantages 

for  this  methotl,  and  his  claims  were  made 
L  good  by  the  ca^es  which  he  Bhowetl  :  i.  The 

riakB  of  sloughing  of  any  part  are  greatly 

diminishetl.     Instead  of  being  transplant ctl 

when  recently  drainefl  of  blood  and  retiuceil 

in  temperature,  it  Ls  removed  when  abundantly  vascular  and  full  of  active,  living,  [»hii<tic 

matter*     2.  The  trauHpIantation  being  made  two  or  three  weeka  after  the  first  operation^ 

the  local  effects  of  shock  are  avoided  or  reduced  to  a  minimum. 
The  skin  having  been  carefully  sterihswl,  long  lateral  iuciPio 

deep  faHcia^  and  then  the  flap,  usually  straplike  id  shape*  is  cm 

out  and  completely  separated  from  the  deep  fascia.      It  la  cut 
[poMibkf  capocittUy  in  it«  ccntrQ«     It  may  have  to  be  from  S  tti 

wide.    A  piece  f(fij||U|wcl  green  prote<:rtiveisthon  pi  ■     ' '   ' 

which  itlnut  beHi^^^pi  mnd  thifl^  renewed  as  necdc*  i 

one  days.     At  4^^^U  t^i^  time  the  scar  is  freely  uu  i< 
I  tissues,  and  ll94^^^|bw:t<N^  up  above  and  below*    The  1 


r 


Patient  before  operation. 


T»!ide  down  to  the 

rmined  through- 

-"'*  n-  thick  as 

inches 

dfrora 

wcnty- 
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by  itripa  of  iodoform  gausce  wrung  ont  of  2  per  cent.  IjboI  flolutiotif  and  fiistcnofl  by 
iodoform  and  collodion.  "A  stranger  to  this  mode  of  o|>L»mting  woiiM  have  l>cH.*ti  very 
disap|>oint'ed  at  the  at>peiiraDce  of  the  part*  at  the  completion  of  the  opemticm^  im  I  he 
transplant  looketi  so  thick,  clamiy,  and  narrow,  and  a  considerable  part  of  the  fresh 
wound  remained  uncovered  by  flap/*  Again,  *'  At  first  the  transplant  looks  v^ry  un^fttinly, 
UDJtlghtly,  and  nnpromii^ing.  As  wc<2k  after  week  goe^  by,  the  sausage-like  thiu^  flntten^ 
down  and  spreads  out,  until^  finally »  it  may  become  twice  as  wide  as  it  wa«  originally 
cut/* 

While  Mr.  Croft's  results  abtiodftnd)^ justify  ft  resort  to  this  tuetliod, 
it  is  a  tetlious  one,  nine  to  twelve  luoiithg  being  sometimes  iieede*l  in  a 
severe  case ;  it  is  a  paiiiftil  one,  as  the  second  stage  may  have  to  he 
repeated  ;  and  it  draws  largely  on  the  reparative  powers  ol"  the  patient. 
Fur  these  reasons  moat  syrgeons  will  prefer  to  try,  tirst,  what  ean  he 


Fm.  187. 


After  operation.    The  greatly  improve*!  position  of  Uie  Ifmbb  manlf<3iit.    ThedOltid  Ulkil 
show  the  situation  into  which  the  flapi  have  iicttlc^J.     (Croft,) 


effected  hy  a  very  free  division  of  the  scar  and  then  c&ri»fn1  'riii*ir«eh'ii 
grafting  (p,  253). 

(8.)  AH  h^morrlu^e  must  be  thoroughly  ttrre»t4?d  ;  any  ligaturefi  xineA 
must  be  of  the  finest 

(g.)  Each  flap  "must  be  gently  handled,  carefully  adjust^d^  and 
most  tenderly  and  precisely  sutured'*  (Trevea,  (/per.  Surg,,  vol.  ii* 
p,  3> 

'        sutures,  of   steriliHcd    salmon^gut   find    liorHithair,    nntxt 
HO  as  to    uniformly  distribute    the    Hlightj*Mt    renmiaing 

'V'^^  >  ^^  carefally  maintnined  during  the  heaUngof  iiift 

(ft  of  the  patiefit  ia  tc  h$  iSptettd, 

I  liurn-acars  on  the  ti«ek  or  tipptr 

,  ^.^.,  l>laat45r  of  Pam  a|iplii;d  nfUff  i}m 
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Fig.  193* 


jnetbod  used  in  Fig.  17,  p.  22,  sliotild  be  kept  applied,  firom  the  first, 
to  the  head  and  neek,  upper  trunk  and  iimb,  or  the  flap  will  begin  to 
ulcerate  and  irreparable  mischief  will  b*^  done. 

Bemovai  of  Epithelioma  of  Lower  laip.  Hestoration  of  Ijip.  While 
I  Imve  retained  Figs.  188  to  192  on  account  of  the  eminent  names 
which  they  bear,  and  because  oifing  to  the  differences  presented  by 
individual  eases  they  may  be  of  serriee,  I  am  strongly  of  opinion  that 
carcinoma  here  should  be  removed 
on  the  lines  shown  in  Fig.  193. 

Two  dangerous  fallacies  appear  to 
me  to  exist  with  regard  to  this  opera- 
tion :  (i)  That  when  occurring  on  the 
lip,  because  at  first  often  warty,  and 
in  a  dry  and  exposed  position,  it  is 
a  slow  and  less  important  form  of 
carcinoma;  (2)  it  follows  that  the 
operation  is  too  often  considered  a 
trivial  one,one  for  which  the  classical 
V-shaped  incision  suffices,  and,  as 
it  is  followed  by  rapid  healing,  that 
removal  of  an  epithelioma  of  the  lower 
lip  is,  in  fact,  anyone's  operation. 
My  own  opinion  is  a  very  different 
one.  I  hold  that,  owing  to  care- 
lessness and  want  of  common  sense 
on  the  part  of  the  patients — and  they 
are  not  always  hospital  ones — ^by  the 
time  they  come  to  us,  the  glands 
here,  as  with  carcinoma  elsewhere, 
are  often  affected.  Again,  from  the 
number  of  cases  with  which  I  have 
had  to  deal  in  which  the  disease  has 
reappeared  after  the  usual  operation 
has  been  performed  elsewhere,  I  am 
of  opinion  that  a  simple  V-shaped 
incision  is  rai'ely  justifiable.  In 
later  years  I  entirely  abandoned  it  j 
where,  as  is  most  frequent,  the 
disease  occupies  the  neighbourhood 
of  the  angle  of  the  mouth,  two 
V-shaped  incisions  should  be  em- 
ployed (Fig,  193) ;  where  the  lip  is 
extensively  involved,  three  such  in- 
cisions (Fig.  193)  are  called  for.* 
Further,  in  the  great  majority  of 
oases,  owing  to  the  duration  of  the 
disease,  the  lymphatic  glands  in  the 


( 


Ilie  ;kh*te  *how  ih«  way  In  which  an 
ciiithcliom»  "f  the  lower  1i|n  whether 
ittToJHtig  the  c«ntt«  or  one  mii«k  of 
the  looolh,  ibouki  be  doailt  with 


♦  Not  only  i»  the  EctiijU  efiithclloma  I  '  '^ 
also  be  widely  removed  owing  to  th«  dc^-' 
on  the  b<jrder-lftnd  of  cai-cmowa.    The  L 
from  the  actual  diseafle* 


A 
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submental  m\A  submaxillary  regions  shoutd  be  inTestigated,  even  tbough 
the}^  cannot  be  felt  to  be  eiilartted.^  Until  removal  of  epithelioma  of 
the  lip  is  carried  out  on  the  above  lines,  I  hold  that,  if  a  large  number 
of  cases  were  carefully  watched  and  the  results  of  operation  noted,  the 
results  would  be  found  to  be  most  discreditable,  first  to  the  common 
sense  of  the  patients,  and  secondly  to  surgery.  No  one  who  is  familiar 
with  the  practice  of  a  hirjjfe  clinique,  or  collections  of  canes  such  as 
tliose  provided  for  the  exami nations  at  the  College  of  Surgeons,  will  be 
able  to  deny  that  the  above  remarks  apply  not  only  to  epithelioma  of  the 

Fio,  194. 


Opemtloa  for  removfil  of  epithelioma  and  refiloration  of  lower  lip.  The 
ohJL'Ction  to  this  method  is  that  it  opens  up  the  submaxillary  regions  only.  In 
order  to  remove  tho  subraetitjil  gland**,  the  tissues  over  tliu  ehiu  must  be  turned 
down.  The  after-difficulty  of  keeping  the^e  up  in  ptaee  may  l>e  met  in  part  by 
Buturing  them  with  buried  titerile  chromic  gut  sutures  t^a  the  periosteam  of  the 
mandible.  The  wedge-shapetl  ineieions  (Dowd)  (loot-note,  p.  557)  faoilitnte  the 
meeting  of  tension,  and  fitting  the  flap&  in  place. 

tongue,  but  also  that  of  the  lip,  trivial  as  is  often  the  beginning  of  the 
disease,  and,  mIwhvs,  iintler  tlie  notice  i>f  the  patient. 

Restoration  of  Lower  Lip,  1  will  suppose  that  the  surgeon  has 
operatetl  widely  on  mi  epithelioma  here,  removing  it  hy  two  or  more 
V-shaped  incisions,  and  that  he  liaa  to  restore  the  lower  lip  and  cover  in 
the  greater  part  of  the  chin,  on  one  side  at  least.     IVie  method  oj  taking 


*  This  should  coitrtinly  be  a  rale  in  hojipital  palieuts  owing  to  their  careieseness  and 
lack  of  comuion  sense  attention.  When  tbe  subuitutillnry  or  Bubtnental  group  caa  l>c  felt 
to  be  enlar^d  the  deep  cervieal  group  should  aleo  Ixi  remoTcd,  See  the  reumrks  on 
infection  of  the  ghiudj*  in  epithelioma  of  the  tongue,  and  those  on  removal  of  cpitbclioni&toUB 
gtiinda  in  the  neck  (p,  6oj)» 
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flapifrom  the  neck  will  be  given  first  as  on  the  whole  preferable  for 
reasons  given  below.*  From  the  apex  of  the  central  V-shaped  incision 
one  or  two  curved  incisions  are  carried  as  in  Fig.  188,  only  on  freer  lines, 
down  to  the  level  of  the  hyoid  bone  and  then  backwai'ds  and  slightly  up- 
wards to  the  angle  of  the  jaw.  The  following  points  require  attention. 
The  flaps  must  be  cut  thick  enough  to  carry  the  facial  artery  in  order  to 
maintain  their  nutrition.  The  bleeding  will  therefore  be  very  free  and 
abundance  of  Spencer  Wells'  forceps  must  be  at  hand.  Further,  as  the 
deeper  cellular  tissue  will  be  opened  up  every  precaution  must  be  taken 
before,  during  and  after  the  operation  to  keep  the  wound  as  sterile  as 
possible.  The  flap  must  be  raised  evenly  and  without  scoring.  The  lips 
of  the  central  V-shaped  incision  are  now  brought  together  in  the  horizontal 
position  to  form  the  new  lip,  the  cut  edge  of  the  mucous  mcuibrano  being 
Bufficientl}'  freed  to  enable  it  to  be  united  to  the  edge  of  the  skin  with- 
out tension,  by  numerous  horsehair  sutin-es  introduced  with  very  fine 
needles.  The  edges  of  the  flap  or  flaps  below  are  then  united  vertically, 
at  first  with  stout  salmon-gut,  silver  wire  and  horsehair.  Hare-lip 
pins  are  permissible  here  as  the  scar  points  they  leave  are  of  little  im- 
portance. But  it  must  be  understood  that  it  is  only  hy  cutting  the 
flaps  on  very  free  lines  that  tension  will  be  obviated.  Drainage  should 
be  employed  on  either  side  at  the  most  dependent  si)<)ts.  If  tension 
cannot  otherwise  be  met,t  the  lower  edge  of  each  curved  incision  may 
be  undermined  to  admit  of  its  coming  up  to  the  upper  edge.  I  prefer 
dry  dressings  of  st^ile  gauze  strips  kept  in  place  with  iodoform  and 
collodion  for  all  the  upper  part  of  the  wound ;  and  a  boracic  acid 
fomentation  for  the  lower  part  where  the  drainage-tubes  come  out. 

In  the  second  method  the  flaps  are  taken  again  by  freely  curved 
incisions,  but  here  not  from  the  neck  chiefly  but  ma'mlyjrom  the  cheeks. 
The  two  incisions  now  start  not  from  the  ai)ex  of  the  central  V-shaped 
incision  but  from  those  at  the  angles  of  the  mouth.  They  are  carried 
straight  outwards,  at  first,  to  the  niasseter  muscle ;  here  they  curve 
outwards  and  downwards  over  the  mandible  and  then  forwards  in  the 
submaxillary  regions  nearly  as  far  as  the  hyoid  bone.  Where  the  defect 
is  unusually  large,  the  first  part  of  the  incision  must  go  beyond  the 
masseter  within  an  inch  or  so  of  the  auricle  before  it  is  curved  down- 
wards. It  is  only  by  the  freest  operating  that  really  large  gaps  can  be 
closed.  It  is  well  to  make  this  first  part  of  the  incision  gradually  until 
the  mucous  membrane  is  reached.  This  nnist  be  divided  horizontaly 
with  one  cut  of  sharp  scissors  on  a  level  higher  than  that  of  the  skin. 
This  detail  prevents  somewhat  the  retraction  of  the  nnicous  membrane. 
As  the  lower  part  of  the  flaps  are  being  raised  the  mucous  membrane 
is  again  cut  first  vertically  at  the  anterior  border  of  the  nnisseter,  and 
again,  horizontally,  at  the  line  of  its  reflection  on  to  the  gum.  Care 
must  be  taken  in  raising  the  first  part  of  the  flaps  not  to  injure  the  parotid 
gland.  When  the  flaps  have  been  sufticjiently  raised  they  are  glided 
and  pulled  inwards  so  that  the  edges  of  the  central  V-shaped  incision 


•  I  win  take  this  opportunity  of  saying'  that  in  cxtcnRivc  operations  of  thin  kind,  whore 
there  is  likely  to  be  much  bleeding,  a  trial  at  Tremlelenberijr's  iKwition  should  always  be 
made. 

t  Cutting  wi?<lgo-HhaiK?«l  g!i|»H  in  the  fla|>s  (Duwil)  (Fig.  194)  may  relieve  tinsinn  in 
ami  fmrilitate  the  fitting;  of  the  flaps  in  place. 
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it  in  the  middle  line.  The  same  details  with  regard  to  freeing  the 
niucouB  meiiibraiie  ifiitjedful  before  uniting  it  to  the  skin,  preserving  the 
blood-supply  and  drainage,  must  be  observed  as  in  the  method  first 
described.  In  either  cHse  the  state  of  the  submaxillar^'  and  submentnl 
Ivmphjitic  fluids  must  be  cleared  up-  In  both  small  triangular  gaps  nm)' 
Lbe  left  at  the  outer  ends  of  the  incision.  These  are  closed  by  skin-gnifts. 
le  in  the  second  method  it  is  easier  to  provide  sufficient  mucous 
membnine  for  completing  ihe  new  lip,  1  prefer  the  one  fii*st  given.  It 
avoids  the  scars  on  the  face,  the  damage  to  the  lower  branches  of  the 
fiHUi]  nerve,  and,  by  it,  it  is  easier  to  keep  the  facial  artery  intact. 
Begaier'a  Operation.     Here  the  incisions  are  fewer  and  the  scarring 


(Watt«). 

is  less,  as  a  large  flap,  having  its  nourishment  from  either  hide  is  under- 
mined snd  glided  up  over  the  chin  from  behjw.  The  epithelionni  is 
removed,  with  the  greater  part  of  the  lower  lip,  by  iin  jncisioii  (Mirving 
downwards  somewhat  from  one  angle  of  the  int>uth  to  the  i*th«^i'  m*ni'ly 
to  the  point  of  the  chin.  All  bleeding  hiiving  hLLU  titrvnU^ih  tin*  rnt 
edge  of  mucous  membrane  where  it  passes  at  its  n  ilectifMi  **n  U*  \\w 
mandible  is  freed  and  stitched  carefully  to  the  skin  to  form  the  edg*^  of 
the  new  lip.  A  free  incision,  about  5  inches  long,  is  mndt'  from  nidr 
to  side  in  the  neck,  with  its  centre  at  a  point  3  ur  3i  inches  \nAow  i\w 
middle  of  the  wound  by  which  the  lip  has  beitn  reintived.  'Vhr  tih«m's 
between  the  two  incisions  above  and  belnw  thi*  chin  sru  now  undio- 
mined  and  the  broad  stnip-like  flap   with  nediclc,  one  im 

either  side,  is  glided  upwards  over  the  ch  11  position,  its 

biwer  niargin,  tbiit  whi<li  cornsponded  won,i«sntmed 
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with  sterilised  catgut  to  the  periosteum  over  the  lower  margin  of  the 
luandible.  When  the  flap  has  heeu  thus  raised  a  gap  is  left  in  the 
submental  region  which  wilK  in  part  at  least,  require  skin-grafting 
(l>.  233). 

The  advantagrs  of  tliis  operation  have  been  mentioned  above.  On 
the  other  hand,  where  the  rhin  is  promineut  it  is  not  uneasy  matter  to 
thoroughl)'  undermine  the  tissues  which  form  the  broad  coHnr-like  flap 
so  as  to  free  them  sufficiently,  at  the  sujue  time  using  the  knife  on  a 
uniform  |>hino  witliuut  any  scoring.  Further,  in  cases  where  the  glands 
required  removal  tlie  submental  and  8ubnmxilhiry  regions  are  not 
opened  up  as  convLvnieutly  as  by  the  t>ther  methods* 

In  some  cases  wliere  the  gap  is  very  extensive,  where  the  patient  is 
young,  and  where  it  is  esivecially  desirable  to  avoid  scars,  it  may  be  pre- 
ferable to  resort  t<3  the  skm  of  the  arm  fortheflups  required.  Figs,  195 
to  T97  illustrate  an  excellent  result  obbiined  witli  this  method  by  Dr. 
S.  Watts  of  tlie  John  Hopkins  Hospital  (Anji,  of  Surff.f  Jan.,  1905, 
p.  118). 

A  hhy  flit,  15  was  ftdinitted  July  6, 1904,  having  had  his  lower  Up,  including  the  periosteum 
of  tlie  marnlibk  in  places,  bitten  off  two  days  l>efore  by  a  etrcas  imny  (Fig*  195).  The 
wound  was  dean  and  free  from  infection.  A  ttji|j,  iueludiiig  ^kin  niul  fat,  12  cm.  wide  and 
18  cm.  long,  waa  disatcrcil  ii|»  from  the  rij^ht  upper  arm  (Fig.  196).  Ita  under-surface  and 
themw  sarfacc  of  t  lie  arm  from  which  it  was  taken  were  covered  with  grafts  from  the  thtghfl. 
All  these  t.ook  well,  and  in  ten  ihijR  the  flap  was  covered  with  akin  on  both  aides.  Some  of 
the  ikin  on  Its  umler  furface  was  int^imicd  to  fonn  a  substitute  for  mucous  membrane  and, 
•  to  Bome  extent,  }>revent  contraction.  Severe  bronchitis  delayeil  further  operative  pro- 
ceed] nga  for  more  than  a  month.  During  thin  delay,  the  flap,  which  had  become  much 
ahortened  by  the  sloughing  of  it«  distal  extremity, contracted  greatly.  On  Aug.  18  the  flap, 
diflsectetl  up  somewhal  further,  in  onlcr  to  lengthen  it  as  much  as  possible,  was  sutured  by 
its  free  eJttreniity  to  ihe  left  side  of  the  wound  in  the  lip.  A  small  portion  of  the  vefmition 
border,  which  hail  l>cen  prefer veci  on  this  side,  was  sutured  along  the  uj)per  e<lge  of  the  flap. 
The  arm  was  hehl  in  place  by  a  plaster  cast  for  about  three  weeks.  The  flap  was  thenaeyered 
from  the  arm.  This  waa  done  under  local  ana;,^tliesia  in  several  stages,  to  allow  the 
circulation  to  become  more  (perfectly  ciitabli.«ihed.  At  two  8ubaec]uent  operationSf  at 
interralfl  of  two  or  tiiree  weeks,  the  lower  iind  right  bonier^  of  the  flap  w*ere  trimmod  and 
iUtured  in  position.    The  admirable  Hnal  result  is  shown  in  Fig.  197. 

Heplacoment  of  Iiip,  I  refer,  here,  to  iliose  cases  occasionally  met 
with  in  cliildn-n  wJiere,  after  burns  about  the  ujn^er  neck*  the  lower  lip 
ami  ehin  are  tieil  tlovvnwards  by  ftear  tissue.  Thi.s  is  aiiotber  of  those 
instaiiees  where,  from  the  site  of  the  area  to  be  operated  upon  and  the 
age  of  the  patient,  a  resort  to  the  skin  of  the  arm  for  one  of  the  flaps 
required^  h  indicated,  I'lie  following  ease,  under  the  care  of  Mr.  W,  H, 
Brown  of  Leeds  {Btit.  Med,  Jour,,  Jan.  7,  1905,  p.  20),  imlicHtes  the 
steps  tluit  may  he  resorted  to.  The  paper  is  aceonipanifd  by  photo- 
graphs wbicli  show  the  admirable  result  achieved.  The  eliild  was  aged 
II.  To  stop  the  dribbling  from  the  mouth,  a  cut  was  niadt*  across  the 
throat  from  angle  of  jaw  to  angle,  and  the  head  pushed  up  into  the 
erect  position.  To  close  the  wound,  about  3  inches  wide,  which 
reaidted,  two  flaps  were  taken  from  the  shoulders  and  turned  inwards 
to  meet  beneath  the  point  of  the  chin,  Tiie  result  of  this  uperatiun 
was  to  rid  the  patient  of  all  dribbling,'.  To  remedy  the  eversion  of  the 
lip,  '*  as  there  was  no  available  skin  on  the  neck  which  seemed  likely 
to  be  of  use,  a  straight  incision  was  nuide  just  hetuw  the  red  border,  a 
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stitch  put  through  the  red  border,  and  the  lip  drawn  up  into  a  natural 
position.  The  right  arm  wits  then  brought  across  the  face  and  fixed  so 
aft  to  allow  of  an  ample  flap  being  raised  from  over  the  middle  of  the 
arm,  and  then  laid  into  the  space  below  the  lip.  This  Hap  was  left 
attached  to  the  arm  and  stitched  with  silk  sutures  into  its  new  position. 
A  fortnight  later  the  arm  was  set  free  from  the  face,  and  the  flap  was 
found  to  be  living  and  healthy.  The  freed  edge  was  stitched  down  level 
and  the  sku\  cut,**  The  following  practical  points  in  the  after-treat- 
ment  of  such  cases  are  empliasised*  **  One  is  to  keep  the  child  quiet 
bj  means  of  small  doses  of  opium  for  the  first  four  or  five  days,  increas- 
ing the  dose  abuut  half  an  hour  before  the  first  dressing.  When  possible, 
it  is  best  to  change  the  dressing  for  the  first  time  under  an  amesthetic, 
Difficulty  of  feeding  was  in  this  case  got  over  by  means  of  a  tube 
and  funnel.  She  had  all  her  nourishment  for  a  fortnight  by  this 
method.     Absolute  fixation  of  the    head  was  secured  by  using  large 


Fia,  198. 


Fio^  199. 


(' 


UUlwatioii  of  red  margin  of  upper  lip  for  the  restoration  of  the  orifice  of  the  mouth. 
(Esmaroh  and  KowiibBig.) 

sand-bags  on  either  side  of  the  head  with  a  strong  brow  band  across 
the  forehead/* 

Bestoration  of  Mouth, — This  is  sometimes  required  when  extreme 
narrowing  fallows  on  nii  operation  for  removal  ofthe  lower  lip,  in  wliieh 
the  surgeon  hris  been  c<imi*elled  to  trench  upon  tht*  up|ier,  vY  on 
cicatricial  healing  of  ulceration  due  to  burns,  hijais,  nc^mii,  ifcc. 

In  cases  where  the  margin  of  the  lip  is  tJisfused  in  its  whole  extent, 
and  where,  after  removal  of  the  disease,  the  mouth  may  become  too 
Bujall,  a  part  of  the  red  margin  of  the  upper  lip  may  be  utilised  in  the 
restoration  of  the  orifice  of  the  month  (B'igs,  198  and  199).  Soffieient 
of  the  vermiliou  border  is  detuclied  from  the  upper  lip  to  allow  of  the 
strip  thus  made  hjose  being  drawn  around  the  orifice  of  the  mouth  and 
forming  an  ed^^e  for  the  lower  lip  witlrout  tension. 

In  other  cases  the  Method  of  BiefTenbach  may  be  employed  in  these 
cases  (Figs,  200  and  201). 

This  snrgeou,  so  famous  for  his  plastic  skill,  proceeded  aomewhat 
thus:  Two  bitentl  incisions  are  carried  from  the  opening  of  the  mouth 
through  the  whole  thickness  ut  the  cheek,  MutTieiently  far  to  ensure  the 
^ftnew  mouth  being  of  proper  nize.     After  this  the  mi*  '»iemhrftne  is 

^^  sufficiently  detached  (a  matter  often  dilheult  to  •  ft  caasing 

I        subsequent  sloughing,  owing  to  the  cicatricial  be  parts) 

1^ ^ — --  ft 
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from  the  skin  to  allow  of  its  being  Btitched  as  an  edging  all  round  the 
opening  of  the  new  mouth.  Very  sharp  knives  are  especially  needed  here. 
The  surgeon  must  aim  especially  at  securing  that  the  skin  and  mucous 
memhrano  meet  exactly  at  the  angles  of  the  new  mouth,  for  if  primary 
union  of  the  skin  and  mucous  membrfine  be  not  secured  here,  re-con- 
traction of  the  new  opening  will  certainly  follow.     In  some  cases,  instead 


FlO.  300, 


Fia,  2QU 


DlefTenbach's  method  of  restoring  the  dice  of  a  ootitmcted  moatb. 
(EflmArch  and  Eowalxig.) 

of  dividing  the  whole  thickness  of  the  cheeks  by  lateral  incisions  it  is 
better  to  dissect  off  thick  triangular  flaps  of  skin  and  subcutnneous 
tissue  with  their  bases  placed  outwards  on  the  cheeks.  The  scar  tissue 
is  next  freely  divided  so  as  to  sufficiently  enlarge  the  mouth.     The  Haps 


|Kia.  202. 


Fio.  203. 


The  dotted  line«  show  the  opnm- 
tfoM  of  StVlillot,  the  rontinuousrinea 
that  of  DietTeiitmch,  for  making  a 
new  upper  It  p.    (A£t«r  Scrrc) 


Restoration  of  one  angle  of  the 
mouth.    (After  Scrrc) 


are  then  turned  inwards  and  sutured  to  the  mucous  membrane  so  as  to 
form  sjitisfaetory  new  angles,  and  prevent  tiny  re-con  traction. 

To  prevent  re-contniction  Hiiter  has  advised  the  wearing  of  a  dilator 
made  of  ebony  or  hard  india-rubber,  of  the  shape  of  a  funnel,  with  two 
riijis  to  niuiiitain  it  in  place* 

Upper  Lip. 

(i,)  Operation  of  Sddillot  by  Vertical  Flaps  (Fig,  202). — Flaps 
quadrangular  in  shape  are  raised  by  the  following  incisions  :   (i)  the 
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internal  one,  starting  from  a  point  midway  between  the  angle  of  the 
mouLli  and  the  lower  e.yelid^  and  ending  usiiall3^  at  a  point  on  a  level 
with  the  prominence  of  the  chin  ;  (2)  a  horizontal  one  passing  outwards 
from  the  lower  end  of  the  first  for  half  an  inch  to  two  inches  ;  and  (5)  a 
second  vertical  incision  passing  upwards  from  the  outer  end  of  the 
horizontal  one  to  a  point  on  a  level  with  the  ala  of  the  nose. 

These  flaps,  comprising  the  whole  thickne.ss  of  the  cheeks,  are 
moved  inwards  so  that  their  low*er  extremities  meet  vertically  in  the 
middle  line. 

(ii.)  Operation  of  DieflTenbach  and  ChauTel  by  Vertical  Flaps, — 
Here  the  flaps  are  cnt  in  the  reverse  direction  from  that  of  Sedillot. 
This  method  is  to  be  preferred,  as,  owing  to  the  base  being  below, 
there  is  leas  tendency  for  the  new  lip  to  be  raised  by  the  contraction  of 
the  scar,  and  thus  to  expuse  tlie  npfjer  teeth  (Fig.  202). 

{iiiO  Operation  by  Lateral  Flaps. — Here  the  flaps  are  taken  laterally 
from  the  cheeks*     They  should  be  cut  of  the  full  depth  of  the  new  lip, 


FlQ.   204» 


(Trllmanns.) 


and  at  their  outer  extremities  should  curve  downwards  so  as  to  diminish 
the  tension.*  Tlieir  inner  extremities  are  united  in  the  middle  line 
behiw  the  nose. 

(iv.)  Serre's  Operation  for  Eefitoring  One  Angle  of  the  Mouth. — 
Figs.  189  and  203  show  tlie  steps  wliicli  woiihi  be  adapted  for  restoring 
one  angle  of  the  mouthi  which  has  been  distorted  by  cicatricial 
contraction ;  a  similar  proceeding  being  available  for  a  growth 
situated  here. 

Eeatoration  of  Defects  on  the  dieek. — \\Tiile  surgical  interference 
is  less  frequently  culled  fur  here  than  for  restoration  of  the  lip,  greater 
difficulties  are  present.  The  chief  of  these  are  the  less  mobile  con- 
dition of  the  pnrt,  the  vicinity  of  the  facial  nerve  and  parotid  duct,  and 
in  many  cases  the  fact  that  morbid  conditions  causin,^  cicatricial 
contraction  and  fixity  are  often  met  with  liere.  The  widely  different 
nature  of  the  operatii^e  steps  required  now  will  be  seen  when  the  chief 

•  Dr.  Port,  of  Nlw  York,  who  figur<Js  I  his  opcrfttion  and  iiumeroua  other  roetboda 
from  S»ymaiiow8ki  (//ri«w£A.  tL  Ckir.  Med,,  Bmuoschweig^  1870)1  %a  stress  upoa  this 
pnjcAtttion  {InUr,  Kmrffc.  Sur^,,  vol.  v.  p.  489). 
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as  welL  Fortunately  these  cases  are  uncommoii.  My  spuce  will  only 
allow  me  to  allude  to  two  classes  of  cases,  (A.)  Where  there  is  a  large 
gap  and  little  or  Jiothing  to  be  got  from  the  cheek.  Such  a  ease  results 
from  extensive  removal  of  an  epithelioma  of  the  buccal  mucous  mem- 
hraiie.  My  experience  is  that  it  is  useless  in  these  cases  to  slit  the  cheek 
and  then  dissect  out  the  epitlielioma,  leaving  the  skin.  Reappearance  of 
the  disease  is  ceitaiu.  If  any  operation  is  undertakeu  the  whole  thick- 
ness of  the  cheek  must  be  widely  removed.  The  prognosis  is  always 
grave,  and  the  gravity  increases  with  the  difficulties  of  the  operation  the 
farther  back  the  mucous  membrane  is  involved. 

The  surgeon  who  has  to  fill  in  a  large*  gap  in  the  cheek  where  the 
only  skiu   left   is   that  fixed  above 
to  tlie  malar  bone  and  infraorbital  ^iq^ 

region  and  below  to  the  mandible, 
can  take  his  flap  from  the  forehead 
or  the  neck.  The  former  skin  has 
the  advantage  of  being  hairless,  but 
the  resulting  deformity  is  greater. 
The  pedicle  of  the  flap  lies  here 
above  the  root  of  the  nose  or  the 
zygoma,!  If  the  flap  is  taken  from 
the  neck  (Figs,  205  to  207),  the 
scarring  is  much  less,  but  the  vas* 
eularity  is  not  so  good,  and  if  the 
flap  contain  haii^s  it  must  either 
not  he  inverted,  as  hairs  will  con- 
tinue to  grow  into  the  mouth  in- 
definitely, or,  if  this  is  necessary, 
the  pedicle  must  start  well  below 
the  jiiw  so  that  the  flap»  which  will 
have  to  extend  nearly  to  the  chivicle, 
is  hairless.  A  considerable  area  will 
thus  have  to  be  ** jumped**  when 
the  flap  is  sutured  in  position.  At 
ji  later  stage  the  pedicle  must  be 
divided  ami  the  flap  trimmed  and 
fitted    into    its    place.     I    do    not 


To  show,  diiigrammatically ,  one  method 
of  closing  a  defect  in  the  cheek.  A.  Area 
involving  entire  tliickiieas  of  cheek  ex- 
cised. B,  Flap  carried  up  from  the  neck 
and  invert^  so  that  its  cutaneous  surface 
replaced  the  mucous  membrane  of  the 
cheek.  It  was  sutured  to  the  gum  above 
and  below  and  adhered  readily,  c.  Fkp 
glided  up  from  the  oeuk  to  cover  the  raw 
surface  of  B.  D.  Flap  glided  dowoward^ 
for  the  same  puriK>8e.    (Biijmcs.) 


recommend  the  use  of  doublt*  flaps, 

owing  to  the  ^reat  interference  with  soft  parts  which  is  entailed  in 
patients  whose  vitality  is  often  by  no  means  good,  and  who  are  not 
well  adapted  for  prolonged  anasthesia*     The  surface  of  the  inverted 


•  Where  the  gap  is  tv  modenite  one  but  too  large  t^o  admit  of  being  closed  by  under- 
mining and  glitUng  the  edges  of  the  tissues  left,  a  flap  maj  sometimes  be  taken  from  the 
masseteric  region  with  its  base  near  the  gap.  The  flap  is  turned  forwards  so  that  its  skin 
surface  looks  into  thfl  mouthy  the  raw  surface  being  grafted.  Thia  is  only  ftpplicable  bo 
ctaea  where  the  skin  is  without  bain*.  C-are  must  be  taken  not  to  injure  the  parotid  gland 
and  duct,  and  as  fur  as  possible,  the  bninches  of  the  facial  nerve. 

t  ^enn,  in  a  case  in  which  the  entire  cheek  hful  been  removed  for  epithelioma,  turned 
down  a  fronts  parietnl  flap— the  patient  was  the  subject  of  extensive  alopecia— so  that  the 
skin  surface  replaceii  the  mucous  membrane,  A  flap  from  the  neck  and  an  additional  one 
from  the  scalp  covered  the  raw  surface  and  maint^iined  the  blood  supply  (Antu  of  Surff.^ 
Oct,  1904,  p.  601). 

S.— Vol.   I,  35 


the  question  of  taking  t!ie  flap  from  the  arm  in  Buitable  cases  {p.  540) 
must  be  considered. 

(B*)  In  cases  where  tlie  cliief  condition  callinf^  for  repair  is  ntvt  so 
much  a  deficiency  of  skin  as  cicatricial  contraction  of  the  mucous 
membrane  and  fixity  of  the  juw,  Gussenbauer's  method  in  two  stages 
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should  be  employed.  All  cicatricial  tissue  having  been  removed  and 
divided  and  tlie  mouth  opened  as  far  as  possible,  a  flap  of  skin  and 
subcutaneous  tissue  witli  its  base  situated  over  the  niasseter,  or,  if  need- 
ful, still  farther  back  iu  front  of  the  lobule,  is  dissected  up  between  this 
muscle  and  the  gap.  It  is  then  turned  into  the  mouth  round  the  anterior 
edge  of  the  nmsseter  and  sutured  to  the  mucous  membrane  over  the  internal 
pterygoid  with  sterihsed  catgut  on  fine  curved  needles*  In  about  four 
weeks,  when  the  vascularity  of  the  flap  around  its  edges  is  assured,  the 
base  and  posterior  part  of  the  flap  lU'C  dissected  up  and  turned  forwards 
into  the  remaining  part  of  the  gap  to  form  a  new  angle.  It  is  then 
grafted  or  covered  with  a  second  flap  taken  from  below  the  mandible.  Of 
the  objections  to  double  flaps  in  these  cases  I  have  spoken  above*  The 
same  assiduous  attention  will  be  required  as  in  other  cases  of  fixity  of 
the  Jaws  (p.  542),  and  Esmarch*a  modified  operation  {p.  513)  may  be 
required. 

In  extensive  gaps  in  children,  where  the  confined  position  is  better 
borne,  the  flap  may  be  taken  from  the  inner  side  of  the  arm,  the  parts 
being  secured  by  plaster  of  Paris  (p.  SS^)*  I<i  those  very  rare  cases 
where  after  injury  or  sloughing  the  nose,  upper  lip,  lower  lids  and  cheeks 
have  disappeared,  a  paper  by  Senn  {New  York  MeiL  r/oitrn.,  June  20, 
1903)  may  be  consulted.  Here  a  huge  flap  was  taken  from  the  scalp. 
The  operative  procedure  was  divided  into  about  ten  stages.  Fig.  204 
shows  a  method  introduced  especially  for  closing  a  gap  on  the  scalp, 
which,  used  on  a  small  scale,  and  combined  with  Thiersch's  method  of 
grafting,  may  be  found  useful  on  tlie  face  or  cheek. 

Defects  of  the  Eyalida— Figs.  208  to  209  show  diff'erent  methods 
of  curing  that  troublesome  condition  known  as  ectropion.  Fig,  210 
explains  how  a  gi'owth  around  the  inner  can  thus  may  be  removed 
without  deformity. 


CHAPTER  IX, 
OPEEATIONS  ON  THE  PALATE. 

OPEEATIONS  FOB  CLEFT  PALATE— REMOVAL  OP 
GBOWTHS  OP  THE  PALATE, 

OPEHATIONS  FOE  CLEFT  PALATE  (Figs.  21 1  to  242). 

Age  for  Operation,— The  tendency  liere  is  to  operate  at  earlier  dates 
than  heretofore,  on  account  of  the  gain  of  better  power  in  taking  food 
and  the  earlier  iniprovement  in  the  voice.  Before  deciding  on  tliis 
point,  each  operator  must  take  into  consideration  the  f^eneral  health, 
the  vitality  and  nutrition  of  the  patient,  togetlier  with  the  width  and 
length  of  the  cleft,  the  degree  of  delicacy  of  the  tissues  hounding  it,  the 
siy.e  of  the  mouth,  the  height  of  tJie  vault  of  the  palate  (p.  550),  and, 
histly,  liis  own  operative  skill  in  this  particular  field  of  surgery.  The 
surgeon  will  do  well  to  remember  that  it  does  not  in  the  least  follow 
that  because  operators  of  special  experience  have  operated  BUCcessfuUy 
in  the  first  few  weeks  or  months,  it  will  be  wise  for  him — a  man, 
perhaps  J  of  much  smaller  operative  experience — to  do  so  also.  This 
matter  has  been  referred  to  before  (p.  516).  What  is  wanting  and  what 
would  help  us  greatly  is  a  detailed  list  of  cases  operated  upon  in  early 
life,  with  all  the  results.  And  the  same  advice  applies  to  the  amount 
attempted  at  one  operation.  Because  nearly  all*  authorities  on  this 
matter  advise  closure  of  the  whole  cleft  at  a  sitting,  it  does  not  follow 
that  this  is  a  wise  course  for  those  to  pursue  whose  opportunities  have 
been  much  fewer.  With  regard  to  the  argument  that  cleft  palates 
require  operating  upon  in  infancy,  because  of  the  difficulty  of  nourishing 
the  patients,!  I  would  reply  that  this  difficulty  can  generally  be  met  by 


•  Mr.  G.  A.  Wriglit,  of  Miinchester  auil  the  Peinnobury  Children's  Hospital^  is  an 
exceiitioii.  In  quite  young  children  with  couifjlcte  ekfta  he  considere  it  an  atlvantage  to 
close  the  eoft  palate  alone  first,  an^l  the  hard  a  few  months  aftcrwArda  {DUea-t^  of 
ChildreHj  third  ed,,  p,  165),  The  soft  palftte  is  the  easeotial  part  in  which  to  secure 
t»rimarj  union  (p.  552). 

t  Cases  are  very  mre  in  whieh  nuffieieDt  food  cannot  bo  given  by  one  of  the  following 
methodfl  (especially  after  any  co-existing  hare-lip  has  been  closed),  if  only  sufiicient  pains 
are  [icrsevered  with — v\z.^  a  small  8poon  pass^ed  well  baek  into  the  mouth  ;  a  feeding- 
bottle  with  ft  Icat  big  enough  to  fill  the  gup,  the  teat  being  perforated  underneath  for  the 
escape  of  the  railk,  only  a  little  being  given  at  .1  time  ;  an  ordinary  ft'cding^bottle,  with 
n  leaf-like  piece  of  india-rubber  attachetl  above  the  teat,  bo  as  to  fill  up  the  gaj)  (as  advised 
by  Mr»  f Vilos) ;  finally,  sometimi;^  deglutition  will  t»e  fjicilitateti  if  the  uui-se  closea  the 
noetriLs  with  her  finger  and  thumb  cverj'  time  the  child  b wallows,  or  fevfh  the  child  well 
proppetl  up.    It  is  often  advisable  to  take  these  cases  into  a  hijspitiil  or  into  a  home,  and 
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persevering  care,  And,  where  this  is  not  the  case,  the  Httle  patient  is  not 
likely  to  be  in  a  state  fit  to  meet  what  is  one  of  the  severest  operations 
in  infancy. 

With  regard  to  the  voice,  while  there  is  no  doubt  that  the  earlier  a 
successful  operation  is  performed  tlie  better  will  be  the  voice,  it  is 
possible  that  this  has  hetni  too  strong!)'  put  forward,  to  the  exclusion  of 
the  other  side  of  the  <|ueBtion*  TJuis,  the  possibility  of  an  unsnccesBful 
operation,  withthe  inevitable  loss  of  tissue,  and  scarring  of  wliatremainSi 
has  been  too  nuicli  kept  in  the  backgruund.  And  clnldren  under  two 
years  of  age  caunot  have  contracted  a  hahit  of  speech  so  had  as,  of  itself, 
to  call  for  operation  before  this  date.  Again,  the  fifth  year  is  tlie  earliest 
period  at  which  thome  systematic  lessons  in  improving  the  speech,  which 
are  sr>  essential  a  part  of  the  after-treatment,  can  be  undertaken. 

The  late  Mr.  Davics-Colley  (Trmis,  MtnL  Soc,  vol,  xix.,  1896,  p>  70) 
statetl  that  when  lie  bad  the  opportunity  of  choosing  the  age  he  pre- 
ferred fourteen  months*  Mr,  E,  Owen  (ibidem^  p.  68)  gave  liia 
opinion  that  **  For  a  soft  piilate>  the  child  being  in  good  healtl*,  the 
time  for  operating  is  somewhere  in  the  first  six  months,  I  think.  For 
a  hard  and  soft  palate  together,  it  is,  I  think,  in  the  second  year,  '' 
Later  on  the  same  surgeon  {Clejt  Palate  and  Hare-Lipy  p,  41}  considers 
that  the  most  favourable  time  for  operating  (by  Broidiy's  method, 
described  below,  p.  570)  is  between  the  ages  of  two  weeks  and  three 
months.  Mr.  Glutton  {St-  Thomm*s  Hosp.Rep.f  i8g6,  voL  xxv*  p,  121) 
writes ;  *'  I  believe  that  a  very  large  proportion  of  the  worst  cases  of 
cleft  palate  can  be  safely  operated  upon  before  tlie  second  year  is  com- 
pleted.'* Mr,  W.  A.  Lane  (Cleft  Palate  and  Ilare-Ltp,  1905,  p,  42,  writes : 
**The  best  time  is  the  day  after  birth,  or  as  soon  after  that  as  possible/* 

Writing  as  I  do  for  the  guidance  of  many  of  my  younger  bretbren, 
I  consider  that,  unless  BropbyVs  method  is  proved  %  a  nmnh  tr  of  publish  fd 
cases  to  give  better  results,  which  from  those  related  hy  Mr.  Berry  and 
Dr.  Ferguson  of  Chicago  {pp.  572,  573)  appears  to  me  to  be  exiremely 
unlikely,  tiie  end  of  the  first  year  should  be  reached  before  a  cleft  of 
the  soft  palate  should  be  operated  upon,  and  then  only  under  favour- 
able conditions,  and  that  the  patient  should  he  two  years  old,  at  least, 
before  a  complete  cleft  is  operated  upon.  As  experience  is  gained, 
operations  may,  no  doubt,  be  performed  successfully  at  an  eailier  date, 
hut  at  any  time  during  the  first  year  of  life  the  risks  of  failure  are 
great,  owing  to  the  eifects  of  Inemorrhage,  the  readiness  with  which 
convulsions  are  excited,  the  liabiJiby  to  bronchitis  and  diarrhoea,  and, 
lastly,  the  delicacy  of  the  soft  parts  and  the  readiness  with  which 
they  tear.  I  am  very  glad  to  be  supported  here  hy  an  old  frieml, 
G.  A.  Wright,  formerly  Surgeon  to  the  Children's  LL^spital  at  Pendle- 
bury,  Manchester,  and  also  Surgeon  to  the  Manchester  JnOrmary.  This 
authority  states  (Ashhy  and  Wright's  Diseases  of  Children,  p.  171)  : 
**  We  are  not  inclined  to  attempt  closure  of  a  severe  case  of  cleft  of 
both  hard  and  soft  palates  earlier  than  the  third  year  at  soonest/'  Mr. 
Berry's  advice  (Brit.  Med-  Jonm.,  Oct,  7,  1905)  from  an  experience  of 
67   cases   is   as  follows  ; — *'  I  have  never  operated  during  the   first 


put  them  under  the  care  of  a  speciaUj  tminetl  nurec.  The  natritiou  la  usually  at  onm 
improvLxl^  aiitl  the  mother  can  be  taught  to  maintftin  the  iinprovemeut  until  the  child  ia 
about  two  yeara  old. 
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twenty-two  months  of  life,  believiiif?  as  I  do,  that  some  time  fluring  the 
third  year  of  Ufe  is,  in  the  vast  majority  of  eases,  the  time  at  wliich 
the  openvtiuii  is  undertaken  with  most  advantages  to  the  patient.'*  Mr. 
K.  W,  Murray,  of  Liverpool,  whose  name  carries  great  weight*  prefers, 
"  as  a  general  rule,  to  postpone  operating  upon  the  palate  until  the  cliild 
is  between  two  and  three  years  of  age,  and  then  at  one  operation  com- 
pletely elose  the  cleft  '*  {BriL  Med.  Joum,^  Feb,  3,  1906,  p.  245).  I 
may  add  that  American  surgeons  whose  eagerness  to  make  trial  of  new 
methofls  is  well  known,  are  not,  as  a  rule,  in  favour  of  very  early 
operations,  )>referring  the  age  of  three  to  four,  or  later  (Trans.  Philad, 
Acad,  of  Snnf.f  Feb.  i,  1904;  Ann.  of  Surff.,*limQ  1904,  p.  1029,-  Trans. 
Niw  York  Snnj.  iSoc.f  Get.  25,  1905;  Ann.  of  Surg. ,  Jan.  1906,  p*  136), 
While  I  am  in  entire  agreement  with  tliis  view%  I  will  take  tliis 
opportunity  of  advising  my  younger  readers,  whichever  course  they 
fallow,  to  oi>erate  on  one  unifomi  plan,  so  as  to  secure  as  much  skill 
as  possilde  in  an  operation  which  is  not  very  cooimon. 

Order  of  Operation  im  Lip  and  Pa/a^t%— Another  question  that  has 
been  raised  with  regard  to  operations  on  cases  of  cleft  palate  in 
infants  is  whether  the  cleft  puhite  or  the  hare-lip,  w^htch  usually 
romplicateg  the  cases,  should  be  taken  in  hand  first.  Mr,  \\\  A, 
lihUQ  has  strongly  advocated  (loe.  supra  cit.)  leaving  the  hure-lip  until 
the  cleft  palate  is  closed,  as  the  gap  in  the  lip  facilities  closing  the 
cleft  in  the  palate*  Tliis  is,  no  doubt,  a  very  important  point,  but  there 
are  others  to  be  considered.  In  most  cases  Mr,  Lane,  who  considers 
the  first  few  days  after  birth  as  the  best  time  for  operation  (ij(/Vtt,  p.  563) 
completes  both  operations  under  the  same  anaesthesia  {tnfra,  p.  570). 
Those  who  do  not  possess  Mr,  Lane's  especial  experience  and  skill 
must  consider  what  will  be  the  condition  of  the  child  if  the  operations 
performed  in  the  very  early  days  of  life  fail.  While  I  admit  that  the 
gap  in  the  lip  renders  operations  on  the  pahite  easier,  I  consider  that 
this  point  will  be  found  to  lose  much  of  its  importance.  If,  as  I  advise, 
the  hare -lip,  for  the  sake  of  the  child*8  nutrition  and  the  feelings  of 
the  mother,  has  been  closed  when  the  infant  was  two  to  three  months 
old,  and  if,  when  the  cleft  palate  is  taken  in  hand  at  about  the  age 
of  two  to  three  years,  it  is  found  that  the  lii>  is  very  tight  and 
interferes  with  the  satisfactory  use  of  a  gag,  there  should  be  no  doubt 
wlmtever  as  to  slitting  the  lip  before  an  attempt  is  made  to  close  the 
palate.  I  have  found  tlie  adoption  of  this  step  and  closing  the  slit 
after  the  operation  on  the  jialate  give  most  satisfactory  results.  But 
it  will  very  rarely  be  required  if  a  gag  of  proper  size  is  provided.  Such 
is  easily  obtained  at  the  present  day,  with  a  little  trouble. 

Severity/  of  the  Case  and  Kind  of  Patient, — It  is  not  so  much  the 
extent  of  the  fissure — whether  the  soft  palate  is  alone  aflfected,  partially 
or  completely,  whether  that  common  form  in  which  the  cleft  involves 
the  soft  and  a  portion  of  the  hard  is  present,  or  whether  the  whole  part 
is  split— that  is  of  importance,  as  the  width  of  the  cleft  and  the  thick- 
ness of  the  tissues  which  bound  it.  Sir  W,  B'ergusson  w'as,  I  believe,  the 
first  who  pointed  out  the  influence  which  the  heiglit  of  the  vault  id  the 
hard  palate  has  upon  an  operation  Jor  closing  a  cleft  of  it.  He  showed 
that  the  higher  the  vault  the  more  easy  is  it  to  dissect  down  Haps  of 
muco-pcriosteum ;  while,  on  the  other  hand,  the  less  arched  the  vaults 
the  greater  is  the  dilViculty  in  getting  sutlicient  flaps.     Other  points  of 
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Fig.  211* 


Dnrlmm'B  needles  of 
f  I  i  flere  n  t  j>at  t  ems. 

Flo,  212. 


importance  are  the  size  of  the  mouth,  a  very  narrow  or   small    one 

interfering  with  the  use  of  the  needfol  instruments ;  and,    finally  (a 

point  always  to  he  noted),  the  length  of 

the  palate,  for  the   shorter  this   is,  the 

moreiinpossihle  will  it  he  for  this  to  touch 

the  pbaiynx  later  on,  however  perfectly  it 

has  been  united,  and   the  more  marked, 

consequently,  will  he  the  nasal  tone   of 

the  voice. 

Other  points  of  importance,  hut  not 
connected  especially  with  the  cleft,  are 
those  which  bear  upon  the  general  health 
of  the  patient — viz.,  fretfulness,  or  a  sunny 
temper ;  greediness,  as  hkely  to  cause  bolt- 
ing of  surreptitious  food ;  coexisting  ear 
disease,  or  congenital  syphilis  ;  whether 
the  child  has  had  tlie  usual  ilhiesses 
and  exantliemata^an  attack  of  wliooping- 
cough,  scarlet  fever,  mumps,  or  measles 
interfering  much  with  the  result  of  an 
opera  tiou. 

Amount  to  he  closed  at  One  Sitting,  and 
Order  of  Operatmi  on  the  Palate. — Where 
the  cleft  involves  both  palates,  that 
through  the  soft  is  usually  taken  first,  tlie 
severer  operation  being  left  till  later.  As 
to  the  uBiount  which  should  be  attempted 
at  the  first  sitting,  each  case  must  be 
decided  hy  itself,  according  to  the  experi- 
ence of  the  operator,  the  severity  of  the 
case,  ami  the  safety  with  which  the  anes- 
thetic is  taken.  Sir  T.  Smith,  one  of  our 
highest  autliorities,  recunimends  *  that  the 
wholo  ck'ft  should  he  closed  at  one  sit- 
ting, '*  unless  there  are  circumstances  of 
peculiar  difiiculty  in  the  case.  When  the 
bringing  together  of  the  whole  cleft  in 
one  oijeration  would  necessitate  so  free 
a  division  of  the  soft  parts  as  to  endanger 
the  vitality  of  the  flaps,  it  is  advisable  to 
close  first  that  part  of  the  cleft  that  can 
be  most  easily  approximated,  whether  it 
be  the  bard  or  the  solt  palate." 

I  should  have  uu hesitatingly  advised 
the  surgeon,  in  his  earlier  operations, 
only  to  attempt  to  close  those  parts  which 
come  readily  together  (vide  mtpra^  p.  548). 
Any  more  than  can  thus  he  closed  will 
only  be  so  at  the  expense  of  a  good  deal  of 
tension,  and  after  much  difficulty  and  a  varying  degree  of  bruising,  &c 


Cleft  palate  needle, 
tubuliir. 
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Fig. 


Mr*  Berry's  words  (loc.  supra  cit,)  empliatically  support  tliia  advice : 
**  If  there  has  been  iimeh  difficulty  in  getting  tlie  edges  of  the  soft 
palate  together,  it  is  Letter  to  leave  the  anterior  part  of  the  bard 
palate  to  be  closed  by  a  subsequent  operation — ^wbieh  can  always  be 
done  if  the  posterior  part  has  been  closed — rather  than  to  run  the  risk 
of  spoiling  the  whole  operation  hy  endangering  the  viialit}^  of  the  flap. 
It  cannot,  in  my  opinion,  be  too  strongly  insisted  upon  that  for  the 
purposes  of  good  articulation  it  is  essential  that  the  soft  palate  should 
he  well  formed.  It  is  far  better  to  make  at  the  first  operation  a  good 
soft  palate  than  a  good  bard  palate.  A  hole  in 
the  hard  palate  can  always  be  closed  unless  exten- 
sive sloughing  has  occurred.  It  may,  on  the  other 
band,  be  extremely  difficult  to  make  a  good  and 
efficient  soft  palate,  if  the  first  operation  has  been 
followed  by  a  faulty  union  of  this  part,"  Adenoids 
or  enlarged  tonsils  should  be  removed  several 
weeks  before,  any  mueopunilent  nasal  discharge 
as  thoroughly  dealt  with  as  possible,  and  the 
presence  of  carious  teeth  must  be  attended  to 
as  possible  sources  of  infection,  and  to  ensure 
stability  for  the  gag. 

Operations    on   the    Soft   Palate.  —  The 

inatrinnents  which  would  be  rr quired  for  closing 
a  complete  cleft  of  the  palate  n)ay  he  enumerated 
here  once  for  all.  One  double-edged  and  one 
blunt-pointed  knife  (like  a  large  tenotomy*knife 
on  a  long  handle),  one  pair  of  dissecting-forceps, 
and  one  with  line  tenaculum  or  mouse- tooth  ends, 
several  needles  of  different  patterns  with  eyes  at 
the  point,  or  a  supply  of  small  needles  of  diflferent 
cun-'es,  to  he  used  with  a  bolder,  a  stout  aneurysm- 
needle,  four  raspatories  of  varying  curve  and 
strength,*  a  pair  of  curved  scissors  (with  a  |-inch 
curve)  for  detaching  the  soft  palate  from  the  bard, 
one  of  Sir  T.  Smith*s  gags,!  which  has  previously 
been  found  to  fit  the  patient,  and  sponge -holders. 
In  addition  to  the  above,  a  tubular  needle  with  a 
reel  for  passing  wire,  and  a  wire-twister,  will  be 
found  useful. 

The  patient's  stomach  being  just  empty,  so 
that  he  shall  not  vomit  during  the  operation, 
nor  want  food  immediately  after,  he  is  placed  on  a  suitable  narrow 
table,  and  in  a  good  light.  As  soon  as  he  is  well  under  the  anaes- 
thetic (A.  C.  E.  or  chloroform),  Lis  hands  and  arms  arc  securetl  in 
a  jack-towel,  one  being  always  left  within  reach  of  the  anaesthetist. 

•  If  the  cleft  encroach  at  aU  upon  the  hack  of  the  bard  palate,  and  in  coses 
where  the  soft  is  alone  affected  and  the  cleft  a  wide  onu,  Bome  raising  of  the  muco- 
periosteum  and  separation  of  the  soft  parts  at  the  junction  of  the  hard  and  soft  puliites 
(p*  557)  w'ill  he  nocdetl  to  avoid  tension  of  the  flaps. 

t  Those  nsually  sold  arc  mueli  too  large  and  t'luniHy.  A  choice  of  three  sizes  should 
be  at  hand|  and  the  most  fitting  one  selected  heforehand.  Whitehead's  modiflcatioa  of 
the  above  gag  is  a  useful  one* 


Cleft  palate  ncedle« 
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Then  either  the  head  and  shoulders  Jire  suitahl}^  propped  up  with  firm 
pillows,  or,  as  I  mucli  prefer,  the  head  is  dropped  at  a  right  angle 
to  the  spine,  over  the  end  of  the  table,  where  it  is  snpported  by  a 
sitting  assistant  This  metliod,  which  we  owe  to  Eose,  of  Berlin,  has 
the  great  advantages  of  giving  thorough  exposure  of  the  parts  now 
well  under  the  surgeon's  control,  and  of  allowing  the  blood  to  eollect  in 
the  upper  naso-plmrynx*  The  eongestiou  of  the  parts  which  sometimes 
follows  is  usually  teujpurary.  Sir  T,  Smith*s  gag  is  next  introduced, 
the  tongue  tucked  under  the  central  plate,  and  the  jaws  widely  opened* 
The  gag,  which  it  is  well  not  .to  tie,  is  then  held  by  an  assistant,  who 
at  the  same  time  supports  the  head  and  moves  it  to  suit  the  operator. 
Another  assistant  hands  instrnnrents  and  gives  other  htdp,  while 
sponges  are  wrung  out  and  supplied  on  hohlers  by  a  nurse.  Two 
points  require  attention  at  this  stage:  (l)  The  gng  should  be  satis- 
factorily adjusted  once  for  all.  In  fitting  the  tongue-piece,  care  should 
be  taken  that  the  base  of  the  tongue  is  not  jammed  over  the  entrance 
of  the  larynx.  It  is  a  help,  sometimes,  to  draw  the  tongue  forwards 
and  to  one  side  with  forceps  or  a  silk  loop.  (2)  Before  commencing 
the  operation  tht*  surgeon  should  nssnre  himself  not  only  that  the 
breathing  is  regular,  but  also  that  the  patient  is  deeply  under  the 
influence  of  the  anfestljetic,  without  abolition  of  the  laryngeal  reflex. 
If  this  point  be  secured,  without  any  hurrying  at  this  stage,  the 
Bubseqnent  interruptiuus  for  the  administration  of  furtlier  amesthetic 
will  be  few  and  brief. 

The  edges  of  the  cleft  are  first  pared  in  the  following  way^ — viz*,  by 
holding  in  the  tenaculnm-forceps  the  tip  of  one-half  of  the  uvula, 
thus  making  the  soft  palate  tense,  and  then  transfixing  the  cetitre  of 
each  cleft  alternately  with  a  double-edged  tenotome,  cutting  first  up 
and  then  down»  In  either  case  the  whole  of  each  side  should  be 
made  raw,  and  with  as  wide  a  surface  as  possible ;  it  is  the  anterior 
angle  and  the  tip  of  the  nvnla  which  are  liable  to  remain  unrefreshed. 
As  far  as  possible  this  should  be  the  only  occasion  on  which  the  flaps 
are  touched  with  the  rorce]>s. 

The  sutures  may  be  made  of  wire  {without  kinks),  salmon-gut,  and 
horsehair,  Of  these  Sir  T.  Smith  prefers  wire  for  the  hard  palate 
and  for  any  part  of  the  soft  in  fiont  of  the  uvula,  prefening  horsehair 
for  the  uvula  itself. 

Each  surgeon  will,  in  diflicult  cases,  find  advantage  from  being  used 
to  certain  sutures.  If  the  operator  have  tubular  needles,  and  if  both 
sides  of  the  cleft  can  be  spanned  at  once,  he  will  find  it  very  easy  to 
work  with  silver  wire*  Salmon-gut  and  horsehair  seem  to  me  to  be 
the  least  irritating  next  to  wire,  and  very  easy  to  work  with  after  being 
softened  by  boiling.  Silk,  however  carefully  sterilised  it  may  be  at 
first,  is  always  liable  to  cause  suppuration  and  ulceration  along  the 
tracks  of  the  sutures,  and  to  necessitate  their  removal  before  the  line 
of  union  is  sound.  Wire,  salmon-gut,  ami  horsehair  may,  if  not  tied 
too  tightly,  be  left  for  an  indefinite  time. 

The  following  methods  will  be  found  useful,  according  to  the  width 
of  the  cleft,  and  the  needles  used  :  (1)  If  a  tubular  needle  be  at  hand, 
silver  wire  can  be  passed  with  great  facility,  if  the  cleft  be  a  narrow 
one,  save  in  the  case  of  the  uvula,  for  which  horsehair  should  be  used. 
If  the  cleft  be  a  wide  one,  the  sutures  may  he  passed  in  one  of  the 
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following  ways :  (2)  A  slightly  curved  needle  in  a.  handle  is  passed 
through  the  edge  on  one  side  into  the  cleft ;  it  is  then  threaded  with 
wire  and  withdrawn,  the  wire  is  disengaged,  the  needle  j>assed  similarly 
through  the  other  side,  and  threaded  with  the  end  already  passed  ;  this 
is  then  drawn  through  the  second  side  hy  removing  the  needle,  tlidj 
wire  being  thus  brought  across  the  gap.  I  owe  my  knowledge  of  this,' 
Mr,  Hardie*s  very  simple  metli<Kl^  to  an  old  friend,  G.  A.  Wright. 
(3)  Here  the  sutures  are  passed  with  small  semicircular  needles  on 
a  Ilngedorn's  holder  or  in  Spencer  Wells^s  forceps.  The  flaps  having 
been  pared,  the  tip  of  the  right  half  of  the  uvula  is  lightly  held  with 
forceps,  and  a  fine  semicirenlar  needle,  threaded  with  the  finest  silk- 
worm-gut, is    passed    from    helbre    hack  wards    through    its   base    &nd> 

brought  out  into  the  cleft  ;  the  needle 
is  released  from  the  liolder  and  drawn 
through*  It  is  then  readjusted  in  the 
holder,  the  tip  of  the  left  half  of  the 
uvula  is  similarly  held  on  the  stretchy 
an<l  the  neetlle  passed  again  into  the 
cleft  and  brought  out  from  belt  in  d  for- 
wards, transfixing  the  left  half  of  the 
uvula.  After  two  or  three  sutures  have 
been  introduced  in  this  way,  the  flaps, 
if  sulhciently  separated,  can  be  held 
su  close  together  by  drawing  gently  on 
them,  that  the  remaining  sutures  can  be 
passed  right  across  both  flaps  (C.  P- 
Childe,  BriL  MaL  Jawm.,  July  4,  1903, 
p.  16), 

(4)  Fishing-gut  or  horscliair  is  intro- 
duced by  pushing  a  loop  through  one 
side  by  an  almost  straight  nan'us^needle,  and  withdrawing  it  through 
the  opposite  side  by  a  similar  needle  which  has  a  suitable  slot  in  it, 
instead  of  an  eye  (Glutton) . 


Loap-metbod  of  posging  sutajcfi. 
(Mason.) 


(5)  Aveling^'B  :  A  double  loop  of  suture  (while  this  is  much  more  ensily  done  with  sil 

the  objections  to  this  material  must  be  rememboretl)  is  pafised  on  one  side^  and  the  loop  ' 

drawn  out  at  the  mouth  and  held  hy  an  iis»iiit4int  ;  a  single  suture  is  then  pASSod  through 

the  other  side  at  a  point  opposite  to  thi^,  and  the  end  also  drawn  out  of  the  mooth  :  this 

i^inglc  suture  19  then  looiKxJ  into  the  doublo  one^  and  bj  pultiD^  this  latter  back  the  single 

one  is  drawn  acrc^s  the  cleft.    {6}  Fergus8on*fl  method  :  Here  it  in  intendcxl  that  the  Bilk 

threads  passed  should  be  carriers  of  Ril?er  wire,  which  i&  to  constitute  the  permanent 

■inturcg.    The  obvious  objection  to  this  method  is  that  so  much  material  traverses  the 

rdelicate  flaps.    One  nf  the  needles  shown  in  Fig.  211,  thrcade*l  with  medium-sized  sterilised 

silk  about  sixlecn  inches  long^  is  passed  through  the  oml  aspect  of  the  Anp,  sufficiently  far 

from  its  margin  to  give  good  holding,  and  to  allow  for  jmring,  if  this  has  not  been  done 

nlrciulj.    The  loop  of  silk  (a)  ts  next  seizeit  by  forceps,  intnxluoed  within  the  cleft,  the 

necille  withdrawn^  and  the  loop  pulled  forward  sufficiently  to  be  laitl  on  gauze  on  the  face, 

where  an  assigtant  takes  charge  of  it.    The  same  thing  is  then  done  at  an  exactly  corre- 

sponding  point  on  the  opposite  side.     By  loosely  threailing  the  one  to  his  left  through  the 

one  to  his  right  (B,  c^  c)^  and  gently  pulling  on  the  latter,  the  surgeon  safely  carries  the 

former  through  the  flap  that  lies  to  his  right  side  (Fig.  214),    He  then  takes  a  piece  of 

Iver  wire  of  suitable  size,  alwut  six  inches  long,  and  doubling  half  an  inch  of  this  into 

^ook  over  the  loop,  by  gently  pulling  on  the  free  ends  of  the  loop  he  draws  the  wire  into 

{tlace  across  the  eieft« 
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The  second,  third,  and  fourth  methods  are  the  easiest  of  all,  and 
will  meet  all  cases.  In  using  the  second,  in  which  the  needle  is 
passed  unthreaded,  it  is  a  great  help,  as  one  of  the  surgeon's  hands 
is  engaged  holding  the  needle  in  situ,  and  the  other  perhaps  in 
sponging,  if  an  assistant  or  nurse  kneel  on  a  pillow  at  his  right  side, 
and,  having  both  hands  (cleansed)  disengaged,  thread  the  needle. 

After  the  first  suture  is  passed  through  the  halves  of  the  uvula,  it 
should  be  used  to  make  the  edges  tense,  thus  doing  away  with  any 
need  for  the  forceps.  Attention  should  be  paid  to  inserting  the  sutures 
at  a  sufficient  distance  from  the  edge  and  a  due  distance  from  each 
other  so  as  to  equally  distribute  amongst  themselves  any  tension  that 
may  be  present.  In  passing  a  suture,  the  needle  point  should  be 
quickly  stabbed  through  at  the  intended  spot.  When  sufficient  sutures 
have  been  passed,  two  or  three  should  be  tied  (the  wire  being  twisted 
with  the  fingers,  with  a  twister  or  torsion-forceps),  the  gut  and  horsehair 
requiring  a  third  knot.  Then,  if  there  is  too  much  tension  on  the  rest, 
longitudinal  incisions  may  be  made  on  each  side  of,  and  parallel  to,  the 
cleft.  The  length  of  these  relieving  incisions  must  vary  ;  they  usually 
begin  on  a  level  with  the  highest  stitch  in  the  soft  palate,  and  run  back- 
wards close  to  the  teeth  in  front,  to  end  posteriorly  at  the  junction  of 
the  soft  palate  with  the  lateral  wall  of  the  pharynx.  Both  pillars  of 
the  fauces  should,  in  those  cases  which  really  require  it,  be  divided 
with  scissors  low  down.  This  not  only  relieves  tension,  but  allows  the 
palate  to  be  drawn  up  to  a  higher  level.  **  This  is  an  immense 
advantage  for  the  improvement  of  the  voice  *'  (Glutton).  The  bleeding 
from  the  incisions  of  relief  will  be  severe,  but  yields  to  pressure  appliexl 
firmly,  and  all  tension  is  thus  relieved.  Throughout  the  operation  the 
bleeding  must  be  arrested  by  the  surgeon  himself,  or  by  careful  assist- 
ants making  pressure  firmly  on  the  right  spot  with  small  aseptic  sponges 
in  holders.  These  should  be  wrung  out  of  sterile  saline  solution  by 
sterile  hands.  Sterilised  adrenalin  solution  (i — 1000)  is  very  useful. 
Pressure  duly  and  carefully  applied  may  be  relied  upon  to  arrest  the 
bleeding  without  damaging  the  flaps.  There  must  be  no  unnecessary 
manipulation  of  these,  and,  above  all,  no  bruising  of  them.  Dabbing 
sponges  about  needlessly  does  no  good  as  regards  the  haBmorrhage, 
while  it  is  harmful  in  exciting  exudation  of  mucus  and  injuring  the 
soft  parts.  Any  clots  that  may  form  should  be  deftly  caught  in  a 
sponge  with  a  turn  of  the  wrist,  and  quickly  removed.  The  more  the 
surgeon  himself  does  the  sponging  the  better.  He  knows  best  how  to 
do  it;  he  sees  best  where  it  is  required,  and  his  looking  to  it  himself 
will  save  additional  hands  in  an  already  confined  space.  Sponges  on 
holders  should  be  handed  to  him,  singly,  by  an  assistant  who  is  kept 
supplied  with  them  by  a  nurse.  If  the  blood,  in  spite  of  the  above  pre- 
cautions, collect  in  the  pharynx  and  nose,  the  child  should  be  turned 
right  over,  the  head  held  by  the  hair,  and  the  blood  allowed  to  run  out 
into  a  basin  on  the  floor.  If  much  blood  get  into  the  stomach,  it  is  a 
certain  emetic. 

The  after-treatment  and  the  causes  of  failure  are  given  a  little  later 

atm>.  574.  575.  _ 

Operation  on  the  Hard  Palate. — An  incision  (Fig.  215)  is  made 

on  each  side  down  to  the  hone  with  a  small  stout  scfllpel,  from  a  point 
a  little  anterior  to  the  apex  of  the  cleft,  immediately  behind  the  lateral 
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incisor,  parallel  with  the  alveolar  margin,  back  to  one  opposite  to  and 
just  internal  to  tlie  last  molar  tootli,  and  reaching  from  the  anterior 
edge  of  the  cleft  to  the  posterior  edge  of  the  hard  palate.*  Through 
this  incision  raspatories  of  suitahle  length  and  curve,  or  hlunt-pointed 
scissors  curved  on  the  tfat,  are  iiitrodneed  next  to  the  bone  and  pushed 
inwards  till  their  points  appear  in  the  cleft.  By  movements  from  with- 
out inwards  antero-posteriorly  aiul  rice  rer*a,  the  mucous  membrane  and 
periosteum  are  separated  from  the  bone,  every  possible  care  being  taken 

FlO.  215. 


r  A. 


I' 


The  chief  parts  conceriicii  in  the  operation  for  cleft  [»ftlate,  the  lateral  incision 
h,  t'  through  the  mucous  mcmbraae,  lun}  that  for  division  of  the  mutscles,  a,  are 
shown  {v,  Esnmrch  iitid  Kowuhijij},  The  lufit  ineision  is  largely  replaeed  on  the 
Continent  by  detaching  the  hamular  process  after  Uillroth'^  melho^!.  The 
chisel  is  intixxluecd  upwurda  and  inwards,  and  the  disloeation  of  the  yirocess 
C4^inplet4id  with  an  elevator. 

to  raise  these  of  even  thickness  and  without  laceration  or  button-ltolinp;* 


1 


•  A  wor<l  of  caution  is  neetled  liere  and  with  regard  to  Fig.  215.  Ou  the  one  hand  the 
lateral  incieionB  mnat  bo  free  enough  to  nllovv  ot  the  easy  Bcparatton  of  the  muco- peri  osteal 
tlap  by  sweeps  of  the  elevator  not  only  from  within  outwards  I  rut  also  from  tieforc  back- 
wards and  from  behind  forwards.  On  the  other  hand  the  operator  must  be  earcfulto' 
leaTe  in  front  and  behind  pcdiclea  snlficiently  bmail  for  the  nutrition  of  his  flap«.  The 
lateral  inciision  in  Fig.  215  erra  in  the  respect  of  too  great  freednjii.  If  in  aijdition  one 
were  also  made  for  diviEion  of  the  muscles  (a  step  very  rarely  re* pit reil  when  the  separation 
of  the  flapB  by  the  elevator  in  the  directions  indicated  above  lias  been  really  adequate), 
tloughing  of  ihc  Oapa  might  easily  follow.  Mr.  Berry  {liw>  sup,  rit)  lay^^  stress  on  limiting^ 
these  incisions.  It  is  seldom  necessary  to  cjirry  them  farther  forwards  than  the  first  or 
second  premolar  tooth  in  young  children  or  the  first  or  ftecond  molar  in  tho«ic  who  have 
ent  these  teeth.'*  Posteriorly  the  lateral  incisions  should  reach  to  the  junction  of  the  stift 
jmlatiJ  with  the  lateral  wall  of  the  pharynx. 
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The  chief  difficnhr  wi&  be  met  with  at  the  two  ends  of  the  bony  ekft. 
If  the  anieiior  exiraiuly  of  the  g^  mches  as  Cu-as  a  point  just  behind 
the  inetsora,  moch  diSeoltj  wiH  be  met  with  in  sefMurmting  the  muco* 
periosteiim  here,  and  the  smgteoii  will  do  well  to  be  provided  with  two  ' 
or  three  wxrnU  rmqiatoffiea  of  diflerea  t  corres.     Mr.  Berry  advises,  whefB 
there  has  beem  nnieh  diAeally  in  getting  the  edges  of  the  soft  palate 
together,  '*  it  is  belter  to  leare  the  anterior  part  of  the  hard  palate  to  be 
doaed  bj  a  snbaeqiieiit  operation — ^which  can  always  be  done  if  the 
posterior  part  has  been  closed — rather  than  to  ran  the  risk  of  spoiling  the 
whole  operation  bj  endangering  the  Titalit j  of  the  flaps/'     In  those  eases 
where  the  septum  nasi  is  attached  to  one  side  of  the  cleft  the  bringing  i 
down  of  a  flap  from  this  maf  help  in  closing  the  front  part  of  the  cleft* 
Again,  at  the  junction  of  the  hard  and  soft  palates,  the  soft  parts  are 
firrolj  bound  down  to  the  former  by  fibrous  tissue.     To  free  them  the  i 
raspatory  should  be  poshed  into  the  cleft  at  the  junction  of  the  oral  and 
nasal  mucous  membrane,  and  carefully  but  thoroughly  moTed  from  sida } 
to  side  so  as  to  free  the  palate  here  completely-     A  pair  of  angular 
scissors  may  also  be  used,  one  blade  being  placed  under  the  muco- 
periosteum,  between  it  and  the  bone,  and  the  other  passed  through  the 
cleft,  above  the  soft  palate,  the  fibrous  tissue  being  thus  divided  close 
to  the  bony   palate.     A  third  spot  but  a  less  important  one  where 
difficulty  may  be  experienced »  is  the  attachment  of  the  soft  parts  iu  the 
neighbourhood  of  the  hamular  process.     Here  a  curved  raspatory,  aj 
blunt-pointed  narrow  curved  bistoury,  or  curved  scissors — each  being  ( 
kept  close   to   the    bone — must   be  thoroughly  used.     As  Mr.   Rose! 
advises,  the  introduction  of  the  left  forefinger  into  the  incision  is  of  I 
great  assistance  in  effecting  the  separation  here  and  at  the  back  of  tlie 
hard  palate  with  precision  and  thoroughness.     The  thorough  scjmration 
of  the  soft  pat  U,  especially  at  the  junction  of  the  hard  and  soft  palate,  by 
relievinp  all  tension  on  the  sutures,  and  by  doing  away,  probably,  with  th$ 
need  of  prolomfuuf  backwards  the  lateral  incisions,  is  the  keyoftheoperatiofki 

With  regard  to  the  date  at  which  the  flaps  are  pared,  many  surgeons  ; 
do  tliis  at  tlie  beginning  of  the  operation,  as  it  facilitates  the  free  use 
of  the  I'aspatory  in  raising  the  muea*periosteum  fi^^m  without  inwards, 
Mr,  Eose,  on  the  other  hand,  advises  that  the  paring  be  postponed  1 
until  the  flaps  have  been  detached,  as  the  raw  edges  are  thus  less  liable 
tij  he  bruised  b}*  the  sponges,  and  with  the  flaps  loosened  the  margins 
can  be  pared  with  gi*eater  accuracy.  I  recommend  that  his  advice  be  i 
followed. 

While  the  soft  parts  are  thus  separated  the  hemorrhage  will  bcfroo, , 
but  always  yields  to  the  steps  advised  at  pp.  555  and  575. 

Tension  may  in  part  he  removed  by  prolonging  the  lateral  incisions 
backwards,  wlien  this  j^lep  is  really  neeiifuL 

When  all  hkediu|:(  has  stopped,  tlie  lateral  incisions  and  any  made 
ill  the  pilhirs  of  the  fauces  are  brushed  over  with  pure  carbolic  ncidt 
Packing  of  tliese  with  gauze  is,  in  my  opinion  unnecessary  to  prevent 
hauiiorrhage.  Owing  to  the  difliculty  of  keeping  it  in  place  it  is  { 
nnrcliable  as  a  support  for  tlie  flaps.  The  sutures  are  then  inHcrted  as 
before  (p.  553),  wire  or  salmon-gut  being  used  here. 

Sir  T,  !Snuth  points  out  that,  iu  bringing  together  the  halves  of  tlio 
palate,  care  must  be  taken  to  evert  the  edges  uf  the  cleft  witli  a  fctniall 
double  houk  in  pansing  and  securing  the  suturea. 
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In  thoee  cases  where  I  have  been  dietsatiified  as  to  the  complete  removal  of  tension  on 
tho  f1n|M  I  hnve  passed  a  «tout  silver  wire  Buturc  bj  means  of  an  anemyani'Dt^cdlu  with  a 
large  curve  around  both  flajis  througU  the  lateral  inciftions,  and  twisted  it  up.  C.  M.  Majo 
baa  mode  use  of  a  tape  pai»ed  in  the  same  way,  it  is  drawn  fint  ti^ht  enough  to  keep  the 
flaps  together.  The  ends  are  not  knotted  but  secarod  by  a  silk  ligature.  The  euib  of  the 
tape  arc  eut  short  when  thus  secnred  and  slided  round  on  to  the  nasal  surface  of  the  tiA|i6. 
It  is  removed  about  the  seventh  day.  This  device  does  not  appear  to  cause  infection  and  is 
spoken  highly  of  by  some  American  Burgeooa*  tf^.,  Dr.  C.  H*  Peck,  of  New  York,  Ann.  Suiy, 
Jan.  1906,  p.  5,  a  very  practical  paper. 

Sir  W.  FerffuasonU  Method  {Figs.  216  aod  217).— This  surgeon,  finding  that  even  in 
his  bauds  Attempts  to  completely  close  tlic  hard  palate  often  failed  owing  to  the  contrac- 
tion of  gramdaHoDB,  by  which  the  kleml  flaps  were  drawn  back  to  their  orif^inal  position, 
iotixiduced  the  following  raoditication,  which  be  especially  recommended  for  apertures  in 
the  hard  palate,  but  which  he  had  used  with  great  success  in  a  complete  cleft  of 
both. 

Sir  W.  FerguBson,  having  pared  the  edges,  divided  the  pahite^  both  soft  tissues  and 
Ix^ne,  first  with  a  sailj^el  and  then  with  a  chisel/  about  n  quarter  of  an  inch  from  the 


Fig,  216. 


FiQ.  217. 


A,  Preliminary  punctures  with  the  bradawl  to  give  line  for  the  chisel 

B,  Incisions  through  the  bone  completed  by  the  cbjacL 
c.  Holes  in  the  palate  for  the  sutures, 
p,  Junction  of  the  hard  and  sc^ft  palate. 
E,  Lateral  openings  subsequently  filled  up  by  granulations.    (Bryant,) 

nuufin  of  the  gap  on  each  tide.  With  the  chiael  pushed  up  into  the  nose  through  each 
incision^  by  Blight  movements  from  side  to  side,  each  lateral  portion  was  prised  tovranls 
the  other  until  they  met  in  the  middle  line,  when  sutures  were  insertetl  between  the  pared 
edges  of  the  soft  parts.  In  some  cases  sutures  were  inaertod  not  merely  into  these  eilj^s, 
bat  were  passed  through  the  biternl  apertures  right  across  the  gap.  llji^inorrhage  was 
arrested  by  plugging  the  lateral  inciaions^  if  needful.  Nowadays  aseptic  gatue  is  best 
used  for  this  porj^ose.  Sir  W.  Fergusson  stated  his  belief  that  the  objections  whieb  at 
finst  arise  U*  his  mclliod  are  not  valid— (i)  There  is  no  caries  or  necrosis  ;  (2)  there  is  no 
dangurous  hffiraorrhage  ;  (3)  there  is  less  risk  of  sloughing  than  by  the  old  method; 
(4)  the  lateral  incisions  heal  well.  He  atln>ittcai  that  if,  as  sometimes  occurs,  the  vomer 
was  found  attached  by  its  lower  margin  to  the  palate,  it  would  be  dilficult  to  intrtMluee 
Btitehwi.  But  appix>ximation  alone  of  the  edges  would  probably  convert  the  gap  into  a 
mere  chiuk^  imperceptibk  to  ordinary  obsi'.riration.  Other  surgeons  have^  however*  found 
that  this  operation  is  certainly  attended  with  the  above  disadvantages,  aud  that  the 
ha*moiThage  iind  sloughing  may  be  followed  by  septicaemia  in  weakly  children,  and  in  a 
region  like  this  which  cannot  be  kept  aseptic.     It  is  noteworthy  that  Mr.  Rose,  who  was 

•  I'rtHJcdwl  in  some  cases  by  tkillin^  a  line  with  a  bradawl,  as  in  Fig.  216,  drawn  by 
Mr.  l;o+L'  fur  Mr.  ilr^ ant's  Suf-fft^ry,  vnl.  1.  Figs.  1S4,  185. 
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CMMoi  Sir  William/fl  assisUnts,  does  not  recommend  the  o[>eration.  I  consiilcr  U  a  muclt 
severer  ofM?ratioii  than  that  usually  i^rfomied,  aail  only  to  be  restjrted  to  in  the  case  of 
very  wiJe  *2left8,  or  where  a  previous  ope  ml  ion  haa  failwl. 

Mr,  Davies-CoUey's  Map  Method  for  Hard  Palate  (Fif^s,  218  to  220), 
This  was  first  pulilished  by  its  inventor  in  the  Brit.  AletL  Journ.,  Oct. 
25,  1890,  and  rccoinin ended  as  apijlicalde  (i)  in  infants  ;  (2)  in 
cases  where  the  ordinary  operation  had  failed  ;  and  (3)  in  cases  in 

Fio.  218. 


JT^I 


W 


W> 


V 


"^ 


The  ehaclin^'  fTidicates,  in  the  hanl  palate^  itH(>ped-up  |M3ric»t42ura  ;  in  tlie  tuft 
palate,  the  stripping  into  two  [ilane^.  The  lower  figore  represents  diagmmmaiieally 
a  transverse  vertical  aectioQ  throogh  the  hard  pahite  along  the  line  «  y. 

whicli  the  cleft  of  the  hard  palate  was  too  wide  to  be  bridged  over  by  the 
ordinary  operation.  The  late  Mr,  Davies-CoUey  afterwards  published 
his  method  in  a  modified  and  extended  form  (Trans.  Med.-Chir.  Soc\, 
1894,  vol.  Ixxvii.  p,  236)*  It  may  be  divided  into  the  three  following 
stages : — 

"  First  Stape  :  that  of  Incision  and  iSeparation  of  the  Muco-perioBteiim 
{Fig.  218). — The  patient  being  under  an  aniesthetic,  and  the  jawa  held 
open   by  a  Siuitli*s   g^ig^la)  an    incision,  a  h,  is  made  from   before 
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backwards,  about  an  inch  long,  with  its  centre  just  internal  to  the  I&si 
molar  tooth.  It  should  go  down  to  the  bone  in  front,  and  behind  it 
should  pierce  the  soft  palate,  Throuirh  this  incision  a  raspatory  is 
iiitrodueed,  and  tlie  soft  parts  separated  inwards  from  the  posterior 
half  of  the  hard  palate,  much  as  in  the  ordinary  operationj  but  not  to 
such  an  extent, 

**  (p)  An  iucisioo,  c  d,  is  carried  on  the  same  side  from  just  in  front 

Fio.  219. 
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sTd 


^^^ 
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The  loww  part  of  the  iliatTam  represents  a  similar  section  to  Ihat  shown  in  the 
preceding  figure.  The  unyiwi*  indiciite  the  <iireciion  in  which  the  mu co-periosteum 
of  the  mftrgimof  the  cleft  is  rejected  inwaitls. 


of  the  cleft,  and  at  a  distance  of  about  a  quarter  of  an  inch  from  its 
margin,  hack  wards  to  the  junction  of  the  hard  and  soft  palate.  As  it 
approaches  the  soft  palate  the  incisiou  should  converge  to  the  edge  of 
the  cleft,  and  it  should  be  cuntimied  along  the  edge  of  the  soft  palate 
in  such  a  way  as  to  split  that  structure  tu  the  depth  of  about  three- 
eighths  of  an  inch.  For  this  purpose  tlie  knife  should  be  latcralised, 
and  as  the  knife  approaches  the  uvula  a  forceps  wilt  be  required  to  hold 
the  uvula  steady  while  it  is  being  divided,     At  this  part  the  incision 
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must  be  not  quite  so  deep,  in  order  to  avoid  the  complete  division  of 
ihe  lateral  half  of  the  nvuhi.  The  soft  palnte  iienr  the  cleft  will  now 
consist  of  two  planes — ^a  lower  one  which  is  continuous  with  tlie  hand 
of  muco -periosteum  between  the  two  incisions,  a  b  iind  c  d,  i\\h\  an 
npper  one  attached  to  the  back  of  the  hard  palate.  The  nuico- 
periosteum  internal  to  the  incision  c  d  shonhl  be  separated  imntrd^ 
from  the  bone  until  it  is  left  attached  by  tlie  soft  tissue  which  CO  vera 
the  margin  of  the  cleft  of  the  hard  pahite. 

'*  (y)  A  large  flap,  e  f  tj,  of  somewhat  triangular  shape,  but  with  the 
front  angle  rounded,  should  be  taken  froni  the  other  side  of  the  palate. 
One  side  of  the'^lap,  c  J\  runs  parallel  to  and  a  sixth  of  an  inch  from 
the  insertions  of  the  teeth  from  the  last  molar  to  the  median  incisor; 
the  other, /f^  runs  backwards  at  a  distance  of  a  sixth  of  an  inch  from 
the  nnirgin  of  the  cleft  of  the  hard  palate,  aud  continuous  witlt  a 
splitting  of  the  soft  pahUe  similar  to  that  upon  tlie  other  side,  and 
reaching  as  far  back  as  the  tip  of  the  uvula.  The  muco-periustcum  of 
the  triangular  Hap  should  also  be  separated  from  the  hard  palate  by 
means  of  the  raspatory,  and,  finally,  that  wliicli  lies  internal  io/tj  should 
be  separated  inwards,  until  it  is  only  attached  to  the  margin  of  the  cleft. 

*'  Sevoud  Skufe  :  the  Union  0/  the  Mesial  Flajis  and  the  Upper  Planes 
of  the  Soft  Palate  (Fig.  219). —By  means  of  an  ordinary  palate-needle, 
with  the  curve  at  the  end  in  a  plane  at  right  angles  to  tlie  stem,  five 
sutures  of  silk  or  catgut  are  passed  through  the  edges  of  the  flaps 
internal  to  c  d  and/*7,  care  being  taken  to  turn  the  flaps  inwards  ao 
that  their  mucous  covering  looks  upwards  and  their  raw  surface  down- 
wards. Continuously  with  this  union  the  edges  of  the  upper  plane  of 
the  soft  palate  on  either  side  must  be  brought  together  in  the  same 
way.  From  four  to  six  sutures  are  necessary  for  this  stage.  When  it 
is  completed  the  whole  cleft  of  the  hard  and  soft  palate  should  be 
bridged  over  by  a  layer  of  muco-periosteum  and  soft  palate  tissue,  with 
the  raw  surface  looking  downwards* 

"  Third  Stage :  Union  of  the  Triamfidar  Flap  and  the  Lower  Plan€» 
of  the  Sojt  Palate  (Figs.  219,  220). — AVith  the  same  needle,  sutures  of 
soft  silver  wire  are  now*  passed  in  the  ordinary  way  so  as  to  draw  over 
the  margin,//?,  of  the  triangular  flap  to  tlie  outer  edge  of  the  incision 
€  d,  on  the  other  side.  At  the  same  time  t!je  margins  of  the  lower 
planes  of  the  split  soft  palate  are  brought  together  in  tlie  same  way* 
About  six  wire  sutures  are  necessary,  and  two  silk  or  horsehair  auturea 
may  be  used  for  the  npproximation  of  the  uvula  and  the  adjacent  parti 
of  the  soft  pahite.  There  will  now  be  a  second  complete  bridge  acrosi 
tlie  cleft,  but  in  this  bridge  the  mucous  surface  will  look  downwardi, 
while  the  raw  surface  will  look  upwards  and  be  in  contact  with  the  raw 
surface  of  tlie  first  bridge.  The  incision  a  b  gapes  widely,  and  may 
have  to  be  increased  in  size,  especially  at  the  expense  of  the  muscular 
tissue  of  the  soft  palate,  in  order  to  allow  the  edges  to  come  togaUier 
without  tension. 

*'  The  after-treatment  is  similar  to  tliat  which  ia  usual  after  the 
ordinary*  operation,  I  have  generally  allowed  an  interval  of  at  least 
three  weeks^  and  sometimes  as  many  as  six  weeks,  before  removing  the 
sutures  of  the  third  stage,  while  those  of  the  second  atage  have  to  be 
left  to  rome  away  as  they  can,  or  to  be  absorbed* 

"There   is  so   little   tension,   that   if  primary  union   sliouM    fail, 
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secondary  union  would  probably  take  its  place.  For  a  short  time  a  raw 
surface  is  left  in  the  opening  made  by  the  gaping  of  the  incision  a  6,  and 
on  the  other  side  over  the  space  previously  covered  by  the  triangular 
flap ;  but  these  surfaces  soon  get  covered  with  granulations,  and  give 
rise  to  no  trouble  or  deformity." 

The  chief  advantages  claimed  for  this  operation  are — (i)  No  tissue 

Fig.  220. 


9    d 


The  lower  part  of  the  diagram  represcnta  the  same  section  as  that  shown  in  the 
two  preceding  figures. 

has  to  be  pared  away.  (2)  A  much  larger  extent  of  raw  surface  is 
brought  into  close  contact  tlian  by  the  ordinary  operation.  (3)  The 
tension,  at  any  rate  in  the  lower  bridge  uniting  the  sides  of  the  hard 
palate,  is  much  less.  (4)  Whereas,  in  the  ordinary  operation,  the 
pressure  of  the  tongue  tends  to  tear  apart  the  slender  line  of  raw  surface 
which  has  to  unite,  in  this  operation  the  pressure  is  beneficial,  as  it 
keeps  the  raw  surfaces  of  the  two  bridges  in  close  contact. 

The  chief  disadvantage  is  that  the  02)eration  takes  about  half  as  long 
again  as  the  ordinary  operation,  because  of  the  number  of  sutures  to  be 
inserted.     As  to  the  danger  of  sloughing  when  so  large  a  flap  has  been 
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fio  freely  detaclied,  the  late  Mi%  Davies-Colley  had  never  known  this  to 
occur.  Speaking  at  a  meeting  of  the  Medical  Society  iTrauB*,  1896, 
p,  70),*  Mr.  Daviea-Colley  said  that  his  more  recent  experience ,  sioce 
reading  his  paper  eighteen  months  before  at  the  Medico-Chirnrgical 
Society,  had  been  three  cases  of  complete  cleft  between  fourteen  and 
eighteen  months  of  age.  In  two  he  had  succeeded  in  obtaining  com- 
plete nnion  of  the  hard,  and  considerable,  though  not  complete,  union 
of  the  soft  palate.  He  repudiated  the  idea  of  wishing  to  adopt  the  Hap 
operation  in  every  case.  Of  six  cases  which  he  had  had  in  the  last  six 
months,  four  had  been  done  by  the  ordinary  method,  but  he  did  not 
employ  this  method  in  the  case  of  young  children^  because  the  flap 
operation  was  so  mnch  more  certain  in  its  effect. 

Map  Method  of  Mr.  W.  A.  Lane. — Mn  Lane  (Cleji  Pahite  and  Hart- 
hip^  1905,  p.  42;  (Jim.  Lt^cL  Y>,  15)  considers  that  '*  The  best  time 
for  operation  is  the  day  after  birtli,  or  as  soon  after  that  as  possible. 


Fio.  221. 
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r\Mj.    SI2C 


Mr,  Lane's  oeedlea  And  needle -holder. 

The  newly -born  child  is  always  healthy,  the  capacity  of  its  tissues  for 
repair  being  at  the  very  best,  its  digestion  has  not  been  impaired  by 
experimental  and  usually  most  unsatisfactory  feeding,  and  its  resisting 
power  reduced  correspondingly  ;  it  is  apparently  uniutlueuced  by  the 
operation  in  that  it  does  not  cry  or  show  evidences  of  being  in  pain ;  it 
ifi  never  or  hardly  ever  sick  after  the  antesthetic,  but  takes  its  food 
within  an  hour  or  two  of  the  completion  of  the  operation  with  apparent 
enjoyment ;  the  loss  of  blood  is  very  slight,  being  usually  mnch  less 
than  in  the  case  of  a  circumcision^  and  the  risk  to  life  is  under  ordinary 
conditions  very  trivial  indeed.** 

**  The  general  principle  on  which  most  q{  the  operations  are  based  is 
that  of  raising  from  the  roof  of  the  mouth  on  one  side  of  the  cleft,  a 
flap,  which  consists  of  the  mucous  membrane,  submucous  tissue  and 
periosteum  of  the  roof  of  the  month,  and  when  this  flap  extends  over 
the  alveolus,  care  is  taken  to  avoid  unnecessary  damage  to  the  subjacent 
teeth.  This  can  oTily  be  done  efficiently  very  soon  after  birth.  In 
early  infancy  it  is  possible  to  provide  a  well  vascularised  thick  flap, 
which  is  practically  three  times  as  broad  as  can  bo  obtained  when  the 
teeth  have  begun  to  encroach  mtiterially  on  the  mucous  membrane  or 


•  Si>eiikiiig  to  me  in  Decetnl*cr,  1899,  Mr.  Davies<CoUej  §Ute<]  llml  he  hail,  liilterly^ 
beea  increasiugfly  adopting  ihe  old  operation. 
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to  perforate  it,  since  the  muco-periosteum  covering  the  under  and  outer 
surface  of  the  alTeolu8  can  be  made  to  form  the  outer  two-thb*dsofthe  flap. 
"  In  perfonning  the  operation  the  child  is  placed  under  an  aniesthetic, 
a  thread  ia  passed  through  the  tip  of  the  tongue  hy  which  traction  can 
be  efficiently  exerted,"     Mr.  Lane  uses  his  toothed  gags  made  in  pairs. 

Several  sizes  should  he  at  hand.  His 
needles  and  needle-hohler  are  shown  in 
Fi^.  22 !•  The  first  two  of  the  curved 
needles  are  the  most  generally  useful. 

*'The  manner  in  which  the  flap  is 
formed  from  the  muco-jjeriosteum  on 
one  side  and  is  fixed  heneath  the 
sepanited   muco-periosteuui   lining  tlie 


Fia.  222. 


^^ 


Bhowing  the  flap  raised  and  fixed 
in  position.  Ill  Ibis  esse  the  cleft  is 
Bi>t  uf  tiufficiciil  brciidth  fco  reiider  it        . 

necessary  to  Rtdp  the  alvcohia  of  iu   roof  of  the  inouth  on  the  opposite  side 
ooveritigof  ouicousmciiibmiie.  (lAneJ    is  of  the  cleft  in  an  edentulous  infant 

represente<l  in  Figs.  222,  223  and  224." 

"  In  the  soft  palate,  tlie  flap  which  is  raised  comprises  all  the  soft 
parts  down  to  the  tensor  palati,  and  nnij  he  made  as  extensive  as  neces- 
sary hy  encroaching  on  the  cheek  if  there  is  not  euongli  material  in  the 
remains  of  the  soft  palate.  On  the  other  side  of  the  ch_^ft,  the  muco- 
peiiosteum  is  divided  along  its  free  margin  till  the  soft  palate  is 
approached.     The  exti'emity  of  the  uvula  or  its  relic  is  picked  up  with 


Fia.  223, 


Fifj.  324. 


A  cleft  uf  a  hrcmltb  BuflficieTit  M  require  The  flupfi  sutuiXKl   in   poeilion.     Tlie 

Ihe  einph>ymenl  of  n  ILip  from  the  entire  shackxl   area  ix^prcsicrit^  the  surface   hi;d 

alveolus.     The  dottctl   lines   indicate   the  biirc  by  the  reuio?id  of  the  flop.      (Lane.) 

incisionB,  that  to  tbe  left  of  the  cleft  bciug 
on  the  nasal  Burface  of  tbe  palnte,  while 
tbftt  on  the  right  is  on  the  bnccal  ttspoct, 
(L*ine.) 

forceps,  and  an  incision  made  outwards  from  it  along  the  free  margin  of  the 
palate  for  some  distance,  and  from  its  outer  limit  another  is  carried  fi>r- 
wards  and  inwards  alon^  the  upper  part  of  the  soft  palate  to  reach  the 
posterior  liuiit  of  the  incision  niuniiig  along  the  free  margin  of  the  hard 
palate,  Tlie  trinngulai*  flap  of  mucous  memhrane  and  submucous  tissue 
intervening  between  the  two  incisions  described  and  the  margin  of  the 
cleft  in  the  soft  palate  is  raised  off  the  subjacent  muscles  and  turned 
inwards,  and  the  raw  surface  left  by  doing  so  is  increased  in  area  by 
tunriog  outwards  a  further  portion  of  the  mucous  membrane  covering 
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Fig.  225. 


tlie  soft  palate  externfill3\  By  this  means  the  area  of  the  upper  surface 
of  the  soft  palate,  rendered  hare  hy  the  removal  of  its  mueous  cover- 
ing, is  reiKlered  much  greater  than  before.  By  means  of  a  stout  steel 
elevator  introduced  between  the  muco-periostenm  and  the  bone  through 
the  incision  made  along  the  margin  of  the  cleft,  the  muco-periostcum 
is  raised  from  the  hone  up  to  the  inner  margin  of  the  alveolus.  The 
flnp,  whose  edge  is  attached  along  the  margin  of  the  cleft,  is  placed 
beneath  the  Map  which  has  been  raised  from  and  for  a  consiilerable 
distance  beyond  the  margin  of  the  cleft,  and  it  is  pinued  down  by  fine 
curved  needles  and  0000  Chinese  twist  silk  in  this  position  by  a  number 
of  sutures  which  perforate  the  free  margin  of  the  reflected  flap  and  the 
outer  part  of  the  elevated  flap,  the  knots  being  tied  on  the  under  surface 
of  the  latter,  whence  they  can  be  removed  with  facility  when  the  op- 
posing surfaces  have  united  firmly,  which  they  da  in  about  ten  days. 
Then  the  free  margin  of  the  raised  flap  is  attached  hy  separate 
sutures  to  the  raw  surface  of  the  re- 
flected flap.  Finally,  the  opposing 
edges  of  the  free  margin  of  the  soft 
palate  are  united  in  a  similar  manner.*' 

"In  Fig<  225  I  have  attempted  to 
indicate  diagram matically  the  details  of 
the  metliod  I  have  described.  It  is 
intended  to  represent  the  roof  of  the 
mouth  of  an  infant,  showing  a  broad 
cleft  involving  almost  the  entire  pahtte. 
The  position  of  the  alveolus  is  indi- 
cated by  the  three  crosses,  mxx.  i  re- 
presents the  incision  which  extends 
forwards  and  outwards  through  the 
muco-periosteum  from  the  anterior 
limit  of  the  cleft,  and  which  passes 
over  and  beyond  the  alveolus  to  its 
outer  surface  ;  while  2  commences  at 
its  outer  limit  and  runs  back  along  the  outer  surface  of  the  gums  about 
the  junction  of  the  cheek  and  alveolus.  An  incision  3  is  tlien  made 
from  its  posterior  extremity  along  the  free  margin  of  the  palate  to  the 
uvula.  The  flap  included  between  these  incisions  is  raised  from  the 
subjacent  structures,  a  specially  designed  small  knife,  or  a  carefully 
constructed  pair  of  sharp-pointed  scissors,  being  used  for  the  purpose. 
As  the  posterior  pn latin e  furamen  is  approached,  an  elevator  pressed 
in  between  the  flap  and  the  bony  palate  causes  the  posterior  palatine 
vessels  and  nerves  to  protrude  for  a  considerable  length  in  a  tube  of 
periosteum.  This  is  readily  grasped  by  a  pair  of  efficient  compression 
forceps  and  divided  beyond. 

'Mt  happens  not  uncommonly  in  the  type  of  cleft  palate  illustrated  by 
Fig.  225  that  the  septum  presents  a  free  margin  which  extends  almost, 
if  not  quite,  to  the  level  of  the  cleft.  In  these  cases  I  make  an  incision 
{4}  tln'ough  the  mucous  membrane  and  periosteum  or  perichondrium 
along  the  middle  line  of  tlie  septum  with  tw^-»  small  transverse  incisions 
(5)  at  either  end,  and  turn  down  laterally  the  narrow  flaps  so  formed, 
leaving  the  cartilage  or  bone  bared  and  exposed.  By  placing  the  flap 
which  has  been  raise<l,  in  position,  the  line  along  which  it  will  rest  (Uj 


1 


InciaJons  and  flaps  for  broad  cleft. 
(La  lie.) 
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the  septal  mnrgin  can  be  reatlily  defined.  With  a  sharp  knife  the 
surface  of  the  reflected  fliip  is  denuded  of  its  covering  of  niucoui 
meinbrniie  along  the  nren  of  impact*  By  a  series  of  sutures  per- 
forating the  superjaeentlj  impaired  flap  and  the  margin  of  the  septam 


Fm.  226. 


Fia.  22y, 


U/""^ 


FlQp§  m  jjosition. 


Flaps  for  a  common  typt  of  cleft  palate 


if  it  be  not  too  hard»  or  the  flapa  of  muco-periostenm  if  the  edge  be 
bony,  the  reflected  flap  is  pinned  to  the  septum,  6  in  Fig.  225  shows 
the  incision  along  the  free  margin  of  the  cleft  continued  as  7,  obliquely 
outwards  and  haekwards  along  the  upper  surface  of  the  soft  palate. 


FiQ.  328, 


Fill.  229. 


\ 


^ 


? 


Ufi 


A  complete  cleft  of  the  paktc.  The 
dolled  liQex  iiidiciite  the  Incisions,  and  the 
sliadeii  urea  ibe  portion  of  muco-perios- 
team  elevated  from  the  subjnceut  bone. 
(Lane,) 


The  flap  fiiced  in  poaiLion  by  a  double 
row  of  suturen.  The  shaded  part  shows 
the  surface  of  hard  [mlate  stripped  of 
m  uco-penostemn .    (Lime.) 


The  incision  8  extends  from  the  posterior  limit  of  7  along  the  lower 
free  margin  of  the  soft  paUtte  to  the  tip  of  the  uvula,  and  the  incision 
10  forwards  and  ontwards  from  the  anterior  limit  of  6  on  to  the 
alveulus.  This  last  incision  facilitates  the  raising  of  the  Hap  on  this 
side,  and  of  the  introduction  heuenth  it  of  tli©  reflected  flap  from  the 
opposite  side.     After  the  niuco-2>eriosteuni  external  to  the  incision  6 


bafl  teen  rftised  from  the  bone,  the   soft  palate  is  freed  from  the 

posterior  margin  of  the  hard  palate,  and  the  mucous  raerabrane  on  its 
upper  aurftiee  turned  outwards  to  the  position  of  9. 

**  In  Fig.  226  the  flaps  are  shown  in  position.  The  sutures  along  the 
line  I  represent  those  attaching  the  septum  to  the  reflected  flap. 
Those  along  2  sliow  the  sutures  whicli  unite  the  free  edge  of  the 
raised  flap  to  the  under  surface  of  the  reflerted  flap ;  those  along  the 
line  3  anchor  the  ed^e  of  the  reflected  flap,  and  those  along  the  line  4 
connect  the  flaps  where  they  form  the  free  margin  of  the  new  soft 
palate*" 

"Another  common  type  of  cleft  palate  is  that  illustrated  in  Fig.  227, 
the  cleft  in  front  being  to  one  side  of  the  middle  line  extendhig  from 
between  the  septum  and  a  portion  of  the  roof  of  the  mouth,  while 
posteriorly  th<a  cleft  in  the  soft  palate  is  fairly  symraetricaL  As  the 
mucous  membrane  is  always  very  thin  where  it  covers  the  septum  and 
the  adjacent  portion  of  the  roof,  the  flap  must  be  reflected  inwards 


Fio.  330* 


Fia.  231. 


A  common  form  of  cleft.  The  dot  tod 
lines  on  the  nasal  aspect  U>  the  nght  of 
the  cleft  ami  on  the  buccal  aspect  to  the 
left  of  the  cleft  indicate  useful  incisiona, 
(I^ne.) 


The  flaps  in  Fig.  230  in  poeition  and 
sutured.    (Lane.) 


from  the  narrow  or  less  developed  side  and  raised  outwards  from  the 
septum,  the  narrower  flap  being  flxed  hmeath  the  muco-periosteuni 
covering  t!ie  hroatler  side  of  the  rouf  of  the  mouth." 

**  Figs.  228,  229,  230  and  231  sliow  the  form  of  flaps  when  the  teeth 
have  eome  throu^'li  the  |;uni,  or  when  a  sufficient  flnp  can  be  obtained 
without  encroaching  on  the  gum,  and  Figs.  222  and  233,  the  manner  in 
which  the  cleft  in  the  soft  palate  is  closed.  Associated  with  a  com- 
plete cleft  of  tlie  palate  there  is  often  a  displacement  forwards  of  the 
pre-maxilla,  which  is  attached  to  the  under  surface  of  the  septum 
beneath  tlie  tip  uf  the  nose.  I  have  found  it  best  to  divide  t!ie  mucous 
membrane  fdunt^  the  limits  of  the  pre-nnixilla,  laterally  and  posteriorly 
avoiding  any  interference  with  the  soft  parts  in  front.  The  muco- 
periosteum  is  separated  from  the  subjacent  pre-maxilla  and  is  reflected 
forwards.  The  pre-nmxilla  is  cut  away  from  the  septum  by  means  of 
biting  forceps,  the  edge  of  the  septum  being  nicely  trimmed  and 
rounded*  This  flap,  which  consists  of  a  mesial  relic  of  lip  and  muco- 
periosteuni,  is  opened  out  when  it  covers  a  considerable  area.     Its 
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marpii  is  attached  by  ftiitiires  to  the  raw  under  surface  of  the  reflected 
flap,  and  to  the  raised  flap,  which  ie  rendered  raw  where  the  pre- 

inaxillarv  flap  covers  it  by  the  removal  of  its  epithelial  covering  by 
means  of  a  sharp  knife.     In  this  way  the  gap  between  the  alveolar 


Fio*  232, 


Fig.  233. 


^ 


1'he  dottcil  line  totlie  ri^bt  of  Ibe  cMt 
reprcficuts  the  incision  (ilong  the  buccal 
aspect  of  the  painty,  nmJ  that  to  tbe  left 
tbe  iacifiioD  aloug  the  pbaryngeal  aspect, 
(Lane.) 


The  flap  Btitureil  in  iKwilioti. 
(^Lane.) 


segments  is  filled  up  very  advantageously,  and  later,  when  the  cleft  in 
the  lip  is  closed,  the  nieBial  relic  of  the  lip  servesi  to  complete  the 
septum  and  to  aflbrd  attachment  to  the  hiteral  marr*iiis  of  the  cleft/' 

**  It  hapjiens  not  infrequently  that  it  is  impossible  to  close  the  whole 
length  of  the  cleft  by  one  single  operation • 


FiQ.  234. 


Fio.  235. 


Fliii)8  for  a  very  wide  cleft, 
(Lane.) 


Flaps  in  Fig.  234  in  posUion. 
(Lane.) 


'*  Fir*  234  illustrates  such  a  condition.     The  cleft  is  a  very  wide  one," 
and  it  is  impossible  to  close  it  by  tbe  reflection  of  flaps  in  the  nnxnner 
described.     An  incision  is  made  along  the  entire  outer  aspect  of  tlie 
gum  along  the  line  indicated  by  I*     Two  are  made  along  the  direction 
of  2,  and  two  others  uloiig  the  free  inner  margins  of  the  cleft*     The 
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flap  included  between  i  and  2  on  either  side  is  turned  hnck,  great  care 
being  taken  of  its  aitacliineiit.,  wliieli  h  usually  very  thin*  The  ilaps 
comprised  between  i,  2  and  3  are  raised  fi'om  before  bnekward,  care 
being  taken  to  avoid  any  dimniife  to  the  descending  palatine  vessels. 
These  flaps  are  then  disphiced  inwards,  as  in  Fig.  235  their  opposing 


Fig.  236. 


Fitj.  237. 


Flaps  for  closare  of  back  of  elcft. 
(tane.) 


Flaps  in  Fig.  236  in  position. 
(Lane.) 


margins  being  sutured  together  and  to  the  subjacent  flap,  and  if  possible 
to  the  septum  rtk*>/' 

**  At  a  later  period  the  posterior  portion  of  the  cleft  may  he  closed  in 
one  of  two  ways,  the  method  varying  with  the  breadth  of  the  cleft  and 
the  extent  of  material  at  disposaL      The  first  and  more  generally 


Fia.  238. 


Fia.  239. 


One  of  Mr.  Lane's  methods  for  doeing  a  reaidaul  cleft  Id  tbc  soft  palato, 

applicable  method  is  hy  r^jfleeting  a  flap  inwards  on  one  stdci  leaving  it 
attached  by  its  inner  nnirgin,  the  other  flap  being  rendered  raw  on  its 
posterior  surface  and  its  area  extended  as  in  Figs.  232  and  233,  The 
second  method  is  to  reflect  a  flap  inwards  as  before,  while  the  flap 
from  the  opposite  hi''-   *  *'  m  the  subjacent  parts  by  an  incision 

extending  aloi  ter  marginSp  so  that  it  pivots 

anteriorly  as  **i  cover  the  flap  reflected 
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from  the  opposite  side*  Or  both  flaps  may  be  made  to  pivot  upon 
their  aiiterior  attachments,  their  iiitenial  edf^es  are  sutured  carefully 
together,  the  outer  free  marf^ius  being  anchored  wherever  a  suitable 
attachment  can  be  found.  The  free  inner  margins  of  the  cleft  are  also 
pinned  down  to  tlie  superjartiiit  thips  by  sutures/' 

**  In  Fig.  236  1  have  indicated  the  mode  of  closure  of  the  back  of  the 
cleft  by  raised  flaps,  the  outlhies  of  which  are  represented  as  dotted 
lines,  and  in  Fig,  237  the  suturing  of  the  raised  Baps  on  both  sides  in 
position*  In  order  to  avoid  confusion,  the  knots  of  the  sutures  which 
attach  the  inner  margins  of  the  cleft  to  the  superjacent  tlaps  are  not 
indicated  in  this  diagram/' 

**  In  this  diagram  the  outline  of  the  flaps  are  represented  as  firm  lines, 

Fio.  240, 


^'^^^ 


.>-.'*■ 


.*■%? 


'>V*1. 


i^  %* 


.*>-, 


'm^ 


^N, 


Vertical  9<?t'tioii  of  tlie  sufHirior  maxiUary  Ixmcs  of  a  chiUI  five  weeks  of  age, 
fihowiDg  conguuital  cleft  fiaUte.  A»  A,  Silver  wire  toiisiou-sutures.  B,  B^  Lcftd 
pkte«.   c» 0,  Germs  of  the  iiret  temixiniry  molar  t^cth.    n^  Cleft  piilate.    (Bn^phy.) 


the  dotted  lines  representing  the  position  of  the  incisions,  and  show 
portions  of  the  area  deprived  of  ni neons  membrane,  and  imcovered  by 
tlie  flaps,  which  have  been  bro tight  inwards  so  as  to  oppose  tlieir  inner 
margins/' 

**As  regards  the  treatment  of  the  infant  after  the  operation,  no 
change  whatever  in  diet  is  adopted,  nor  is  any  attempt  made  to  sponge 
or  spray  the  interior  of  the  mouth.  Means  are  taken  to  insure  that 
tlie  hands  cannot  be  introduced  into  the  mouth.  At  tlie  end  of  about 
eight  or  ten  days  tlie  stitches  are  removed.  Should  a  cleft  in  the  lip 
complicate  that  of  the  palate,  tiie  former  is  closed  as  soon  as  the 
palate  has  been  dealt  witli.  never  before.  In  most  cases  I  perform 
both  operations  under  a  single  aniBSthesia/^ 

Bropliy'fl  Operation  (Pigs,  240  and  241), — ^Dr,  Brophy,  surgeon- 
dentist,  of  Chicago,  operates  on  the  palate  first,  and  deals  with  the 
cleft  by  thrusting  the  nuixillary  and  palate  bones  togetlier.     We  owe 
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its  introduction  into  this  country  to  Mr*  Owen,  The  fallowing  descrip- 
tion of  the  operation  is  taken  from  his  Cleft  Palate  and  Uardip^ 
p.  47,  and  Dr.  Brophy's  papers  quoted  he  low.  The  child  operated  on 
by  Mr*  Owen  by  this  method  was  three  months  old,  the  cleft  a  broad 
one  extending  into  the  right  nostril.  The  vomer  was  adherent  to  the 
left  maxillary  process. 

'*  The  operation  was  began  by  paring  the  edges  of  the  cleft,  and 
after  this  I  tried,  hut  ineffectually,  to  thrust  the  maxillae  towards  each 
other  by  (irm  pressure  with  the  fingers  and  thumb.  Next  I  raised  the 
cheek,  and,  well  back,  towards  the  posterior  extremity  of  the  hard 
palate,  jrist  behind  tlie  malar  process,  and  above  the  level  of  the 
horizontal  process  of  the  palate-bone,  drove  the  end  of  a  strong  needle 


Fig,  241. 


m 


^x= 


■^^\ 


Vertical  section  similar  to  tlmt  in  Fig.  241,  eho wing  method  of  closing  cleft 
of  hard  palate.  A,  A,  Silver  wire  tensiun-suturcss,  B»  B,  Lead  plates.  C,e^  Clenna 
of  first  temporary  mokr  teeth.  D,  Cleft  cltj&ed,  B,  E,  Mtio^^erioateum^  forioing 
exteraal  wall  of  the  triimgular  space  omfic  by  forcing  the  lower  frngmentH  of  the 
bone  inward.  F,  p^  lined  of  fracture  made  by  approximation  of  the  pabtal  pro* 
cesses,  o,  n^  Triangular  epaee  on  n&sal  surfaoe  of  bone  made  hy  approximatioa 
of  the  i>alatal  processes.    (Brophy.) 

on  a  hiindle  throngh  the  substance  of  the  maxilla.  This  needle  carried 
a  thkk  silk  pilot- suture  through  to  the  cleft,  where  its  loop  was 
pulled  down  towards  the  nionlh*  Then  the  needle  was  similarly  passed 
through  the  opposite  maxilla,  the  loop  being  brought  down  as  before. 
The  second  loop  was  passed  through  the  firsts  which,  being  drawn 
upon,  was  made  to  bring  the  second  loop  through  botii  of  the 
maxillic  and  across  the  nasal  fossa,  above  the  level  of  the  binder  part  of 
the  alveolar  processes.  The  »harply-hent  end  of  a  thick  silver  wire 
was  then  hooked  on  to  this  loop,  and  by  pulling  back  tire  latter,  the 
wire  was  made  to  take  its  place.  The  wire  suture  thus  lay  above  the 
horizontal  processes  of  the  palate-bones,  where  it  could  through 

the  cleft.     Siiuilarly,  a  wire  suture  was  taken  i\  illae 

above  the  front  part  of  tiie  cleft •     Two  small,  <  tea, 
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with  a  hole  drilled  near  each  end,  had  already  been  prepared*  and  one 
of  tliem  was  then  laid  along  the  outside  of  the  riglit  maxilla*  under  the 
cheeky  the  end  of  the  hinder  wire  being  passed  thrungli  the  posterior 
and  the  end  of  the  front  wire  through  the  antenur  liole.  The  right 
ends  of  the  wire  were  then  twisted  together  from  left  to  right,  the  plate 
being  closely  applied  against  the  maxillie,  after  which  tlie  ends  of  the 
wire  were  pressed  down  flat.  The  ends  of  the  wire  under  the  left 
cheek  were  then  similarly  treated,  and,  as  they  were  being  twisted 
up,  the  maxillna  were  sqneezed  together,  or,  rather,  another  vigorous 
attempt  was  made  to  squeeze  them  together.  But  I  coidd  not  move 
them.  So,  in  accordance  with  Dr,  Brophy's  method,*  I  then  incised 
the  mucous  memhrane  over  each  malar  process,  and,  introducing 
a  Kcnlpcl,  divided  the  maxillce  sufliciently  to  enable  me  to  thrust  their 
]>ahitine  processes  into  the  middle  line.  After  this  it  was  at  once  seen 
tliat  tlie  width  of  the  gap  in  the  lip  had  been  greatly  reduced,  and  that 
tlie  lateral  halves  of  the  palate  were  brought  closer  together.  Fine 
wire  sutures  were  then  passed  through  the  freshened  hordei's  of  the 
entire  cleft. 

**Wlien  the  maxillas  have  been  thus  thrust  together,  the  wires 
extending  between  the  leaden  plates  have  to  he  tightened  up  and 
again  twisted.  These  wires  and  plates  are  not  disturbed  for  three  or 
four  weeks.  Some  superficial  ulceration  sometimes  takes  place  beneath 
the  borders  of  the  plates,  but  it  ia  not  of  importance.  The  wires  and 
plfltcH  may  be  removed  after  about  the  third  week.  The  infant  was 
very  ill  for  two  or  three  days,  and  the  union  of  the  sutured  borders 
was  only  partial,  but  the  front  of  the  cleft  was  solidly  closed,  and 
a  useful  bridge  held  securely  at  the  junction  of  the  hard  and  soft 
palate.'*  Ultimately  the  cleft  was  completely  closed  by  four  supple- 
mentary operations.  The  lip  was  dealt  with  about  two  months  later. 
The  whole  result  w^as  adntirable. 

Dr.  Brophy  brought  his  method  before  the  American  Surgical 
Association  (Trans.  1904*  vol,  xxii.  p.  124).  He  laid  stress  on  the  need 
of  operating  before  the  third  mouth,  and  of  closing  the  lip  a  few* 
months  later.  He  considered  that  shock  was  less  felt  in  infants  than 
in  those  older,  owing  to  their  nervous  system  being  less  developed. 
He  '*  placed  the  mortality  at  3  per  cent,  in  300  cases  in  infants/*  In 
the  discussion  which  followed,  I>r,  A.  H.  Ferguson,  of  Chicago,  while 
recommending  early  operation^ — it  should  be  completed  before  the 
child  can  talk— preferred  his  own  flap-operation.  In  his  own 
words  :  **  The  only  two  patients  wath  cleft  palate  that  I  have  lost  were 
operated  on  after  Brophy 's  method.  They  were  under  tliree 
mouths  of  age,  mul  they  died  from  shock.  I  consider  the  crushing  of 
the  niaxilhe  together  a  major  operation  in  the  case  of  an  iufaut,  and 
surgical  experience  bears  out  the  fact  that  infants  readily  succumb  to 
major  operations."     Dr.  Ferguson  also  drew  attention  to  the  fact  that 


•  Dr.  Brophy's  worda  on  this  point  arc  :  '*  If  wc  are  imnble  to  cK^se  the  fissure  vdih 
these  wiroi?,  if  from  lack  of  tissue  or  from  fimi  resistance  of  the  part*?  it  canurd  Vx?  done, 
there  19  ti  farther  method  to  be  employctl  which  wiO  obvinte  these  diftleultieti.  With  jour 
knife,  after  the  check  is  well  raiJietl,  divide  I  he  mucoiiK  membrane  just  ovk^t  the  malar 
prr»ce/*a.  Here  insert  a  knife  in  the  horizontat  direction  dividing  the  bone  freely,  bat 
damaging  the  mue^ms  mtJiibranc  iws  little  iis  iwKisible/' 
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the  tipper  jaws  are  narniallj  broader  than  the  lower,  and  when  the 
crusliiiig  operation  is  performed  marked  irregularity  of  the  teeth  occurs, 
wliich  lie  claimed  to  have  been  shown  by  the  cases  hrongiit  before 
the  meeting.  With  this  conclusion  Dr.  Brophy  did  not  agree.  Dr. 
J»  E,  Mears,  of  Philadelphia,  also  considered  it  a  question  whether 
Dr,  Brophy *s  method  was  "as  free  from  danger  as  other  methods;" 

If,  as  claimed  by  Dr.  Brophy,  the  mortality  after  his  operation  is 
very  low,  we  shall,  no  doubt,  heat  shortly  of  numerous  successful  cases 
from  the  cliief  children's  hospitals  in  London,  where  this  method  is 
being  tried. 

I  would  suggest  to  those  who,  in  making  use  of  this  method  in 
iiifatits  of  ahruit  three  months,  find  the  bones  fixed,  and  the  severity 
of  the  niaiiipulatious  needful  to  loosen  them  much  increased,  that  it  may 
be  wiser,  sometimes,  to  carry  out  Dr.  Brophy's  method  in  stages ;  thus, 
in  the  first,  to  loosen,  and,  if  possible,  to  transfix  and  wire  the  houes 
together ;  and,  in  the  second,  to  pare  and  unite  the  edges  of  the  cleft. 

Before  any  judgment  approaching  to  finality  can  be  passed  on  the 
advisability  of  widely  adopting  this  method,  we  require  the  detailed 
results  from  a  large  number  of  cases.  As  far  as  I  am  aware,  such  have 
not  been  published.  It  is  clear  from  common  sense  and  Mr.  Owen*s 
case  that  shock  and  a  low  form  of  septicemia  will  he  the  chief  dangers. 
Since  Mr.  Oweu  introduced  the  operation  to  the  notice  of  English 
surgeons,  two  opinions  have  been  published  with  regard  to  the  method. 
Sir  Thorn  ley  Stoker  (Brit,  MeiL  Journ.i  June  24,  1905,  p.  1372) 
has  published  three  cases,  set.  12,  9,  and  6  weeks  respectively.  All 
three  were  severe  cases,  and  in  all  there  was  an  entire  absence  of  shock 
or  severe  symptoms.  The  first  case  was  entirtd}'  successful.  On 
October  10,  the  malar  ridges  on  both  sides  were  divided  and  the  cleft 
closed,  the  soft  by  horsehair  sutures,  the  hard  by  two  wires  and  plates. 
The  pre-maxillary  bone  w^as  then  moved  back  and  sutured  in  position. 
November  7,  the  wires  were  removed,  and  on  November  11  two 
points  of  suture  inseHed  in  the  soft  structures  where  they  were 
inclined  to  separate.  December  19th,  the  liarelip  was  operated  on. 
In  the  second  case  tlie  whole  of  the  surfaces  united  thoroughly,  except 
the  uvula.  In  the  third  case  the  cleft  in  the  palate  could  not  he  com- 
pletely closed,  and  no  attempt  was  made  to  deal  with  the  soft  palate. 
Eleven  weeks  after  the  operation  the  cleft  in  the  hard  palate  liad 
steadily  become  narrower,  being  quite  closed  in  front.  The  harelip 
was  ojjerated  on  about  three  months  after  the  first  operation. 

Sir  Tliornley  advises  that  the  paring  of  the  edge  of  the  palate  shonhl 
he  deferred  until  the  sutures  have  been  inserted  and  the  bones  moveil 
towards  the  middle  line,  the  period  for  haemorrhage  being  thus 
lessened*  Further,  if  it  be  found  that  the  bones  cannot  witli  reason- 
able effort  be  brouglit  together,  it  is  better  not  to  pare  the  soft  parts 
at  this  time*  He  made  use  of  Rosens  position,  and,  unless  the  jaws  were 
sutllcienlly  developed,  employed  no  gag.  The  tongue  is  best  kept  out 
of  the  way  by  a  curved  depressor,  which  is  not  bulky  and  can  be  used 
as  a  tractor.  A  couple  of  Listou's  nsevus-ueedles  of  different  curves 
sufficed  to  pass  the  sutures* 

On  the  other  hand  Mr,  James  Berry  {he.  tupra  cit*)  condemned  the 
operation  of  fiUTihly  fracturing  in  the  strongest  terms.  Of  tlic  ri 
cases  of  which  he  had  heard  in  this  country  it  had  led  to  death  in  5 
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In    another  case   necrosis    of    the    bones   occurred,    but    the  child 

recovered. 

After-treatment. — When  the  child  is  put  back  to  bed,  wai'oith 
should  be  applied  by  hot  bottles.  The  side  position  is  best  at  fii-st, 
that  blood  may  trickle  out  of  the  mouth.  When  the  risk  of  vomiting 
has  passed,  a  little  ice  may  be  given.  The  hands  should  be  secured 
for  the  first  few  days*  For  the  first  forty-eight  hours  milk  with  ice  or 
barley-water  only  should  be  allowed,  with  a  little  port  wine  and  wmter, 
nutrient  enemata  being  given  if  needful.  After  this,  yolks  of  epgs, 
aiTowroot,  broths,  soups,  and  (in  about  ten  days)  li^ht  puddings,  jellies, 
may  be  allowed.  If  the  patient's  temper  and  intelligence  allow  of  it, 
the  month  may  be  regularly  syringed  or  washed  with  Condy^s  fluid  or 
boracic-acid  lotion.  In  other  cases  it  is  beat  to  leave  the  womul  quite 
alone.  The  nurse  should  devote  herself  to  preventing  the  child  from 
crying,  and  to  keeping  the  patient  amused.  Whenever  it  is  possible 
the  child  should  be  taken  into  the  fresh  air  after  the  first  two  or  three 
days  (Owen).  There  should  be  no  hurry  to  remove  the  sutures,  which, 
if  not  of  silk  (p.  553)*  may  remain  for  seven  or  ten  days  in  the  soft, 
and  an  almost  indefinite  time  in  the  hard,  palate.  No  one  should  be 
allowed  to  look  at  them  either  early  or  otten.  It  is  well  for  the 
operator  to  keep  out  of  the  child's  notice  for  the  first  few  days.  To 
prevent  the  child  getting  the  fingers  into  the  mouth  it  is  well  to  mould 
felt  splints  in  front  of  the  elbow-joints*  These  will  allow  of  movements 
of  the  hands  and  use  of  toys.  Dr.  Peck  {loc.  »upra  cit,)  considers  that 
a  dental  plate,  fitted  beforehand,  is  of  great  value  in  protecting  the 
line  of  suture  from  the  tongue.  It  can  only  be  employed  in  patients 
of  sufficient  age  and  intelligence. 

To  make  this  subject  of  after-treatment  at  all  complete  a  few  words 
must  be  said  about  the  improvement  of  speech  after  the  cleft  has  been 
surgically  cured,  and  the  occasional  need  of  an  obturator.  Even  after 
a  complete  closure  of  the  cleft  much  awkwardness  of  speech  is  liable  to 
remain,  this  being,  of  course^the  more  marked  the  older  the  patient  is. 
Parents  are  often  greatly  to  blame  for  the  little  trouble  they  will  take 
to  further  the  success  of  tlie  surgeon's  ellbrts,  and  this  refers  in  many 
cases  to  those  who  have  not  the  excuse  of  the  ignorance  and  toilsome 
life  of  the  poorer  classes.  Tliey  too  often  act  as  if,  because  the  cleft  is 
closed,  no  further  responsibility  rests  with  them.  Again,  the  patients 
being  usually  children,  without  thought  as  to  the  future,  and  satisfied 
with  the  improvement  in  their  deglutition,  present  many  difficulties. 
Not  only  has  the  child  to  be  taught  the  right  way  of  using  its  organs 
of  speech,  but  wrong  habits,  especially  nasal  and  guttural  tones,  have  to 
be  unlearnt  This  is  only  to  be  brought  about  by  means  of  systematic 
lessons  and  practice  gone  through  regularly  day  by  da}'  for  months  and 
even  years.  No  plan  will  be  found  better  than  that  recommended  by 
Mr.  W.  Haward,  Clin*  Lect.  **  On  Some  Forms  of  Defective  Speech  " 
{Lancety  1883,  vol,  i,  p.  iii) :  "  The  instructor  should  sit  directly  facing 
the  pupil ;  the  pupil  is  made  to  fix  his  attention  thoroughly  upon  the 
face  of  the  teacher,  and  to  copy  slowly  bis  method  of  articulation.  This 
should  be  displayed  by  the  teacher  in  an  exaggerated  degree,  every 
movement  of  the  lips  and  tongue  being  made  as  obvious  as  possible  to 
the  pupil,  and  the  mure  difficult  sounds  or  movements  prolonged  for 
the  purpose.     Thus,  for  instance,  8Ui>pose  the  word  *  sister  *  were  to  be 
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practised,  the  teacher,  having  filled  his  chest  with  a  long  inspiration, 
would  open  his  lip^  aiul  draw  hack  the  angles  of  the  mouth,  so  that  the 
pupil  couhl  see  well  the  position  of  the  tongue  against  the  teeth ;  he 
could  then  prolong  the  hissing  sound  of  the  '  s/  and,  finally  separating 
the  teeth  as  the  sound  of  the  *  t '  in  tlie  second  syllable  issues,  allow 
the  pupil  agaiu  to  see  the  position  of  the  tongue  as  the  word  is  ended. 
Or,  for  another  example,  take  the  word  *  lily/  Here  tlie  teacher  would 
separate  the  lips  and  teeth,  so  tluit  the  tongue  would  he  seen  curved 
upwards,  with  the  tip  toueliing  the  hard  pahite  ;  the  word  would  then 
he  pronounced  with  a  proluiigation  of  each  syllable,  the  teetli  and  lips 
being  kept  open,  so  that  the  uncurling  of  the  tongue  and  its  downward 
movement  are  clearJy  seen.  So,  again,  in  teaching  the  proper  metliod 
of  sounding  such  words  as  *  wing  '  or  *  youth,  much  aid  is  given  by 
keeping  the  lips  somewhat  separated,  so  that  the  relation  of  the  tongue 
and  palate  can  be  made  manifest.  The  pupil  must  he  made  to  fill  Ids 
chest,*  and  then  to  imitate  as  closely  as  possible  every  movement  and 
sound  of  the  teacher;  and  tliis  may  sometimes  he  assisted  by  making 
the  pupil  feel  with  the  linger  as  well  as  observe  with  the  eye  the  relative 
movement  and  position  of  the  teacher's  tongue  and  palate.  There 
shouhl  be  no  other  person  in  the  room  to  distract  the  pupiFs  attention. 
It  is  best  to  coutiiiue  tlie  exercise  for  a  short  time  only,  and  to  repeat 
it  frequently,  rather  than  fatigue  tlie  chihl  by  a  long  lesson  ;  and  it  is 
a  good  plan  to  take  an  ordinary  elementary  sptd ling- book  and  to  mark 
the  words  which  the  pupil  finds  most  dithcnlt  to  pronounce, t  so  that 
these  may  be  especially  practised.** 

With  regard  to  the  question  of  obturators  and  vela,  in  cases  where 
it  has  been  found  impossible  to  close  a  very  wide  cleft,  or  where  it  is 
evident  that  even  after  a  successful  operation  the  palate  will  he  so  tense 
and  short  as  to  be  quite  unable  to  touch  the  pharynx,  and  so  shut  off 
the  nose  from  the  nii>uth,  an  obturator  may  he  required.  A  very  useful 
form,  that  of  Dr.  Buersen,  of  Berlin  (Brit.  Med.  Journ,,  1882,  vol.  ii. 
p.  875),  and  several  others,  are  described  by  Mr.  Newiand  Fedley  {Gup's 
IIoHp,  Rep.,  1894).  The  whole  question  is  very  fairly  dealt  with,  and 
many  useful  hints  are  here  given  as  to  the  inqirovement  of  speech  in  these 
cases.  The  chief  disadvantages  of  instrumental  aids  are  that  if  fitted 
early  they  will  require  frequent  alteration  ;  on  the  other  hand>  uidess 
worn  early  they  will  be  of  little  service.  Moreover,  the  expenses  of 
the  necessary  repairs  and  renewals  can  rarely  be  met  hy  hospital 
patients.  Just  the  same  care  in  overconring  faulty  habits  of  speaking  1 
and  iu  teaching  correct  ones  is  required  now  as  after  a  successful 
operation. 

Causes  of  Pailur©. — 1.  Vomiting.  J  2.  Premature  cutting  of  sutures 
from  tension.  3,  Htemorrhage.  Serious  haemorrhage  iu  children,  either 
at  the  time  or  later,  is  very  rarely  met  with.  In  case  of  severe  hflonior- 
rhage  during  the  operation  Mr.  Berry*s  advice  is  worth  remembering, 
"  If  a  smart   haemorrhage  occurs,  the  kuife  should  not  be  at  once 


•  Opening  the  moutk  wiilely  and  leuming  to  keep  the  tongue  down  on  the  floor  at 
the  mouth  are  two  poiritB  to  be  early  and  itrenuoagty  iuaiated  upon.  The  patient 
uhould  practise  them  before  a  hx>king-gla88. 

t  EfipL-ciaUy  those  eontaimug  the  letters  t,  b,  d^  k,  g^  s,  55,  and  L    (Rose*) 
J  Mr,  Mrt*:m  {Bnf.  Med.  Jimrn,,  1872,  vol.  i.  p,  14)  givca  the  case  ol  a  child,  aged  9, 
where  the  vomiting  of  two  lumbrici  let!  to  failure. 
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withdrawn,  liiit  made  to  cut  a  little  fiirtJier,  so  us  to  ensure  that  the 
vesBol,  whether  artery  or  vein,  is  completely  divided." 

Mr*  H,  Marsh  {CUfu  Soc,  Tmns.,  vol,  xi.  p.  71),  in  the  case  of  a 
piitieiit  aged  21,  was  compelled  to  pkig  the  posterior  palatine  canal 
owing  to  severe  haemorrhage  on  the  sixth  day, 

The  bfctiiorrhflge  recurred  twice,  the  lost  time  being  as  late  as  the  fourteenth  d^j,  and 
was  urreste*!  on  eacli  occasion  by  the  following  means  :  **  Searching  with  a  sharp-pointed 
probe^  pasecil  through  the  lateral  cut,  atxiut  |  inch  in  front  of  the  hamular  process, 
which  can  be  easily  felt  through  the  soft  palate,  an<l  abijut  the  same  distance  din^ctly 
inwards  from  the  wisdom  t<x>th,  I  fi*lt,  after  two  or  Ihrct'  nttempts^  that  I  hnxl  fixcti  the 
prol>c  in  the  orifice  of  the  canal,  and  at  the  same  time  the  patient  screametl  with  pain 
when  the  large  posterior  [nilatioc  nerve  wa.^  i(»uehed.  A  wooden  plug,  made  by  shAr[>eniDg 
a  piece  of  fircwoo*!,  was  then  prease*!  firmly  into  the  canal,  by  holding  it  in  a  [wiir  of 
Btrong  forcepa  with  it«  point  looking  upwards,  and  a  little  Imckwarcb  in  relation  to  the 
roof  of  the  mouth.  Directly  the  plog  wtis  iutroduceil  the  bleeding  ceasetL**  The 
recurrence  was  due  to  the  plug  slipping  out, 

4,  Whooping  cotigh.  5.  Exanthemata.  6.  The  child  putting  a 
finger  into  the  woinid,  7.  Swallowing  of  solid  food,  8.  Feehle  con- 
dition of  tlie  child,  with  congenital  syphilis,  tic.  Children  of  defective 
mind  always  cause  additioiinl  anxiety  in  the  after-treatment,  g*  Acute 
infantile  diarrhoea.  Tlioiigh  I  have  placed  this  lust,  this  baffling  pest 
of  surgery  is  too  well  known  to  those  who  have  to  operate,  in  the 
sumniei%  on  little  children  in  hospitals.  For  the  hest  acconnt  of  treat- 
ment 1  would  refer  my  readers  to  an  article  hj  Dr,  tt.  E,  Halstead 
iGuy*s  IIosp,  Rrp.f  1898),  I  here  ai^pcnd  a  summary  of  his  terse  and 
most  practical  article : — *'  Diarrhcea  is  due  to  something  in  the  diet. 
Empty  the  hovvels  and  keep  t!iem  cleansed,  preferably  by  castor  oil. 
Energetically  treat  the  collapse,  and  don't  trouble  about  the  number  of 
motions.  Don't  stop  up  the  bowels  by  astringents  and  opium.  Give 
hardly  any  food  for  a  few  day 8,  Begin  with  white  of  egg  solution  in 
teaspoonful  doses  every  half-hour.  If  the  bahy  is  too  hot,  cool  it;  if  it 
is  too  cold,  warm  it;  if  it  is  thirsty  and  not  sick,  give  it  water;  and 
keep  it  in  the  fresh  air  all  day  long." 

With  reference  to  the  above  causes  of  fuiliu'e,  while,  very  occasionally, 
hemorrhage  at  the  time  of  the  operation  in  a  weakly  child,  prolonged 
vomiting,  or  wnnt  of  supervision  after  the  operation,  may  be  the  cause, 
in  the  very  great  majority  of  cases  the  failure  is  due  to  some  neglect 
of  the  precautions  which  are  recognised  as  essentiaL  They  are 
(a)  insufficient  rehef  of  tension  on  tlie  sutures  by  inadequate  use  of 
tlie  raspatories  in  freeing  the  niuco-periosteul  flaps  when  tlte  lateral 
incisions  are  made,  or  in  separating  the  soft  parts  at  the  junction  of  the 
liard  and  soft  pahttes.  {h)  Unskilful  iiaring  of  the  edges,  by  w4iich 
either  not  enough  is  done,  the  cleft  not  being  completely  pared,  or  too 
much  is  removed  and  the  tension  thereby  increased,  (e)  Bruising  of 
the  edges  from  unskilful  nninipulation  with  instruments  or  sponges, 
difficulty  in  passing  the  sutures,  ilc*  In  some  cases  where,  in  spite  of 
free  separation  of  the  parts,  the  operation  occasionally  fails,  perhaps 
from  the  presence  of  much  scar  tissue,  union  may  still  be  secured, much 
as  in  the  case  of  a  harelip  (p.  528),  if  about  tlie  tenth  day  the  edges  are 
carefiiUy  paired,  and  drawn  together  with  sutures  of  salmon  gut  or 
silver  wire,  sufficiently  stout  not  to  cut  thnnigh  readily,  nnd  not  drawn 
too  tight.     The  sutures  of  relaxation  of  which  I  have  spoken  (p,  558) » 
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should  be  used  here.  The  explanation  of  this  happy  result,  which  1 
have  experienced  in  two  cases,  is  pmbably  found  in  the  abundance  of 
vasculai'  loops  now  piesent  on  either  side  of  the  cleft.  In  the  case  of 
a  partial  union,  where  one  or  more  holes  persist,  there  should  be  no 
hurry  to  interfere,  and  the  child  should  be  got  into  the  best  possible 
condition  beforehand,  by  a  stay  at  the  seaside,  if  possible.  Where  a 
gap  remtiins  in  the  soft  palate,  the  course  to  be  taken  will  be,  according 
to  its  width,  either  a  fresh  operation  on  the  former  lines,  or  one  in 
which  a  flap  is  einx>Ioyed  by  Mr.  Lane's  method  (Figs,  238,  239). 


eemovaIj  of  gbowths  of  the  palate. 


Growths  here,  though  rare,  have  a  special  interest,  from  their  posi* 
tion,  and  may  thus  be  briefly  noticed.  For  a  good  account  of  them  I 
would  refer  my  readers  to  a  paper  by  Mr.  Stephen  Paget  (SL  Barth, 
Hosp*  Rep,t  vol.  xxii.),  in  which  the  following  points  are  brought  out  i 
(i)  The  chief  groaps  are  the  polypoid  and  warty,  the  adenomatonsj  the 
sarcomatous,  and  the  carcinomatous ;  this  last  including  the  encephaloid, 
which  are  very  rai'e,  and  the  epitheliomatous,  commencing  in  irritation 
here  as  elsewliere,  {2)  That  it  is  hardly  possible  to  tell  beforehand  to 
which  group  the  growth  belongs.  (3)  Many  of  them,  especially  the 
adenomata^  can  be  shelled  out  with  surprising  ease.  (4)  That  the 
growth  itself  should  not  be  cut  into. 

The  commonest  growths  which  the  surgeon  has  to  deal  with  here 
are  sarcomata  and  cpitheliomata*  In  either  case,  where  the  growth  is 
large  and  vascular,  I  strongly  urge  the  advisability  of  making  use  of 
such  aids  as  a  preliminary  laryngotomy  and  plugging  the  fauces,  slitting 
the  cheek  and  ligaturing  tlie  external  carotid  on  the  side  in  which  the 
growth  extends  farthest  back.  Tying  the  above  vessel  not  only 
renders  the  operation  much  more  bloodless,  and  so  enables  it  to  be  more 
thoroughly  done,but  diminishes  also  the  risk  of  secondary  heemorrhage, 
a  risk  that  in  a  part  like  this,  which  cannot  be  kept  aseptic,  is  always 
present.  I  have  followed  the  above  course  in  two  cases,  in  each  of 
which  the  disease  implicated  the  pterygoid  region  on  one  side.  One 
was  an  epithelioma  of  the  hard  and  soft  palate  involving  the  alveolar 
process  and  the  pterygoid  region  on  the  left  side.  This  patient  was 
alive  and  well,  four  and  a  half  years  after  the  operation.  In  the  other 
case,  one  of  sarcoma  of  the  right  pterygoid  region  and  the  soft  palate^ 
an  operation  had  already  been  attempted  by  a  surgeon  at  Johannesburg, 
Ligature  of  the  right  external  carotid  allowed  of  the  removal  of  some 
enlarged  glands  at  the  angle  of  the  jaw,  and  prevented  any  severe 
haemorrhage  when  the  growth  was  shelled  out  of  the  palate  and  right 
pterygoid  region*  I  heard  of  this  patient  in  1905,  five  years  after  the 
operation  ;  he  was  married  and  fruit-farmiiig  in  California.  The  parts 
were  perfectly  sound. 

In  the  case  of  a  growth  of  the  hard  palate,  peeling  it  off"  with  a 
blunt  dissector  and  scraping  the  bone  will  be  quite  insufficient.  The 
bone  around  should  be  freely  removed  with  a  chisel  or  gouge  and 
mallet,  or  a  partial  removal  of  the  upper  jaw  (c.^/,,  its  palate  and  on© 
alveolar  process)  performed,  if  needful. 

s.^voL,  I.  37 
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EEMOVAL  or  THE  TONGUE  (Figs.  242  lo  246). 

The  day  when  the  belief  is  ncet^ptt^d ,  and  acted  upon,  that  CJiucer  of 
the  tongue,  like  many  oilier  epitheliomata,*  has  a  pre-caocerous  stage, 
and  that  this  is  the  stage  in  which  we  ouglit  to  operate,  will  be  a  happy 
one  for  hundredB  uf  luitients  and  for  tlie  results  of  surgery.  Of  all  the 
painful  deaths  by  wliich  men  leave  this  world  there  are  few  more 
miserable  and  distressing  than  one  which  closes  life  hy  cancer  of  the 
mouth.  And  yet,  though  in  the  case  of  the  tongue  this  must  important 
stage  i*^,  from  the  position  of  the  organ  which  it  attacks^  peculiarly 
under  our  eyes  and  lies  open  to  our  exjiminution  ajid  detection,  how 
frequently  it  is  dvcrlooketl  \  I  have  elsewhere  {Gui/'s  Ilosp,  Hep.,  i88g, 
P*  245  ;  Prmiitioncr,  May,  1903!)  treated  in  detail  of  this  malignancy 
and  the  other  practical  puints  above  given. 

Before  describing  the  different  operations  it  will  be  well  to  say 
something  with  reference  to  two  or  three  very  practical  points  which 
rise  up  with  every  case  of  tongue  cancer,  a  form  of  cancer  which,  it 
must  be  reinenibered,  is  very  fretpient,  and  increasing^  in  frequency;! 
whicli  attacks  nil  ranks  of  life;  which,  alter  its  early  stage,  is  especially 
nmlignant;§  and,  hnally,  for  the  relief  of  which  au  operation  is  as 
nmch  dreaded  and  deferred  by  men  as  that  for  eareinonni  niammro  is 
by  women, 

A  Pre-oancorous  Stage. — However  tongue  cancer  begins,  it  passes 
through  tlie  above  stage,  i.f\,  a  stage  (the  duration  of  which  is 
unknown,  and  varies  extremely)  in  which  intJannnatory  changes  only 
are  present,  viz,,  ulceration  and  other  changes  in  tlie  epitheiium,  not 
anjountingj  as  yet,  to  epithelioma,  but  on  which  eiutlielioma  inevitably 
Bupervenes.  The  boundary  line  between  this  pre-cancerous  stage  and 
cancer  is  extremely  narrow  ;  the  duration  uf  this  stage  may  be,  and 
often  is,  extremely  brief. 

•  The  rare  earconiB  of  the  tongtie  Is  alltided  to  ftt  p.  606, 

t  The  rcmnrks  on  diagnosis  of  the  pre-cancerous  oouditionii  in  this  ttrticle  (p.  614)  may 
be  found  ufleful.  In  the  same  Journal  (p.  595)  Mr.  But  Lin  relates  ca&e8  illufitratiug  the 
occasional  diflicuhy  exjierienceti  in  tlie  din-gDtjsis  of  cpirhelionm  here. 

J  Among^it  common  eancen* — ejj.^  of  brciisi^  rectum,  ut4jruii,  kc. — cancer  of  the  tongue 
Btande  about  third,  although  ao  rare  in  women.  Mr.  Barker,  in  his  carefully  worked-out 
article  on  ''  Diseases  of  the  Tongue*'  (S^ftf.  1;/  Stirtj,^  vol.  ii.  |>.  578),  gives  a  series  of  tables 
showing  that  in  the  previous  thirty  years  there  Imd  been  a  steady  increase  from  2"6  to  11*5 
per  cent. 

f  This  b  Bhown  in  the  following  facta  :  (a)  Tbe  rapidity  here  is  quite  different  from 
that  in  other  epitbeliomata.  Epithehoma,  usually  thought  a  slow  caacer,  here,  in  a  moist, 
warm  cavity,  much  irntated,  and  never  dry  and  warty,  ig  terribly  rapid,  (iS)  Gland 
iaTaaion  is  here  not  only  cerLiiin,  but  inevitably  early  as  welL 
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Aids  ill  recognismg  this  stage  :  (i)  The  duration  of  the  ulcer.  (2) 
Its  obstinacy  to  treatment.  {3)  The  age  of  the  patient.  (4)  Absence 
of  any  induration  or  fixity. 

Questions  arielng  before  Operation. 

The  operating  surgeon  will  often  be  called  upon  to  give  an  answer 
to  the  two  follow  hi  g  questions :  Will  the  disease  be  permanently 
cured  ?  If  a  permanent  cure  is  impossible,  will  life  be  bettered  and 
prolonged  ? 

A ,    Wilt  the  ditteatte  be  per  m  a  u  enf  ttf  e  a  red  ? 

Really  permanent  cures,  t.t^,  oases  in  which  no  reappearance  of  the 
disease  has  shown  itself  five  years  after  the  operation  on  tlie  tongue  ai'e, 
as  a  matter  of  common  knowledge,  still  very  rare.  From  my  own 
experience — and  it  has  been  a  large  one,  chieHy  of  advanced  cases— 
the  proportion  of  permanent  recoveries  carefnlly  vvatclied  would  not 
be  above  12  per  cent.  Heflppeanincc  in  the  totufttc  alter  a  well- 
performed  operation  is  rare,  but  as  the  glands  are  invaded  in  the  great 
majority  of  patients  by  the  time  they  come  to  us,  a  permanent  recoveiy 
is  in  these  cases  exceptional,  however  thoroughly  repeated  operations 
are  performed.* 

Mr.  Hutchinson  (Ihit,  Mi'd.  Joutii,,  vol.  ii.  1S91,  p,  iigo)  drew 
attention  to  tlie  following  facts,  which  cannot  be  emphasised  too 
strongly »  GIan<l  infection  here  begins  almust  from  Ibe  very  day  that 
the  sore  assumes  susiiicious  features.*  Again,  lymphatic  glands  may 
become  involved  through  ulcers  of  the  most  insignilicant  size  and  of 
the  briefest  duration.  Lastly,  the  same  authority  points  out  that 
cancer  germs  may  remain  latent  in  the  lymphatic  glands  for  several 
years  and  then  evolve  disease.  Before  leaving  this  subject  I  would 
earnestly  impress  upon  my  younger  readers  that  invasion  of  tlie  glands 
is  here  not  only  eerttiin,  usually  early,  but  also  now  peculiarly  baneful, 
owing  to  (i)  the  way  in  which  epithelioma  infects  the  glands — 
wflwnmatonf  cells ^  as  well  as  those  of  caneer,  passiufj  from  the  primary 
(f  row  lit  f  if  til  vera  ted,  as  it  itsualh/  is,  into  the  (jlands ;  and  {2)  the  (jreai 
impartanee  of  the  stntelnres  amonffst  nhiek  the  eervieal  ffjmphttttc  (glands 
lie.  When  epitheliomatous  glands  ai*e  operated  on,  the  following  con- 
ditions interfere  with  a  thorough  extirpation  of  the  disease :  (a)  The 
ituniber  of  the  glands  and  the  abundant  communication  between 
the  different  groups,  the  importance  of  the  structures  closely  adjacent 
to  the  deeper  ones,  and  the  fact  that  the  glands  may  he  affected  and 
yet  so  minute  as  to  escape  the  most  careful  operator.  (j3)  The  presence 
only  too  often  of  septic  cells  (the  original  trouble  beuig,  usually,  an 
ulcer)  as  well  as  of  malignant  deposit  in  the  glands  so  mats  them  to 
adjacent  parts  aa  to  make  it  quite  hn[)ossihle  to  really  extirpate  the 
glands.  Inflammatory  softening  having  set  in  leads  to  their  breaking 
down  during  attempts  at  their  removal,  with  the  result  that  shells,  still 
the  seat  vf  cancerous  foci,  are  left  behhid.  These  relics,  owing  to  the 
vascularity  of  tlie  surrounding  parts,  do  not  die,  but  preserve  suflicient 
vitality  to  act,  a  Httle  later,  as  centres  of  recuiTent  disease. 


•  1£  a  «ore  has  been  peiisiatent  for  longer  than  three  monthB,  permanent  itsoovery  fi 
I  very  doubtful.     If  it  hns  pei-sisied  for  over  six  months,  it  more  than  one-third  of   the 
'tongue  i»  invadetl^  iC  the  tliH>r  uf  Ihu  mutilh  ii»  luvolved,  |)cruianeiit  recovery  h  well-uigh 
certamly  hopeless, 
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The  explnnation  of  tlie  amall  number  of  pernianent  recoveries  after 
removal  of  cancer  of  tlie  tongue*  is  not  altogetber  to  the  credit  of  our 
profession.  PHtients  and  we,  alike,  are  too  often  both  to  blame.  The 
gravity  of  the  disease  is  overlooked,  the  time  of  the  "  pre-caneerous 
Btape  **  is  lost.  Bccftuse  cancer  of  the  tongue  is  so  often  preceded  by 
syphilis,  or  local  irritation,  the  practitioner  diagnoses  the  above,  and 
suggests  them  a.^  the  essential  part  of  the  mischief:  **  give  drugs 
another  chance*' — (*Jhj  potassium  iodide,  mercury,  eaugtics,f  To 
these  there  are,  in  nearly  every  case,  the  strongest  objectious  in  Uie 
pre-cancerous  stage.  Time  is  lost,  strength  is  lost,  and  tlie  patient  is 
lulled  and  befooled »  while  all  the  time  the  vascularity  and  irritation 
around  the  ulcer  are  increased*  Furthermore,  the  patient  is  in  part 
responsible  for  the  delay,  as  he  very  natinally  dreads  the  operation, 
exaggerating  its  danger,  pain  fulness,  and  the  supposed  inevitable  loss 
of  speech.  We  shall  never  be  able  to  successfully  combat  the  above 
till  (i)  the  importance  and  value  of  the  pre-cancerous  stage  are  recog- 
nised and  thus  limited  operations  are  justified  ;  (2)  when  medical  men 
will  assure  their  patients  that  even  after  more  extensive  operations, 
sufficient  power  of  speech  will  remain.  In  the  tongue  and  in  the  lip, 
e8pecialh%  it  is  time  that  patients  knew  that  the  cure  of  cancer  which 
they  are  always  expecting  others  to  find  and  the  responsibility  for  letting 
it  go  by  rests  writh  them. 

B*  If  ft  permanent  cure  in  impoftsiMe^  will  life  be  beffereti  and 
prolonged  T 

Cases  which  are  not  operated  on  die  within  eighteen  months,  many 
in  twelve  months*  An  operation  wisely  planned  and  well  carried  out 
often  gives  a  gain  of  six  or  eight  months.  This  is  a  gain  not  only  of 
time,  but  also  of  comfort.  I>eatli  by  glandular  recurrence  in  tlie  neck 
is  less  painful  and  noisome  than  death  by  mouth  cancer.  Ko  one  who 
has  seen  much  of  tongue  cancer  will  have  any  difficulty  in  answering 
the  question  wliich  of  the  two  is  the  more  painful  to  the  patient  and  dis- 
tressing to  those  around  him— tongue  cancer  with  its  horrible  foetor, 
profuse  and  foul  salivation,  its  pitiless,  incessant,  weary,  racking 
aching  of  tongue,  ear,  face,  and  teeth ;  or  recurrence  in  the  cervical 


*  Anyone  doubting  llie  truth  of  this  statemcDl  should  refer  to  a  very  practicAl 
inatnictivc  article  by  Mr.  Stanley  Eojd  rd*1  Mr*  Unwin  {Praoiitumer,  Atay,  1903),  The 
fnllowing  ie  the  sntnnmry  of  the  re^^ults  10  53  cases :  One  case  rcmaiuctl  free  from  cancer 
lifter  II  years.  One  renminbi  free  from  a  cancer  of  the  right  side  of  the  tongue  for  8 J  years, 
nnd  2i  ycjirs  from  a  second  opcraHon  inr  a  cancer  on  the  left  side  of  the  month.  Two 
died  free  from  cancer  after  6  and  4  J  yeirs.  One  (freniil)  wo^  free  after  2  J  years.  One 
was  free  after  it  months.  Eight  died  so^in  after  the  operation.  In  16  others  the 
disense  reeurrc*!  within  a  yenr.  In  one,  the  disease  rccnrred  in  a  ^land  low  down  fn  the 
neck  after  4}  yearp.  One  rccnrretl  in  loctt  (freoal)  iiftcr  ^\  years,  tine  recurred  twice  in 
(he  glands  during  the  first  two  years,  there  being  no  further  recurrence  lr>cally  or  in  the 
cervical  glands  until  the  patient's  death  from  in  Ira-thoracic  depoBits  4^  yenrs  after  the 
first  operation. 

t  '*  While  a  careful  thorough  application  of  nitric  acid  or  acid  mercury  nitrate  ia 
perfectly  justifiable  in  certain  cases,  and  may  be  highly  beneficial,  the  use  of  CAUstics 
frequently  rojieatett  at  short  intervals  is  here  futile  and  perilous.  For  meilical  m^n  to 
waste  time  with  this  treatment  should  at  the  present  day  be  almost  criminal,  for  such 
dallying  with  drugs  and  local  applications  can  only  lead  to  cultivation  of  cancer,  and 
most  miserable  and  often  untimely  deaths"  (article,  loc,  mtpm  cU,^  6>y**  Uttgji.  Rep.^ 
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glands,  fin  alternfttive  in  wliicli  the  patient  is  often  able  to  work  up  till 
near  the  last,  and,  till  to  wards  the  elose,  is  fvae  from  the  atjonising 
teudeniess,  the  stinking  fa_Hor,  t!ie  tlribbling  of  foul  saliva  (not  only 
half-poisoning  tlie  patient,  but  rendering  him  noisome  to  others*),  and 
the  slow  starvation  tlay  by  day  of  tongue  cancer.  Where  an  operation 
ia  certainly  attended  with  risk,  the  patient  in  facing  it  may  be  relieved 
by  tiie  assurance  that  a  life  prolonged  in  hideous  misery  and  constant 
agony  is  worse  than  death  following  dose  on  an  operation.  *'  When  a 
man  has  only,  suppose,  two  or  three  years  to  live,  it  is  no  small 
advantage  if  at  least  half  the  time  can  be  spent  in  comfort  rather  than  in 
misery,  and  in  profitable  work  rather  than  in  painful  idleness  **  (Pa^et). 

If  a  patient  cannot  make  up  his  mind  to  an  operation  and  is  losing 
precious  time^  he  should  be  warned,  without  being  unduly  frightened, 
of  the  state  of  things,  alluded  to  a  few  lines  above,  which  will  inevit- 
ably follow.  Usually,  as  soon  as  this  sets  in — i.e.,  when  the  condition 
of  the  tongue  renders  him  a  nuisance  to  himself  and  others  with  the 
disgusting  foetor,  the  constant  dribbling  of  foul  saliva  which  cannot  be 
swallowed,  the  w*eai*y  aching  day  and  night,  lit  up  into  agonising 
flashes  when  the  parts  are  touched  or  moved — the  patient  becomes 
willing  to  run  any  risk.  But,  too  often,  by  this  time,  tlie  glands  have 
for  some  time  been  enlarged,  and  the  mischief  has  reached  the  floor  of 
the  mouth  or  the  alveolar  mucous  membrane  by  extension,  though  not 
yet  perhaps  with  ulceration. 

Operations* — The  following  five  will  be  carefull}^  described,  viz.: 
(i,)   Whitehead's. 

(ii .)  Sym6*Bj  on  which  Kocher's  present  operation  is  baaedfFig.  244). 
(iii.)  Kocher'a  former  operation  (Fig,  245). 
(iv.)  Trans-Hyoid  Pharyngotomy. 
(v.)    The  ficraaeur. 

With  these,  certain  aids— a,^,,  slitting  tlie  cheek,  preliminary  laryn- 
gotomy,  and  ligature  of  the  liuguals— will  also  be  considered. 

While  the  above  operations^ — and  I  allude  especially  to  the  first 
two— give  a  cliuice  which  will  enable  the  surgeon  to  meet  any  case  of 
tongue  cancer,  whichever  is  chosen  must  be  completely  carried  out : 
**  niggling  '*  operations  lead  inevitably  to  return  and  accelerated  growth 
in  tlje  tongue  itself. 

Preliminary  Treatment,— Whicliever  method  is  chosen  the  following 
details  arc  to  be  attended  to  carefully.  For  as  many  days  as  possible 
before  the  operation  every  pains  should  he  taken  to  get  the  mouth 
clean.  All  loose  teeth  or  stumps,  and  all  tartar  shouhl  be  removed;  and 
a  strong  formalin  solution  or  pure  carbolic  acid  applied  to  the  epithe- 
liomatous  ulcer,  several  times,  Mr.  Stanley  Boyd  (loc,  supra  cit.)  thinks 
that  recurfcnce  may  be  occasionally  due  to  direct  inuculution  of  raw  sur- 
faces by  the  growth  as  it  is  dragged  past  them,  antl  proposes  in  future  to 
apply  the  cautery  to  tfie  growth  belli  re  begirmijig  the  operation.  The 
patient  should  brush  his  teeth  two  or  three  times  in  thpr 
iukI  make  himself  handy  in  washing  out  bis  ^ 


*  "  Recalling  the  *  male  gratos  amicia '  of  De^* 
t\w  close  uf  whoflii  life  briDp,  we€k  after  we^'- 
rest,  and  has  not  !ong©d  exc«etlingly  for  a  w\ 
of  tongue  cancer,  and  for  earlier  operations  in 
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feeflei-  ami  tube.  Much  too  often  these  most  imporUnt  st^ps  are  left  till 
after  the  operation,  and  to  a  nurse.  If  practised  beforehand  they 
occupy  the  paticiit*s  thoughts,  and  after  tlie  operation  they  are  not  a  new 
thing  to  him  ;  and  no  one,  however  much  in  earnest,  can  carry  it  out  as 
well  ajid  as  pjiiidetssly  as  tlie  patient  himself.  As  to  the  mouth-wash 
used,  I  am  of  opinion  that  it  is  not  so  mucli  any  particuhvr  kind  that  is 
of  vahie,  but  tlie  wny  in  which  it  is  used  ;  and,  from  its  unirritatin^  nature, 
I  usually  tell  the  patients  to  use  Condy's  Huid.  Solutions  of  chinosol  or 
carbolic  acid  are  excellent.  Before  the  operation  the  surgeon  should 
take  note  of  the  teeth,  as  to  their  cleanness,  and  whether  fiuflicient 
molars  are  present  to  take  the  leverage  of  the  ordinary  gag.  If  tliis 
is  not  the  case,  he  should  he  provided  with  lh%  Hewitt's  wheel-gag 
(p*  5^7)*  He  should  also  he  quite  clear  in  his  mind  as  to  the  extent 
of  the  growth.  The  transverse  incision  behind  tlie  gi*owth  should 
always  lie  a  full  inch  posterior  to  the  cancer.  Only  in  some  eases 
involving  the  posterior  third  is  this  occasionally  impracticable.  Even 
in  doubtful  cases  it  will  be  wiser  to  make  a  rule  to  adopt  the  above 
margin.  Every  surgical  registrar  of  experience  is  familiar  with  one 
or  two  cases  where  he  has  been  asked  to  clear  up  the  nature  of  an  ulcer 
of  the  tongue  in  which  different  opinions  have  been  expressed  as  to  its 
malignancy.  In  such  cases  he  nmj  have  to  cut  section  after  section 
before  he  finds  tlie  part  which  is  actuully  epithelioma.  If  this  be  so 
in  seetion-cutting,  it  is  clear  that,  if  the  portion  actually  epithelio* 
matous  lie  at  the  back  of  the  sore,  the  surgeon  who  cuts  within  three- 
quarti-rs  or  half  an  inch  of  tlie  sore  may  be  removing  too  little*  If  he 
leaves  any  examination  to  be  made  at  the  time  of  the  operation,  his 
finger  may  not  only  become  infected,  if  he  be  dealing  with  an  ulcer,  as 
is  usually  the  caae,  but  he  will  very  likely  start  bleeding,  which  is 
needless,  and  may  be  embarrassing,  if  the  aineatlietic  at  that  moment 
be  causing  difliculties, 

(i,)  Whitehead's. '^— The  adrantagt'g  of  this  are  very  great.  They 
are  :  (a)  The  transverse  section  of  the  body  of  tlie  tongue  can  be  placed, 
deliberately,  well  behind  the  growth,  How^ever  far  behind  the  growth 
the  loop  of  the  eeraseur  is  placed  before  tlie  operation,  and  ho^vever 
securely  it  seeiim  to  be  retained  in  situ  by  large  curvetl  needles,  as  the 
loop  is  tightened  up,  owing  to  the  enuruious  strain  which  is  gradually 
applied,  the  needles  and  the  loop  are  forced  forw^ards  nearer  and  neai'er 
to  the  growth.  Now  the  whole  neighbourhood  of  this  is  ready  to  become 
the  seat  of  malignancy-  All  around  the  grow^th  the  epithelial  columns 
are  ready  to  dii*  down  into  the  vascular  connective  tissue  beneath,  on 
which,  in  health,  they  never  encroach.  Again,  the  parts  around  are 
loaded  with  inflammatory  cells,  soft  and  vascular.  If,  as  is  very  likely, 
owing  to  the  tremendous  tension  to  which  it  is  submitted,  especially 
when  the  parts  are  very  soft,  the  loop  comes  crushing  into  this  neigh- 
bourhood and  makes  the  gection  here,  the  indipping  processes  which 
extend  for  some  distance  around  the  actual  epithelioma  may,  owing  to 
the  vascuhirity  and  iotlaniniation  consequent  on  the  operation,  break 
out  into  sjieedy  reappearance.  Again,  the  iuscrtion  of  tlie  needles 
which  are  intended  to  keep  the  loop  well  behind  the  growth  is  not  always 


Mr.  Whiteheatra  latft^t  accouiit  of  this  operation  will  be  found  in  the  PmftltitinBr^ 
May,  190J,  p.  595. 


an  easy  matter,  especially  if  the  growth  is  far  back,  and  if  the  front 
teeth  are  well  developed  whilst  the  molars  and  pre-molars  are  too  defi- 
cient to  allow  of  wide  openin^f  of  the  mouth  witli  a  gag.  (b)  The 
resulting  wound  la  very  cleanj  there  being  very  little  hicenition  and  no 
charring.  The  slight  decomposition  which  would  take  place  from  an 
extensive  operation,  even  with  scissors,  is  readily  checked  by  the  use 
of  the  lotions  mentioned  above.  The  advantage  of  this  in  saving  a 
patient,  whose  vitality  is  already  often  lowered,  from  the  depressing 
effects  of  being  liable  for  days  to  breathe  and  swallow  with  a  fcetid  sore 
in  his  mouth,  in  securing  rapid  graimlation  and  healing,  and  thus 
enabling  the  patient  to  be  early  propped  up,  and  soon  to  leave  his  bed, 
must  he  obvious  to  every  surgeon  who  kiuiws  how  great  is  the  risk  of  fatal 
broncho'pneumouia  in  these  cases.  For  the  same  reason  secondary 
hemorrhage,  where  ordinary  care  is  taken,  is  unknown,  (c)  The  instru- 
ments required  are  extremely  simple  and  few,  as  will  be  seen  from  the 
account  of  the  operation.*  The  chief  dhadrantaffe  of  Whitehead's 
method  is  that  it  does  not  permit  of  the  surgeon  cutting  deeply  in  cases 
where  the  growth  has  extended  along  the  muscles  towards  the  hyoid 
bone*  To  such  cases  it  is  unsuited,  and  Syme*s  method  is  always  to 
be  preferred. 

The  Operation. 

It  is  most  essential  that  the  anassthetic  should  be  in  the  hands  of  a 
man  who  can  be  tlioroughly  trusted.  It  is  often  taken  badly  in  these 
cases,  with  much  dyspn^iea  and  restlessness  at  first ;  and,  flaring  the 
operation,  owing  to  the  open  mouth  admitting  much  air,  aiul  the  fear  of 
interfering  with  the  operator,  the  patients  often  "  come  to  '^  prematurely. 
The  only  thing  is  to  get  them  well  under  at  first;  later  on  it  will  bo 
well  not  to  keep  them  too  much  under  the  influence  of  t!ie  anrosthetic, 
in  order  that,  the  sensibility  of  the  larynx  not  being  lost,  the  blood  may 
not  enter  the  air-passages.  The  administrator  nmst  watch  the  tint  of 
the  lips,  the  veins  in  the  cheeks,  and  know  when  a  little  blood  is  only 
safely,  thougli  noisily,  bubbling  at  the  back  of  the  fauces^  and  when  it 
is  getting  into  tlje  trachea.  If  he  keep  note  of  the  tint  of  the  parts 
mentioned  above,  be  need  not  render  himself  and  the  operator  anxious 
by  repeated,  more  or  less  furtive,  examinations  of  the  radial  pulse*  As 
long  as  these  parts  are  sufficiently  red  or  pink  all  is  well ;  they  quickly 
show  a  tendency  to  livid ity  on  the  one  hand,  and  pallor  on  the  other* 
I  consider  the  administrator  of  an  aes  the  tics  in  these  cases  to  be  nearly 
as  important  as  the  operator.  Two  reliable  assistants  are  needed  who 
understand  the  steps  of  the  operation,  one  to  take  the  gag  in  charge, 
and  to  sponge  when  needed,  and  tbe  other  to  Iiook  back  the  conier  of 
the  mouth  with  two  fingers  while  he  is  ready  to  sponge,  and  thus,  with 
the  position  of  the  head  over  to  tliis  side,  enable  the  blood  to  escape 
freely  from  the  wound  into  the  cheek  and  out  of  the  mouth,  with  the 
aid  of  deft  sponging.  Two  nurses  should  be  ready  to  supply  sterile 
sponges  or  gauze  pads  firmly  secured  on  holders*  The  following 
instruments  should  be  close  to  the  operator  s  right  hand — viz,,  scissors,  t 

•  Oo  llie  value  of  Mr,  Whiteheiul'**  metbod  Mr.  Btitlin  writes  {Oper,  Surtf.  of  Mali g. 
Din.,  |>.  t54)  :  •*  Whitehend's  ojierntion  for  rcmoviU  of  one  part  or  the  whole  of  the  tonjjo'' 
has  been  my  stock  opemtinn  for  the  pn^l  tL*ii  i>r  marc  jetira/' 

t  Mr*  Whitehejid  hearing,  id  i88i,  ilmt  I  hnxl  twice  opemt^l  by  his  method — I 
that  they  were  the  earliest  of  the  kind  performed  in  London— kindly  sent  rae  a  pa 
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several  pairs  of  Spencer  WeU8*s  forceps,  curved  on  the  flat,    a  needle 

in  ii  handle,  threaded  with  stout  silk,  some  niediiim-sized  %fttures  of 
sterihsed  silk  and  fine  needles  threaded  with  sterilised  catgut. 

A  good  lif^ht  is  absolottdy  essential.  Daylight  close  to  a  window  is 
far  the  hest.  If  it  is  needful  to  operate  when  the  ahove  cannot  be 
ohtained,  as  in  a  succession  of  foggy  November  afternoons,  a  good  head- 
lamp will  be  useful.  But  no  tongue  should,  if  it  can  be  avoided,  be 
removed  on  a  foggy  day,  not  so  much  on  account  of  the  light,  but 
because  of  subseijuent  respiratory  trouble.  In  making  arrangements 
for  a  good  light,  the  surgeon  will  remember  that,  while  the  removal 
itself  takes  but  a  short  time,  getting  the  patient  under  the  anfestheiie, 
and  keeping  him  under  its  influence,  often  render  the  operation  much 
prolonged*  It  may  not  be  superfluous  to  add  here  that  this  is  an 
operation  which  calls  for  coolness  and  decision  on  the  part  of  the 
operator,  and  for  promptness  with  their  help  on  the  part  of  all  those 
who  assist.  The  surgeon  must  be  cool  and  deliberate  at  three  periods 
especially,  (i)  In  taking  up  all  bleeding  points  which  are  not  checked  by 
pressure  and  by  pulling  on  the  tongue  ;  there  must  be  no  hurried  and 
often  futile  snapping  at  sucii  luemorrhage  ;  (2)  In  making  tlie  transverse 
incision,  the  operator's  mind  must  be  absolutely  decided  where  he  is 
going  to  cut,  and  he  umst  not  forget  the  fact  tliat  it  is  no  good  cutting  well 
bi'hind  the  growth  if  the  section  below  is  made  dangerously  near  it; 
(3)  When  the  tongue  is  removed,  there  must  be  no  hurry  in  taking  the 
patient  back  to  bed  before  all  bleeding  is  thoroughly  arrested.  As 
long  as  any  blood  tends  to  trickle  out  of  one  corner  of  the  mouth 
some  vessel,  probably  one  of  the  Unguals  or  a  dorsalis  lingufe^  requires 
tying,  Yet  another  condition  calling  for  patience  and  coolness  on  the 
part  of  the  surgeon  is  where  the  patient,  because  he  was  not  sufficiently 
aniestlietised  at  first,  or  from  some  delay  in  the  operation,  requires 
additional  antesthesia.  No  crowding  on  tlie  operator,  no  obstruction 
to  the  light  by  bystanders,  should  be  permitted  for  a  moment, 

Preliminary  Laryngotomy, — The  question  of  the  advisability  of  this 
operation  now  arises.  It  forms  no  part  of  a  Whitehead  s  operation 
proper.  The  operator  who  introduced  the  scissors-method,  and  whose 
Buccess  with  it  is  so  well  known,  never,  I  believe,  uses  a  preliminary 
laryngotomy.  In  my  first  6  cases  I  followed  him  closely.  Among  the 
later  53  I  have  performed  laryngotomy  on  many  occasions.  With  a 
wider  experience,  I  am  led  to  think  very  highly  of  this  preliminary  step, 
and  of  the  plugging  of  the  back  of  the  mouth,  which  it  renders  safe,  and 
I  do  so  for  this  reason.  With  the  fauces  plugged,  and  the  patient 
breathing  througli  a  laryngotomy-tube,  the  surgeon  can  neglect  the 
hiBinoi*rhage  more,  can  so  operate  more  deliberately,  and  thus  (and 
this  13  the  value  of  this  preliminary  step,  in  my  mind)  at  every  step  of 
the  operation  can  have  the  parts  more  thoroughly  sponged  dry,  and  con- 
sequently is  etnibled  tbroughout  to  keep  more  surely  wide  of  tlie  disease. 
In  other  words,  I  do  not  dread  the  haemorrhage  winch  accompanies  a 


I 


aciaaors.  They  are  rather  longer  thnn  usual  perfectly  Hut,  very  slmrp  up  to  the  tips, 
which  are  apiare  and  blunt.  While  Mr*  Whitehead  lirst  placed  the  ojieratuni  by  sctssora 
on  a  arm  kusis,  Mr.  Fiiltlej^,  of  Jamaica,  one  of  the  first  surgeons  to  remove  the  tongrae, 
tiseil  the  scissors  nearly  fifty  years  ago  {Path.  ^(*.  Trawi.,  vol.  xii.  p»  223  ;  I:!diK,  JIrd, 
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ifliaaors-operation  for  itself,  but  because  it  is  litible,  in  spite  of  careful 
and  prompt  sponging,  to  obscure  the  field,  and  thus  lead  to  cutting 
dangerously  near  the  growth — ^a  danger  especially  likely  to  happen  if 
the  liPDniorrhage  is  at  all  free,  if  the  parts  cut  are  very  much  softened, 
and  if  the  patient  is  not  taking  the  aiia^slhetic  well.  For  these  reasons 
I  am  inclined  to  recouimend  a  preliminary  laryngotomy,  with  plug- 
ging of  the  fauces,  in  these  cases :  (i)  When  a  surgeon  who  values 
Wliitehead's  operation  is  doubtful  as  to  his  means  of  meeting  hremor-" 
rhage,  {2)  When  the  growth  extends  beyond  the  middle  of  the  tongue, 
into  the  posterior  third,  (3)  When  the  floor  of  the  month  is  at  all 
involved.     In  growths  limited  to  the  anterior  half  of  the  tongue,  nnlesai 

Fio,  242* 


.ftbUi: 


there  is  much  fixity,  laryngotomy  is  not  needed,  for,  as  will  bo  seen 
below,  sufficient  of  the  tongue  in  such  eases,  after  very  little  nse  of  tlie 
scissors,  conies  right  out  of  tl^e  mouth.  {4)  This  question  is  also 
affected  by  the  experience  of  the  ansesthetist.  In  February,  1899,  I 
removed  the  entire  tongue,  in  a  patient  sent  to  me  by  Mr.  Bujcton 
Shillitoe,  without  performing  laryngotomy.  But  I  should  add  that  I  had 
the  advantage  of  Dr.  Hewitt's  services  as  amestJietist.  In  this  patient 
the  growth  extended  so  far  hack  that  it  would  have  been  difficult  to 
divide  the  tongue  sufficiently  widely  behind  tlie  disease,  had  there  been 
a  sponge  in  the  fauces.  This  patient's  month  is  shown  in  Fig.  243. 
Lastly  a  laryngotomy,  especially  if  the  tube  be  removed  at  the  close  of 
the  operation  {ride  infra)  is  not  attended  by  the  same  risks  as  a 
tracheotomy.     With  this  operation  it  is  vi  n founded. 

If  it  be  decided  to  perform  laryngotomy  m  is  done  aa  at 


^ 


ik 
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p,  625,  and  R  soft  sterile  sponge  is  tied  with  sillc  into  appropriate 
size  and  fixed  at  tlie  back  of  tlie  fances,  the  silk  heinj;  brought  out  of 
the  mouth  and  hehl  by  a  finger  of  the  left  Inind  of  the  assistant  who 
has  rlnirge  of  the  ^ag.  This  sponge  must  be  pressed  well  back,  and 
care  taken  thrtt  it  does  nat  (h'aw  hack  and  (h>wn  the  base  of  the  t*>ngue, 
or  it  may  cause  some  difficulty  in  securing  the  liuguals  when  the 
transverse  section  of  the  tongue  is  made  far  bark*  In  a  prolonged 
operation,   where  the  sponge  becomes  soaked  with  blood,  it  must  be 

Fio.  243, 


Condition  of  mouth  a  year  after  ootniilete  removal  of  the  tongoe  in  a  pftticDt 
of  mine,  aged  67.  The  ab»t*liitely  edeatulous  jaw;*  (fiX)tnote,  p,  587)  are  to  be 
nnU^l.    The  ctim  is  further  alludetl  to  at  pp.  589  and  591, 


renewed.  The  anfesthetic  is  now  continued  through  tlie  tube,  an 
additional  advantage  brought  about  by  the  hiryngotomy,  as  the 
administration  of  the  aniestlietic  does  not  interfere  with  the  field  of 
operation.  So  very  little  sloughing  and  swelling  follows  on  Mr.  White- 
head's operation,  that  I  have  usually  reniove*!  the  laryngotomy-tnbe 
before  tlie  patient  has  h^ft  the  operating  table  or  as  soon  as  lie  is  back, 
in  bed. 

Whether  laryngotomy  is  performed  or  not,  the  patient,  having  been 
propped  up,  is  brought  quite  to  that  side  of  the  table  on  which  the 
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surgeon  stands,  A  gag*  is  placed  on  the  side  of  the  moutli  opposite  to 
the  growth,  and  the  mouth  widely  opened.  The  tongue  is  then  trans- 
fixed on  the  diseased  side,  well  hack  in  its  anterior  tliird,  with  a  needle 
in  a  handh?,  loaded  with  stout  silk  ;  this  is  h>opetl  and  knotted,  and  the 
tongue  tlius  well  drawn  out  of  the  month*  The  surgeon  then,  wliere 
one  half  can  he  spared,  with  a  sharp-pointed  histonry  splits  the  tongue  i 
longitudinally  along  the  raphe,  to  a  point  thoroughly  well  hehind  tiie 
growth.  It  has  heen  said  that  leaving  half  the  tongue  is  useless,  the 
part  left  heing  but  little  under  the  patient's  control.  I  am  of  an 
entirely  different  opinion,  for  reasons  given  helow. 

The  diseased  half  or  the  whole  tongue  being  draw^n  well  out  of  the 
mouth  by  means  of  a  stout  silk  loop  or  reliable  tongue-foreeps,  the 
surgeon  n<pxt  divides  with  scissors  the  mucous  membrane  between 
the  tongue  and  the  alveolar  process,  keeping  close  to  the  bone  so  as 
to  be  wide  o(  the  disease-  The  anterior  pillar  of  the  fauces  is  next 
divided.  While  the  above  steps  are  taken,  an  assistant  sedulously 
sponges  away  any  lisemorrhage  into  the  hollow  of  the  eheek  and  out  of 
the  mouth,  the  cheek  being  retracted  as  above  directed.  Careful 
sponging,  and  sponge-pressure  on  bleeding  points,  are  most  essential 
if  the  surgeon  is  to  see  his  way  and  cut  wide  of  the  disease. 

If  the  disease  has  implicated  the  freuum  and  its  vicinity,  two  or 
three  of  the  lower  incisors  shouhl  be  drawn,  so  that  the  scissors  may 
be  introduced  on  a  level  with  tlio  disease.  If  tliis  be  not  done,  the 
scissors  have  to  be  dipped  in  over  the  teeth  in  an  awkw^ard  way,  and 
one  whieh,  as  soon  as  bleeding  occurs,  nuikes  it  impossible  to  be 
certain  of  getting  below  the  disease.  The  scissors  can  be  introduced 
with  much  greater  facility,  and  used  to  much  better  purpose,  if  a  gap 
be  made  in  the  teeth.  These,  if  sound,  can  be  kept^  and,  later  on, 
fitted  to  a  plate  by  a  dentist. 

When  half  of  the  tongue  has  been  freed  all  round,  the  muscles 
between  it  and  the  floor  of  the  mouth  are  cut  through  with  a  series 
of  short  snips  until  the  diseased  half  is  separated  on  the  level  of  the 
lower  part  of  the  jaw,  and  well  beneatli  the  growtfj,  as  far  back  as  is 
needfuL  Where  the  surgeon  feels  that  he  is  cutting  dangerously 
near  the  base  of  the  growth,  the  tongue  sliould  be  raised  by  a 
vulscllum^forceps  grasping  it  laterally.  During  this  stiige  oozing 
will  take  place,  and  one  or  two  small  arteries  jet  with  varying  freedom 
in  different  cases,  but  these  will  yield  to  pulling  steadily  on  the  tongue, 
and  to  firmly  applied  sponge-pressure. 

The  tongue  having  been  freed  horizontally  up  to  a  point  well  behind 
the  disease,  the  transverse  section  is  now  made,  and  here  arises  the 


•  Of  these  I  prefer  Dr.  F.  W.  Hewitt^B  modification  of  Miisoii*9  gn^  as  the  readiesit 
and  tnofit  <;fli«ieTit  in  ca^es  where  suflieient  lecth  are  present.    The  patient  should  be  got 
thoroughly  well  under  the  anfcsthetic  (the  degree  of  anfesthceia  being  jast  short  of  aMt-- 
tbn  of  the  laryngeal  ret!ex).     I  prefer  ether  flrat^  when  the  state  of  the  lun(?s  and  ve&!«ek| 
admits  of  it,  or  A.  C.  K.  ;  chloroform  may  be  given  afterwards  with  a  J  linker's  apparatus^! 
and  a  tube  throuf^h  either  the  laryngotomy  wound  or  the  nose.     I  litlicTe  thia  drug  to  h6 ' 
quite  safe  at  this  stage^  and  it  diniinishcs  the  conges^tioii  due  to  the  ether.    The  same 
weU-known  and  ingcnioua  anajsithetint  has  lately  supplie«i  a  want  long  f«dt  by  operating 
surgeons — viz.,  a  gag  that  will  widely  separate  the  erlentulous  jaws  so  often  met  with  in 
patient^!  the  suhjecta  of  tongue  cancer  (Fig.  243).     I  refer  to  Dr.  Jlewitt's  wheel-handled 
gag,  made  by  Weiaa. 
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question  as  to  tlie  best  way  of  securing  the  lingu»il  artery.  By  far 
the  most  accurate  is  that  of  Mr,  Ctitlicart,  surgeon  to  the  Edinburgh 
Royal  Infirmary,  Many  of  us  have  been  in  the  habit  of  finding 
the  lingnal  artery  by  cutting  down  on  it  gradually  as  the  deeper 
parts  of  the  tongue  are  divided :  Mr*  Cathcart  has  put  tliis  most 
important  step  on  a  definite  anatomical  basis  {Ann.  Sitnj,,  July,  1902, 
p.  15)*  His  method  is  founded  on  the  fact  tliat  the  hyoglossus  under 
which  the  lingual  artery  runs,  though  attaclied  to  the  posterior  third 
of  the  tongue,  can  be  reached  from  the  mouth  ivhen  the  tongue  is 
drawn  far  out,  and  the  mucous  membrane  has  been  divided  between  it 
and  tlie  jaw.  The  jaws  being  openetl  widely,  and  the  tongue  drawn 
forwards  with  a  stout  silk  ligaluie  in  each  half,  the  mucous  membrane 
is  divided  along  the  middle  line  of  the  dorsum,  behind  the  growth  antl 
between  the  tongue  and  the  jaw ;  the  tongue  is  split  and  the  fibres  of 
the  gen io -hyoglossus  divided  close  to  the  symphysis  with  scissors. 
The  diseased  half  of  the  tongue  can  now  be  draw^n  well  out  of  the 
rauulh»  es[>e€ially  if  the  anterior  pillars  of  the  fauces  have  been  snipped 
through  as  well.  With  a  few  vertical  strokes  of  a  director  the  anterior 
edge  of  the  hyoglossus  is  next  defined.  The  director  is  then  insinu- 
ated beneath  the  muscle,  the  tissues  being  separated  wiLli  the  point 
before  the  instrument  is  pushed  on.  The  muscle  is  next  carefully  cut 
through  on  the  director  for  about  two-thirds  of  its  extent,  and  the  fibres 
retracting  leave  the  artery  at  the  bottom  of  the  wountl  covered  only 
by  a  little  connective  tissue.  With  the  point  of  a  director  the  vessel 
can  then  be  easily  defined  as  a  bluish  conl,  and  traced  downwards  and 
backwaixls.  An  aneurysm-needle  should  then  be  passed  under  it,  and 
the  vessel  tied  before  it  is  cut.  Some  may  prefer  to  seize  it  with 
forceps  and  cut  before  tying  it>  but  the  previous  ligature  is  easier. 
After  the  artery  has  been  ligatured  and  divided,  a  few  snips  should  be 
nnide  with  the  scissors  radiating  out  from  the  ligatured  artery  into 
the  substance  of  tlie  tongue;  this  lessens  the  chance  of  cutting  the 
artery  again  in  the  later  stages  of  tlie  operation.  All  that  now  remains 
to  be  done  is  to  complete  the  operation,  cutting  wide  of  the  disease* 
The  advantages  claimed  by  Mr,  Cathcart  for  his  method — and  anyone 
making  use  of  it  will  confirm  every  word  tliat  lie  says — are  ease  and 
certainty  in  securing  the  lingual ;  diminished  bleeding  from  small 
vessels  ;  greater  certainty  in  cutting  wide  of  the  disease.  Mr.  Cathcart 
finds  that,  by  his  method,  the  same  part  of  the  artery  is  reached  as  is 
tied  in  the  usual  operation  for  a  preliminary  ligature  iu  the  sub- 
maxillary  triangle. 

Mr.  Whitehead  {loc.  supra  cit,)  tlius  describes  the  securing  of  the 
lingual  arteries.  After  the  division  of  the  frenum*  anterior  pillar  uf  the 
fauces,  and  mucous  membrane  on  either  side  of  the  tongue  as  far  back 
as  the  aiiteriur  pillar,  almost  the  entire  tongue  can  be  pulled  out  of  the 
moutlh  **  Now  tlie  more  critical  part  of  the  operation  connnences — 
the  one  most  dreaded  by  the  inexperienced.  Having  proceeded  so  far 
in  separating  the  tongue  with  scissors,  the  timid  surgeon  need  make 
no  further  use  of  a  cutting  instrument.  Tlie  tissues  can  be  ruthlessly 
broken  down  and  torn  asunder.  With  a  dry  dissector  he  can  break 
down  the  remainder  of  the  friable  tongue,  and  expose  the  arteries  and 
nerves  as  cleanly  as  if  he  was  making  a  dissection.  Nothing  is  then 
easier  than  seizing  each  artery  separately   by  forceps,  snipping   the 
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distal  end,  and  gently  twisting  the  stump  of  the  vessel.  The  greatest 
CDiifideiJce  may  be  established  by  the  aloiost  universal  certainty  that  if, 
after  the  forceps  are  removed,  no  immediate  bleeding  of  that  artery 
takes  phiee,  no  subsequent  hemorrhage  need  be  feared." 

Another  method  which  will  occasionally  be  found  most  serviceable  is 
that  of  the  late  Mr.  Heath.  If  any  difficulty  occur  in  dealing  with  a 
divided  lingual  (Mr*  Cathcart's  methodical  plan  should  prevent  this), 
especially  when  the  tongue  has  been  severed  far  back,  Mr.  Heath 
advised  that  one  or  two  fingers  should  be  slipped  int<>  the  pharynx 
over  the  stump  of  the  tongue,  so  as  to  draw  this  forwards.  This  step 
at  once  arrests  the  haemorrhage  by  pressure,  and  usually  brings  into 
view  the  bleeding  point,  which  is  at  once  secured*  The  following  case 
illustrates  the  value  of  this  method : 

Five  years  ago  1  hnd  removed  the  entire  tongue  in  a  patieot^aged  67,  a  retired  army 
syrgcon.  The  aectioa  htid  bceu  made  immediately  in  front  of  the  epiglottis,  and  the  con- 
dition of  tht'  mouthy  a  year  after  the  oi)eratioQ,  is  weU  shown  in  Kig.  243.  The  excellent 
power  of  speech  |>re«erved  is  men  I  ion  id  at  p.  591,  Some  tlifficnlty  hail  been  met  wKh  in 
securing  either  the  left  dorsalis  lingual  or  the  left  lingual  artery  which  hml  been  dividcci 
very  far  back  and  low  down.  Half  an  hour  after  the  patient  had  been  put  back  to  tjcd, 
whUe  I  was  sitting  beside  him»  blood  began  to  well  up  into  the  mouth  on  the  kf  t  FidCi  the 
bleeding  point,  being  out  of  night.  Being  alone  with  tlie  patient,  1  anxateil  thcha;morrhagc, 
tirBt,  by  the  adoption  of  Mr.  Heath *»  plan,  and  then  succeeded  in  elamping  the  bleeding  point 
with  a  eurvetl  pair  of  Hpcncer  Welli!*«  foreeps.  These  the  patient^ — a  man  of  indomitable 
courage — allowed  to  be  retained  for  eight  hours.  Ko  bleeding  follciwed  their  removal,  and 
an  excellent  recovery  ensued.  The  patient  lived  for  three  years^  and  then  died  of  bron- 
chitis and  cardia<2  failure,  the  branch itia  being,  without  doubt,  aggravated  by  ttie  dit^iculty 
in  cxyiectoration  after  so  complete  a  removal  of  the  tongue.  As  I  had  to  remove  some 
glanda  a  year  after  the  tji"s.t  operation,  It  is  extremely  probable  tkat  a  further  reappearance 
of  the  disease  would  have  manifested  itself. 

If  it  be  need  fill  >  the  surgeon  then  proceeds  to  deal  with  the  other 
half  of  the  tongue,  a  step  which  is  much  facilitated  by  the  room  given 
for  niauipulation  by  the  removal  of  the  first  half. 

In  this  and  other  operations  for  removal  of  the  toiiffue,  when  suflicieTit 
absoltitelj  healthy  mucous  membrane  can  be  safely  left,  it  may  be 
drawn  together  and  sutured  over  the  cut  surface  with  sterilised 
chromic  catgut.  This  step  undoubtedly  saves  pain  and  promotes  rapid 
healing.  But  where  healing  is  slow,  it  entails  a  risk  of  shutting  in 
infected  discharges,  drainage  fi^om  the  mouth  after  Whiteliead^s  opera- 
tion being  very  difficult.  For  this  reason,  and  because  the  majority  of 
cases  sent  to  mo  have  been  advanced  ones,  I  have  not  adopted  this 
detail. 

Eemoval  of  Half  the  Tongue,- — On  this  subject  I  may  quote  again 
from  my  article  in  the  Gnjf's  ILfSpital  Ilqywts,  p.  252  :  **  (i)  Tlie  removal 
of  half  the  toiifiue  is  suitable  and  strongly  called  for  in  certain  cases. 
(2)  Tliat  such  an  operation,  perjonned  tRjiltinff  caM'Sf  leaves  the  patient 
with  «n  organ  which  is  (a)  stife  from  recurrence,  {/3)  a  most  useful  one 
in  speaking,  swallowing,  ^c.  (3)  That  it  is  only  by  ojierating  early  in 
these  cases,  and  by  thus  being  in  a  position  to  promise  the  patient  that 
the  less  severe  operation  will  be  sufficient,  and  will  triye  him  immi 
from  disease  and  leave  him  with  a  mo«* 
ever  attain  to  better  success  in  our  oper 
removal  of  the  tongue    being  a  mu 
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deferred  by  the  iiatient**'  Two  cases  are  then  given  in  detail  in  which 
I  had  removed  huH'tho  toiif^ue.  ThevotitUtion  of  thr  totujue  subseqiietitly 
to  remoral  of  one  half  lonffitudinallt^. — The  following  short  account  of 
the  cunditiuii  presented  by  the  male  patient's  tongue  was  written  three 
yeara  after  the  operation.     He  remained  well  nine  years  laten 

On  looking  into  the  prttiont'i*  mouth,  tbe  tongue  is  sceu  to  be  directed  conetaBtljr  orer 
to  the  left  «ide  hy  the  or]l>ahince<3  fibres  of  the  right  haif^  the  lip  cspeciaUy  l>elng  ctuled 
rouDil  to  the  left  side  iiud  u  litUe  Imckwards.  The  mueon*  membrane  on  the  fltx>r  of  the 
mouth  on  the  left  side  ii?,  as  it  always  is  in  these  cases,  lo<»e  and  prominent  from  the 
constaot  dnigjiTing  on  it  of  the  remaining  tongue*  JUi^biiify, — When  the  patient  is  a«ked 
to  protrude  his  tongue  beyond  the  lip&,  there  ia  nothing  in  llie  mouth  to  prevent  hiti 
tongoe  from  doing  &o ;  tbe  tongue  ia  ptisiheti  out  between  the  lips,  but  owing  to  its 
tendency  to  curl  round  towards  the  left  it  does  not  come  beyond  them.  From  the  Baoie 
cause  Mr.  C,  is  uu:il>ie  to  touch  the  right  coiimd?«ure  of  hi*  ii{J8  wiOi  the  tip  of  his 
tongue.  When  fusktxl  if  he  can  touch  tbe  hard  palate  with  his  tongue,  be  can  do  so 
when  the  teeth  are  btdf  an  inch  apart,  not  when  tbe  jaws  are  widely  sepanted. 
tS/Mffch. — Mr,  t'/s  own  aceount  i»  that  ho  is  always  intelligible,  sare  when  "ejtcited, 
as  in  tnlking  (Kilihcs."  His  voice  U  loud  and  ample.  His  s[iecch  ifi  clear  And  intelligible, 
save  when  one  or  two  conaonantS)  espeeiftlly  two  dent^lst  requiring  rapid  touching  of  the 
incisors  or  hard  palate  by  the  tip  of  tbe  tongue^  succeed  each  other  closely,  as  in  the 
word  "  literal."  Ttmfe, — This,  the  patient  eays,  is  abeolutdy  unimpaired.  Mtuitietiiwn, — 
It  ifi  here  only  that  Mr.  t\  aUows  thai  any  difference  is  to  be  noticed  since  the  operation. 
ThnSf  in  certain  actioa^  *'*J*i  chevviiig  up  a  bitten  piece  of  apple,  iiianipulatinga  portion 
of  herring  so  t%A  to  avoid  swallowing  timall  bones — in  such  actionii  aa  tbcjse  he  states  that 
**  tbe  left  half  of  his  mouth  does  not  act  as  well  as  tbe  rights  the  latter  having  a  litt 
more  work  to  do/' 

But  wliilo  I  still  feel  the  force  of  what  I  wrote  in  i88g,  I  have  not,  in 
late  years,  recoinui ended  removal  of  half  the  tongue  as  strongly  as  I 
used  to  do.  Increasing  experience  has  shown  to  me  that  the  cases  to 
which  the  limited  operation  is  suited,  and  in  which  alone  it  can  promise 
safety  from  reappearance  of  the  disease,  are  extremely  few.  I  must 
repeat  this  warning  clearly  and  decisively^  having,  in  tlie  last  four  years, 
seen  three  cases  in  wliich  local  reappearance  had  followed  on  removal 
of  half  the  tongue,  performed  hy  another  surgeon,  some  months  pre- 
viuufily.  The  variety  of  the  disease  sliould  here  be  our  chief  guide. 
^Vhell  the  disease  is  pix*cancerous  or  on  the  border  line,  this  operation 
may  he  justifnible,  liut  such  CHses  are  rwe*  To  pass  from  such  cases 
to  tliosc  wlii4"e  epithelioina  is  actually  present,  it  is  well  known  to  those 
who  have  had  large  experience  of  tongue  cancer,  that  this  disease  attacks 
the  tongtie  in  two  forms — the  lilecrating^  and  the  more  or  less  warty ; 
the  former  being,  unhappily,  the  umst  common.  I  never  remove  half 
the  tongue  in  the  nlceraiing  form,  unless  the  ulceration  is  evidently 
superficial,  or  wlien,  especially  in  a  young  subject,  with  perhaps  a  long 
lifij  before  hioi,  the  ulcer  attacks  the  hiteral  aspect  of  the  posterior 
third  of  the  tongue,  and  operating  on  the  wider  lines,  which  I  prefer, 
means  removal  of  the  entire  tongue, 

I  have  bad  one  case  which  justifies  the  above  teaching.  It  is  that  of  a  gentleman,  let, 
34i  who  had  epithelioma  of  the  left  half  of  tlie  tunguc  far  back  in  the  pfustcriurthtnl.  The 
ulceralioB,  dating  back  to  syphilitic  lesions^  in  a  patient  of  very  delicate  tissues,  wati  stated 
to  be  of  five  weeks*  duration  and  was  superficial  in  character.  My  diagnosis  of  epithelioma, 
biiHod  un  the  ebaractcr  of  (he  indundion  present  at  one  spi^t,  and  at  one  ouly^  was  doubte«l 
by  the  practitiuTicr  in  charge  of  the  caMC.  The  patient,  an  active  officer  in  hie  yeomanry, 
and  well  known  in  the  hunting  field,  shrank  from  the  oompletc  operation  which  I  advised, 
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and  was  wiEiDg  to  lake  his  full  share  of  the  resiK>iisibility,  Af  tor  removiil  uf  uiie  half  of  the 
tongue  it  was  quite  clear  to  the  unaidetl  eye  tbtit  at  one  small  spjt  the  ulccrntiun  had  be- 
come epithelionmtnus.  The  specimen  was  cxaraiued  by  aa  expert  in  Ijontlon,  and  I  believe  j 
also  \u  Hcrliti.  The  slides  ahowD  to  me  were  typical  of  epitheliomn*  The  paticDt  remained 
welJt  when  I  siiw  him  litst,  four  ami  a  half  yeai^  after  tho  uperatiun*  1  should  like  to  p<>itit 
out  that  this  advice  to  remove  bfjth  halve>!  of  the  tongue  well  behind  the  disease  in  every 
case  where  the  diaeasc,  thoog:h  ftpj/anntlt/  sujierficial  and  limited,  may  from  the  dura- 
tluti  and  otJier  facts  have  extended  more  Jeeply,  is  not  the  same  thing  as  the  advice  to 
remove  the  entire  tongue  in  every  case  of  cancer,  with  which  it  has  been  eoJifused. 

In  the  warty  form,  gi'owing  outwards,  and  accompanied  by  onlj 
superficial  ulceration,  if  any,  removal  of  one  half  of  the  tongue  is  more 
promising.  AVlien  half  the  tongue  is  removed  Mr.  Jordan  Lloyd  advises 
as  follows  : — *'  The  li  Jf  may  be  doubled  on  itself  and  tbe  tip  faateued 
with  sterilised  catpit  to  tlje  edge  of  tlie  baae  as  far  back  as  poHsible. 
This  dotibliug  back  inaterially  diminishes  tbe  area  of  the  wound, 
lessens  the  risk  of  b^morrliage,  shortens  tlie  healing,  and  leaves  a  more 
usefid  stump  than  when  tbe  ordinary  course  is  followed.*' 

As  the  dread  of  removal  of  the  tongue  and  the  grievous  delay  to  which 
is  due  tbe  very  small  percentage  of  jjermauent  cures  arises  in  great 
measure  from  the  fear  of  loss  of  speeeii,  I  will  ttdte  this  opportunity  of 
emphasising  how  largely  groundless  this  fear  is*  Any  surgeon  with 
experience  will,  like  myself,  have  had  opportunities  of  pointing  out 
this  fact.  I  will  give  one  instance*  It  is  that  of  the  patient  whose 
mouth  is  figured  a  year  after  his  operation  in  Fig.  243. 

A  retired  army  t^nrgcon,  set.  G7,  he  had  been  with  Lord  Clyde's  force  ftt  tbe  Btorming  of 
I^khnao  in  1857.  While  without  his  artificial  teeth  hi»  speech  was  most  indistinct,  wilh 
their  aid  be  told  mc  the  following  in  clear  and  vivid  terms.  Ah  the  force  was  crossing  (he 
sanily  plains  between  KAnpiir  and  Lakhoao  a  r^raent  of  nmtineerB  who  were  known  to 
have  niunieretl  their  oftieera  was  met  aud  stirrounded.  Tbe  death  sentence  having  l>een 
pR«sed  it  was  decided  to  shoot  thcai  instead  of  wasting  the  powder  of  the  gans.  The&tmdy 
plain,  tlie  blazing  sun,  the  dusky  Sipahis  dotted  in  little  groups  of  two  standing  back  to 
back,  the  Engli^fib  toiling  alx»ut  with  their  rltlei;  from  group  to  group,  the  abAoltite  calmness 
with  which  the  Minit  bullet  wai«  awaited,  with  these  and  many  other  details^  my  palient  was 
able  tu  depict  the  scene  in  perfectly  intelligible  words. 

Slitting  the  Cheek, — ^This  step  in  an  excellent  one.  It  may  be 
made  use  of,  in  men  eBpeeially,  in  caseB  where  the  disease  is  fiituated 
very  far  back,  extending  dose  to  or  on  to  tlie  anteriiu'  pillar  of  the 
fauces,  where  the  lia^inorrhage  is  expected  to  be  especially  free,  wliere 
the  light  is  unavoidably  very  bad,  or  where  there  is  unusual  difticnlty 
in  getting  tlie  jaws  well  apart.*  The  cheek  is  slit  as  far  back  as  the 
anterior  border  of  the  masseter,  the  facitd  artery  and  other  small  branches 
being  secured  at  once.  The  parts  reqtiire  most  careful  a^ljusting  after- 
wards, especially  at  the  corner  of  the  mouth,  where,  from  the  dribbling 
of  saliva,  priinary  and  exact  union  is  not  always  secured.  And  excel- 
lent as  this  step  is,  it  must  be  remembered  that  where  the  patient  is 
much  run  down,  if  primary  union  is  not  secured,  the  difficidties  of 
tbe  after4reatijaent  and  the  sufieringa  of  the  patient  will  be  much 
increased. 

Preliminary  Ligature  of  the  Ijingualfl.— This  step  was  vei^  largely 


•  This  long-standing  difficulty  is  now  lairgely  met  by  the  invention  by  Dr,  Hewitt  of 
hi^  whcei-bandlcd  gag  (Wetas). 
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practiBed  by  Prof.  Billroth  {Clin,  Surg.,  Syd,  Soc.  translation  by  Mr- 
Dent,  p.  113).  Uufortuoately  he  expressed  no  opinion  as  to  its  value, 
merely  stftting  tliat  he  lij^atured  the  artery  in  twenty-seven  cases 
(apparently  in  all  as  a  prelinnnary  step),  that  no  secondary  ha-niorrhage 
ever  followed,  and  that  the  wound  always  healed  satisfactorily. 

I  have  never  taken  this  precaution  myself,  and  I  do  not  recommend 
it,  for  the  follawing  reasons  :^ — ^(i)  In  three  cases  in  which  I  know  of 
this  precaution  having  been  taken,  the  hannorrhftge  was  as  free  as  in  the 
usual  operation  with  scissors,  perfonned  without  any  such  preliminary,* 
(2)  I  think  that  an  experience  derived  from  operations  in  over  fiftyj 
cases  justifies  me  in  saying  that  if  the  operation  with  scissors  be  per-^ 
formed  wuth  attention  to  the  details  given  above,  the  hiemorrhage  ia 
not  so  difficult  to  deal  with  as  to  require  this  precaution. f  fj)  The! 
ligature  of  both  Unguals  is  by  no  means  an  operation  that  can  be 
always  done  quickly,  J  and  requires  a  good  light*  It  may  thus  take  up  1 
good  deal  of  the  time  required  for  dealing  with  the  disease  of  the  tongu€ 
itself.  If  it  be  answered  that  diseased  glands  can  be  dealt  with  at  the' 
same  time  and  by  the  same  incisions,  I  must  state,  in  no  contradictory 
spirit,  that  I  am  of  a  distinctly  contrary  opinion,  Kemoval  of 
epitheliomatous  gland^s  requires  of  itself  much  time  and  painstaking, 
lying,  as  they  do,  in  long  cliains,  and  in  relation  with  most  important 
structures.  If  they  are  to  be  removed  with  that  thoroughness  which 
alone  justifies  any  attack  on  them,  this  should  be  done  with  the  full 
allowance  of  time  and  the  undivided  attention  which  are  given  by  a 
separate  operation,  either  before  or  after  that  on  the  tongue  (p.  604). 
Furtlier,  the  incision  for  tying  the  lingual  artery,  if  the  removal  of 
glands  now  is  found  afterwards  to  have  been  incomplete,  will  be  a  source 
of  embarrassment  at  a  later  operation. 

Sir  F,  I'reves  (Operative  Surgeri/^  vol,  ii,  p,  201}  is  a  strong  advocate 
of  ligature  of  the  linguals  before  performuig  Whitehead's  operation,  for 
the  following  reasons;   (i)  Without  it  the  haemorrhage  is  sufficiently 
copious  to  hamper  the  operator.     Tliat  the  hemorrhage  is  free  with, 
the  scissors  alone»  none  will  deny.     But  it  may  be  safely  met  by  a  coolj 
and  deliberate  operator  if  the  jiatient  is  kept  well  propped  up.  with  thai 
liead  to  one  side,  and  the  cheek  on  that  side  open  and  retracted.     Of  I 
the  imperative  need    of  a  skilled    ainesthetist  and  assistants   I  have 
already  spoken.     (2)  That  it  enables  the  surgeon  to  deal  with  enlarged 
lymphatic  glands,  perhaps  not  to  be  felt  through  the  skin.     I  freely 
admit  the  importance  of  this,  a  matter  to  which  I  have  drawn  attention  at 
p.  579,  and  elsewhere.    But  as  in  addition  to  the  submaxillary  group  many 
other  glands  must  be  investigated,  t'.r/.,  the  deep  carotid,  I  prt^fer  to  leave 
this,  always  a  prolonged    openition,  to  another  time  (p.  604).     (5)  Sir 
F.  Treves  states  that  ligature  of  tlie  linguals  is  easy,  and  that  a  period 
of  seven  minutes  is  a  fair  average  of  the  time  required  to  secure  each 
vesseL     My  reply  to  this  is  very  simple.     The  advice  I  give  in  this 

•  The  operations  were  here  performed  by  two  of  my  coUeagiies,  iind  there  could  be 
no  doubt  Ihiit  the  vessels  were  secured,  probably  in  front  of  a  large  dorsiilie  linguie, 
Bubsefiuently  divided. 

t  In  wriliDp^  tbis  I  am  taking  it  for  grantetl  that  the  surgeon  win  be  aided  by  helpers 
as  apt  and  ready  as  I  have  been  fortunate  enoogh  to  find. 

I  The  <liftioultit'8  of  the  operation  a-c  deseiibctl  iu  the  account  of  bgnture  of  tbej 
aiteiy  ty.fO. 


I 
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book  is  not  for  one  moment  intended  to  apply  to  surgeons  of  hia 
operative  experience  or  anything  fipproflcliiiig  to  it. 

(ii.)  Syme'a  Operation*  (Figs,  244  and  245). — This  consists  in 
divitling  the  HjmpJjysis  menti  aiul  then  removing  the  whole  tongue  and 
floor  of  the  mouth  with  knife  or  8cissoi*S|  or  partly  with  one  of  these  and 
partly  with  the  ^crasenr. 

It  is  a  severer  operutiou  than  the  one  already  given,  and  may  involve 
prolonged  after-treutnifnt,  owing  to  the  tardy  union  of  tlie  jaw.  It 
shonid,  in  my  opinion,  he  reserved  for  tliose  cases  in  wiiich  tlie  ulcer 
involves  the  floor  of  the  mouth,  or  in  which,  in  addition  to  an  ulcer  on 
the  side,  a  hard  nmss  of  infiltration  can  be  felt  in  the  substance  of  the 
organ.     Where  this  operation  is  contemplated  in  an  aged  or  broken- 

Fio.  244. 
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Kemovttl  of  the  tongue  by  division  of  the  symphysis  of  the  raanctible.    (HeathO 

down  patient  every  attempt  should  be  made  to  improve  the  general 
health  previously*  Prof  Kocher  (Text  Book  of  Operative  Suvfjai/, 
4th  ed.  Stiles  s  trans,,  1903)  has  given  up  the  operation  through  the 
submaxillary  region,  and  adopted  what  is  known  with  us  as  Syme*s 
operation*  In  his  words  {p.  109),  "  Our  *  normal  procedure  *  now  con- 
sists in  dividing  the  jaw  in  the  middle  line  in  all  cases  where  the  cancer 
extends  as  far  back  as  the  istlimus  of  the  fauces,  and  where  it  has 
involved  the  arch  of  the  palate.  *'  Again  he  writes :  **  It  is  oidy  when 
there  is  a  small  new  grow  th  at  the  tip  or  the  side  of  the  tongue  that  we 
do  not  split  the  jaw,"     Hie  modifications  of  Synie's  operation  are  given 


•  Zmntvif  1858,  vol.  L  p,  46,  and  vol.  U.  p.  168,  See  also  the  accotint  by  Dr.  Fiddea  of 
hia  case,  Eilifi,  Med.  Jmrn,,  vol.  iv.  p.  1092.  As  a  proof  of  the  Bevediy  of  tbk  operation, 
both  of  Prof.  Syme*8  fii-ai  two  patient«  cUed.  When  the  aymphysis  must  be  widely 
removed  a»  well  the  danger  is  much  increfised,  chiefly  owing  to  the  impossibility  of  wiring 
the  jftWft  here  and  the  greater  difficulty  in  tBking  food,  and  in  expectoiution. 
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below.  The  following  are  the  advantages  claimed.  "  It  gives  tliebest 
access  and  causes  the  minimum  of  injury.  The  hfemorrhai^e  is  very 
slight,  as  it  is  more  effectively  controlled ;  the  secretiongof  the  wound  are 
drained  away  loore  satisfat.!torily,  and,  what  is  most  important  to  our 
mindj  l»y  preserving  the  muscles  of  deglutition  along  with  their  nerves 
a  better  functional  result  is  obtained  than  by  any  other  method.  This 
non-interference  with  deglutition  is  of  the  greatest  importance  in 
preventing  secomlary  aBpiration-pneumonia»  the  greatest  danger  which 
threatens  the  patient.  It  is  astonishing  to  see  how  patients  can 
swallow  on  the  same  day,  the  following,  or  at  most  the  third  day  after 
this  operation,  and  hence  they  are  able  to  get  rid  of  the  wound  secretions 
and  prevent  tlieir  getting  into  the  larynx/'  With  some  of  the  above 
remarks  I  cordially  agree,  but  against  them  the  severity  of  the  opera- 
tion in  patients  usually  of  poor  vitality  must  be  weighed.  How  in 
the  advanced  cases  for  which  I  recommend  this  method  the  muscles 
of  deglutition  and  their  nerves  can  be  safely  spared  and  the  result 
claimed  attained,  I  fail  to  understjind.  An  anaesthetic  having  been 
given  and  a  prelim  ioary  laryngotomy  performed,  if  needful,*  the  patient's 
head  and  shoulders  are  raised,  and  the  surgeon  divides  the  soft  parts  of 
the  chin,  as  far  down  as  the  hyoid  bone,  if  the  soft  parts  of  the  floor  of 
the  month  are  much  implicated;  The  vessels  being  secured,  the  jaw 
is  drilled,  without  any  previous  separation  of  the  periosteum,  below  the 
teeth  a  quarter  of  an  inch  on  either  side  of  the  middle  line,  and  then 
sawn  tlirough,+  The  mouth  nnist  be  kept  carefully  sponged  out,  and 
the  halves  of  the  jaw  being  forcibly  retracted,  the  tongue  is  well  drawn 
out  by  a  loop  of  stout  silk,  the  mucous  membrane  snipped  tlirough 
between  the  tongue  and  the  alveolar  process,  and  the  anterior  pillars 
next  divided.  The  genio-hyoglossij  and  genio-hyoids  are  now  cut 
through,  and  the  tissues  in  the  floor  of  the  mouth  separated  as  deeply 
as  necessary  with  the  scissors  or  blunt-pointeil  bistoury  aided  by  the 
finger,  partly  hy  cutting  and  partly  by  tearing,  any  vessels  that  require 
it  being  tied  with  silk.  The  tongue  being  thus  freed  laterally  and 
below  as  far  back  as  is  needful,  the  transverse  section  is  made,  one  half 
at  a  time,  with  the  precautions  recommended  at  p,  587. 

The  floor  is  now  careful  1}^  inspected,  and  any  suspicious  patches  or 
enlarged  glands  most  carefully  removed.  In  raising  tlie  former,  before 
using  the  scissors,  a  sliarp  hook  is  often  very  useful.  If  it  be  preferred, 
as  where  the  surgeon  is  short-handed,  though  I  in  no  way  recommend 
it,  as  soon  as  the  attachments  of  the  tongue  to  the  floor  and  sides  of 
the  mouth  are  sufliciently  divided,  the  transverse  section  can  be  made 
with  an  ^.crnseur,  tlie  loop  of  which  is  slipped  over  the  tongue  and 
kept  in  position  by  two  curved  needles,  as  at  p,  599.  The  tongue  is 
first  slit 


« 
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•  As  a  rule  this  step  m  not  rcqaJretl.  When  the  divided  jaws  are  held  well  asanderj  the 
blood  flows  freely  out  of  the  mouth. 

t  By  some  it  is  a^lvisetl  to  snw  this  Bomewhat  angulnrly  instend  of  vertically,  to 
IwoMote  interlot'kitiir  unrl  uejoo  of  the  f niguieuts.  As,  however,  necro^s  may  follow  this 
Aft  weU  as  the  other  form  of  bone  sectioD,  the  longer  time  that  it  entails  is  acarody  worth 

I  If  only  one  half  of  the  tongue  needs  removal — a  rare  contingency  in  the  cases  which 
call  for  tlua  operation — the  complete  teparation  of  tticae  iiiii&cle«  and  the  conseijiieDt 
danger  of  the  falling  back  of  the  tongue  will  alike  be  avoitjedf 
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The  two  halves  of  the  jaw  can  then  be  wired,  but  to  promote  speedy 
union  a  cap  of  vulcanite  or  silver  should,  later,  be  fitted  on  to  prevent 
displacement  of  the  fragments.  A  drainage-tube  should  be  brought 
throuf^h  from  the  mouth  to  a  point  just  above  the  hyoid  bone,  before 
the  soft  parts  are  united  with  sutures. 

The  cliief  modifications  used  by  Prof.  Kocher  in  his  recent  adoption 
of  this  method  are  as  follows : — He  operates  with  the  patient  in  the 
Trendelenberg  position*  After  section  of  the  jaw  and  the  preliminary 
division  of  the  mucous  membrane  be  severs  tlie  muscles^  the  mucous 
membrane  far  back,  tlie  soft  pabite  and  pharynx,  if  invaded,  with  the 
thermo-cautery.     The  final  division  of  the  tongue  itself,  after  previous 

Fio,  245. 
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The  inciaiom  on  the  nose  arc  thn«?  of  Oilier  for  the  removal  of  naso-tiharyngeal 
fibromata,  p.  496.  Below  arc  seen  three  for  the  removal  of  the  tanjcue— via.,  that 
for  alitting  the  chetik*  and  that  of  Syme^s  operation.  The  third  18  that  of  Kochcr's 
first  operatioiif  the  l&t'eral  infm-maxillarj  incision* 


ligature  of  the  vessels,  is  made  in  the  same  way,  the  use  of  this  instru- 
ment beiii^  considered  to  aid  in  the  complete  removal  of  the  disease. 
Xeroform  is  rubbed  into  the  ctit  surfaces,  but  only  in  a  thin  layer, 
so  as  not  to  produce  toxic  symptoms  if  swallowed.  Bismuth  paste 
is  smeared  over  the  line  of  suture. 

(ill.)  Kocher's  Former  Method  by  Lateral  Infra-maxillary  Incision 
(Fig.  245). — As  stated  above,  Prof.  Kocher  has  now  replaced  this 
metliod  by  his  modification  of  Syme's  operation.  He  reserves  it  now 
for  cases  where  there  is  coexisting  disease  of  the  mandible.  As  it  is 
still  employed  by  many  surgeons,  I  have  retained  the  account  fiere, 
I  will  consider  first  the  advantages  claimed  for  the  sub-maxillary 
route. 

To  take  these  senatim : — (i)  It  (fivei  very  good  accea,  I  am  of 
opinion  that  by  slitting  the  cheek,  when  needful,  the  access  given  b^^ 
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th«  iutra-buccal  method  is  quite  as  good.  While  the  cheek,  in  spite  of 
its  usually  rapid  healiug,  should  never  be  slit,  if  possible,  in  patients 
the  subjects  of  tongue  cancer  and  often  broken  down  with  some  bron- 
chitis and  emphysema,  on  account  of  tlie  furtlier  interference  with  the 
power  of  swallowing,  spitting  out  of  saHvap  &c.,  this  step  must  often  be 
taken  when  the  cancer  is  situated  far  back  and  the  frequently  edentulous 
jaws  of  these  patients  interfere  with  efficient  use  of  the  gag.  But  even 
tliia  difficulty  may  be  overcome  by  the  em[doyment  of  Dr.  Hewitt's 
wheel-handled  gag  (Weiss),  a  ver^^  powerful  and  efficient  means  of  open- 
ing the  mouth  when  tliere  are  !io  teeth  far  back  to  support  the  leveitige 
of  the  ordinar}"  instruments,  I  will  here  give  a  hint  to  my  younger 
brethren  :  before  performing  an  operation  for  removal  of  the  tongue 
always  to  note  the  condition  of  the  molar  teeth.  (2}  It  permits  oj  the 
gimnltaneonH  removal  0/  the  glmuh  as  weU  as  of  all  the  tissurs  which 
inieiTene  between  them  and  the  primanf  seat  of  the  disease.  As  far  as 
the  glands  are  concerned  this  ia  true,  and  at  first  sight  it  is  a  distinct 
advantage  over  the  intra- buccal  method,  but  I  have  never  considered 
this  advantage  so  real  as  to  lead  me  to  abandon  Wliiteliead*s  method. 
When  the  submaxillary  glands  are  involved  by  cancer,  my  experience 
teaches  me  that  the  deep  carotid  group  are  also  infected,  though,  to  the 
unaided  eye,  they  may  appear  healthy.  The  complete  removal  of  all 
glands  that  may  be  atTeeted  involves  along  and  most  careful  dissection.  I 
am  of  opinion  that  the  close  of  such  a  severe  operation  as  removal  of 
the  tongue  is  not  the  time  for  such  a  dissection.  The  nn^jority  of 
patients  are  not  fil  to  hear  further  ojierative  steps,  necessarily  prolonged. 
Few  surgeons  undertaking  it  will  do  justice  to  themselves.  To  men- 
tion one  point  only,  the  first  part  of  the  operation  may  be  unexpectedly 
prolonged  owing  to  difficulties  witli  the  anffisthetic.  In  such  a  case  the 
removal  of  the  tongue  may  be  somewhat  hurried,  to  save  time  for  the 
operation  on  the  glands.  This  certainly  risks  imperfect  securing  of 
vessels  and  subsequent  haemorrhage,  and  broncho-pneumonia.  The 
anaesthetist  has  also  to  be  considered.  As  I  have  stated  below  on  the 
subject  of  removal  of  glands,  I  think  the  best  results  will  usually  be 
secured  by  performing  this  as  n  second  operation  about  two  weeks  after 
the  first. 

As  to  the  second  claim  made  by  Prof.  Kocher,  that  this  method 
removes  all  the  tissues  wdjich  intervene  between  the  glands  and  the 
primary  seat  of  the  disease,  I  am  unable  to  admit  it,  I  cannot  see  how 
an}^  operation,  whether  by  the  Bubmaxillary  or  the  intra-buccal  route, 
can  make  certain  of  removing  the  lymphatic  tract  which  runs  under  the 
jaw  between  the  cancer  and  the  glands.  Even  removing  a  j)ortion  of  the 
jaw*  as  a  regular  step  would  not  make  certain  of  this  tract;  and  being 
not  only  uncertain  but  also  adding  enormously  to  the  patient's  dis- 
comfort immediately  after  the  operation  and  for  the  rest  of  his  life,  this 
course  is  no  more  justifiable  than  removing  part  of  the  clavicle  at  the 
time  of  amputation  of  the  breast  with  a  view  to  extirpating  thejympba- 
tic  tract  which  passes  behind  the  vessels  between  the  axillary  lymphatics 
and  those  above  the  clavicle.  (3)  It  mi m its  of  pnliminartf  liijatnre  of 
the  Unifit(tl  or  vxttnial  earotid  arteri/.  This  claim  is  a  just  one,  but 
any  surgeon  fan)iliar  with  the  intra-buccal  nietliod  and  the  precautions 
which  I  have  given  will  know  that  no  such  preliminary  ligature  is 
really  needed. 
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This  operation  is  a  severe  one  ;  it  also  opens  up  freely  the  connective 
tissue  of  the  neck.  As  ah'eady  stated,  it  is  said  to  have  the  advantages 
of  enabhn^  the  sur^'eon  to  deal  with  mischief  far  back  in  the  toii<^iie 
and  at  the  same  time  to  remove  enlarged  submaxillary  glands.  The 
statement  that  the  operation  can  be  performed  aseptically  must  be 
received  with  much  caution.  It  is  iJnpuBsible  to  cleanse  thoroughly 
the  naso- pharynx,  antrum,  and  other  regions  which  lie  near,  and  the 
plugging  of  the  nostrils  with  aseptic  wool  and  packing  the  wound  with 
gauze,  which  will  uecdclianging,  iuvulve  much  discomfort  to  the  patient, 
and  are  not  really  reliable.  The  mouth  having  been  disinfected  as 
directed  at  p,  581,  and  a  preliminary  iaryngotomy  performed,  where 
the  disease  extends  far  back,  an  incision  is  nnxde  from  just  below  the 
symphysis  down  to  the  hyoid  bonei  and  following  the  digastric  muscle 
buck  to  the  anterior  edge  of  the  sterno-mastoid,  then  up  to  near  the 
lobule  of  the  ear.  The  flap  thus  marked  out  of  platysma  and  fasciae  is 
turned  up,  and  the  facial  artery  tied.  The  submaxillary  region  is  then 
thoroughly  cleioied  out  and  the  lingual  artery  secured  beneath  the 
hyoglossus.  By  cutting  through  the  mylohyoid  nmscie  and  divhling 
the  mucous  membrane ,  tlie  cavity  of  the  moutli  is  now  freely  opened, 
aud  the  tongue  brought  out  through  the  wound  and  divided  as  far 
back  as  is  needful,  one  half  being  removed  after  splitting  the  organ,  or 
the  whole  tongue  removed,  the  opposite  lingual  being  tied  if  needed. 

The  hirge  wound  is  then  carefully  packed  with  strips  of  sterile  gauze, 
a  drainage-tube  being  first  inserted,  and  xeroforni  or  Mr.  Whitehead's 
varnish  (p.  605)  applied.  The  patient  continues  to  breathe  through 
the  laryngotomy-tube  until  the  w^ouud  and  mouth  are  rpiite  sweet,  and 
thus  there  is  less  danger  of  infective  broncho-pneumonia. 

I  have  not  myself  made  use  of  this  method,  for  these  reasons :  I 
consider  (i)  that  other  means  give  as  good  results^  and  in  a  way  more 
agreeable  to  the  patient.  I  ought  to  add  here  that,  out  of  fifty- three 
cases  of  Whitehead's  method,  I  have  lost  six*  patients  from  the 
oi>eration.  Many  of  these  were  extensive  and  very  severe  cases.  Out 
of  nine  other  cases  in  whichj  in  addition  to  most  of  the  tongue,  part 
of  the  jaw  was  removed,  I  have  lost  four  from  the   operation  itself, 

"  The  flrst  of  theae  was  a  Jcw^  prt^maturely  aged,  with  epitheliomft  gupervcning  on 
»jphili«,  who  dietl,  on  the  eighth  (liij^  of  bTOiJcbo-|>neuiiioijia.     la  the  second  ewe,  that  of 
all  itinerant  musician  over  50,  much  broken  down  by  poverty,  expof^ure,  and  drink,  1  had 
retnoved  ihc  tongue  fur  back  for  txtcnmve  epitbelioraa.    The  patient  was  left  iu  bed,  with 
ordetB  that  he  shouhl  he  carefuny  watched.    For  some  reafioa  these  W€re  not  carried  out. 
On  my  return  in  an  tiour's  time  I  found  him  with  his  mouth  full  of  clot,  and  a  poriingcf 
half  fiUed  with  bright  blooil.    This  was  ooKiiig  from  a  vessel  in  Ibe  floor  of  the  mouth 
cloe^  to  the  left  alveolar  arch,    As  the  patient  was  moat  unruly,  1  hud  ether  given  for  a 
tew  minuter,  while  the  vessel  waa  secured.     No  further  bleeding  took  plnce,  but  the 
patient  never  "  came  to  ''  properly,  dying  about  sixteen  Ifonra  later.    His  lungs  were  the 
seat  of  old  broucho-pueiinionia,  aud  his  kidneys  showcfl  atlvanced  fibroid  change,  but 
the  additional  shock  of  the  haemorrhage  and  some  blood  in  bis  lungs  were  undoubtedly 
the  causes  of  death.     Kroncho-pneumonia  carried  off  the  third  and  fourth  cases.    The 
fifth,  the  snbjcet  of  long-standing  and  severe  syphilis,  died  thirty-six  hours  after  the 
operation.     In  this  vu&e  I  had  nnvviscly  remored  epitheliomalous  glands  at  thf^ 
The  sixth,  an  old  lady  of  79,  with  extensive  tongue  cancer  i'*"^  "" 
the  opcmtion,  from  debility  and  the  impaired  vitality 
which  1  removed  a  large  papilloma  of  the  {losterior  th 
with  bronchitis.    1  much  regret  not  having  perform' 
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(2)  That  thiti  metluHi  of  pfiekiug  with  gauze  does  not,  and  cannot, 
give  absolutely  reliable  aseptic  results.  It  would,  I  thinki  be  easy  ia 
prove  this  from  the   constant  soaking  of   saliva  aiid  other  fluids^  m 

which  Uiis  wound  diU'ers  from  others,  but  no  better  proof  can  be  given 
than  the  fact  that  a  patient  on  whom  Mr.  Butlin  himself  made  trial  of 
thia  method  died,  on  the  eii,dith  day,  of  infective  pneumonia. 

(iv.)  Trana-hyoid  Pharyngotomy. — As  ^Ir.  Careless  advises  {PracU* 
tUmeVf  May,  1903,  p.  661)  this  method  in  certain  eases  of  growth 
involving  tlie  posterior  third  of  the  tongue,  I  have  included  it  here. 
The  cases  he  refers  to  are  those  of  disease  far  back  on  the  dorsum  of 
the  tongue,  spreading  towards  the  epighjttis  hut  not  involviug  the  root 
of  the  tongue*  He  hopes  that  by  this  operation  it  may  be  possible  to 
save  the  anterior  portion  of  the  organ.  In  my  experience  such  cases 
are  rare,  the  tongue  being  usually  fixed  and  the  disease  generally  infil- 
trating furwai'ds  as  well  as  backwards.  Where  the  severe  operation 
of  S_vme  or  that  of  Langeubeck  (p.  612)  have  been  thought  unsuitable 
on  local  or  general  grounds,  I  have  usually  left  such  cases  alone, 
holding,  perliaps  too  strongly,  the  opinion  thnt  with  no  suiface  cancer 
is  it  more  essential  to  try  and  exercise  a  wise  selection  of  cases  than  in 
these  of  the  tongue,  of  which  even  the  more  favourable  ones  often 
come  to  us  too  late.  It  will  he  seen  that  tliere  was  no  local  recurrence 
after  Mr.  Careless's  operation* 

Ilia  patient,  act.  60,  was  atlaiittcd  vSeiileinbtir  i^  i>jo.  A  "liinii*"  had  been  noticed 
on  the  back  of  tbc  dorsum  of  the  t4>ngut^  iu  Jsmunrj,  1900.  The  organ  could  bo  protrudoil 
fully,  and  theixj  was  but  Utile  discomfort  iu  gwallowing,  Notbiog  was  to  be  bwh  of  tbe 
growth  from  the  front.  With  a  laryngoscope  a  largii  iiidumtotl  ulcer  invading  the  epiglottis, 
reach iu:^-^  forwanl  fmm  it  for  about  one  aorl  a  half  inchefi,  and  more  market!  upon  the 
left  side  llian  the  right,  could  bt»  seen.  There  was  an  enlarged  gland  bentjath  tbe  left 
angle  of  tbe  miindible. 

Septeralxsr  4,  the  patient  was  operiUed  upon  by  trans<bjroid  phaiyngotoiiiy.  A 
preliminary  high  tracheotomy  was  performed,  a  Halm's  tube  insertedj  and  chlorofomi 
admin jNterctl  by  this,  u  spotige  being  kept  over  tlie  entrance  of  the  larynx.  The 
operation  was  jK?ifornied  on  the  lines  given  at  p.  618.  Aflerst^pjiratiou  of  the  geuiohyoidii 
and  exposure  of  the  liyui<I  bone  this  woa  tlivided  in  the  middle  liue  with  bone-pliers 
*'Thc  two  segments  were  diuwn  apart  by  the  retractor^^  ami  with  a  little  undercutting  a 
cons idenible  interval  was  obtain cil,  in  which  wiis  exposed  the  uiidtllethyro-hyoid  ligament, 
and  beneath  it  a  pad  of  fat.  Through  these  struelures  an  opcuiug  was  matle  with  Ihc 
knife  just  ab-uve  the  th)roid  cartilage,  and  the  base  of  the  epiglottis  was  cut  through  a 
little  above  the  false  vcical  cords.  This  opening  was  cnlargcil  by  ecisfiors  on  cither  side  by 
dividiug  the  ligament  and  portions  of  the  thyro-hyoid  muscles,  so  as  to  enable  the  linger 
to  be  inserted,  and  thus  the  exact  size  and  situation  of  the  growth  on  the  back  of  the 
tougne  was  readily  defmed.  It  was  then  merely  a  question  of  snipping  with  the  ecissoni 
to  take  away  the  growth.  Incisions  were  made  in  either  side  of  the  epiglottis,  well  away 
from  tbe  lateral  margins,  and  thereby  the  segments  of  the  hyoid  bone  were  more  easily 
sepamted,  giving  additional  space  to  work  in  ;  next  1  removed  a  V-shaped  segment  from 
the  bock  of  the  tongue  iuelu<)ing  the  whole  of  the  dii^eaHod  tissues^  and  this  without 
encroachiug  on  the  main  vessels  and  nerves,  although  the  left  hypoglossal  waAsecn.  The 
bleeding  was  very  slight  and  rea<lslv  controlled  by  ligatures.  I  drew  the  edges  of  the 
V-wound  together  at  the  anterior  extremity,  but  behind  it  was  too  extensive  for  lhi«  to  be 
undertaken.  Three  catgut  sutures  were  employed  in  this  way.  The  two  halves  of  the 
hyoid  lione  were  stitched  together  by  a  catgut  suture  passed  through  the  periosteum. 
The  central  [»art  of  the  wound  was  left  open  anil  a  gauze  plug  introducetl,  the  rest  being 
ehised  with  sutures."  Finally  a  smaller  llahn'a  cannula  was  introduced.  This  was  rejihiced 
by  a  tracheotomy-tnbe  after  forty-eight  hours,  the  latter  being  removed  on  the  tenth  day. 
Five  wceka  after  the  first  operation  the  glands  on  the  left  side  were  removed.    Eighteen 
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niuEtha  after  tho  first  opemtioo  the  patient  a|>peare<l  free  from  recun-encc,  but  a  few 
monUis  later  I  be  glantls  on  the  right  Ride  of  the  neck  became  cnbrgod. 

(v.)  The  Eeraseur. — This  method  baa  been  condemned  in  the 
strongest  terms  by  Sir.  F.  Treves  {Oper.  S»/"i/.,  2nd  ed.  vol.  ii.  p,  199). 
As  it  has  been  used  with  much  success  by  Mr.  Hutclnnson,*  and  as 
cii*cum stances  may,  occasionally,  arise  which  would  justify  its  use,  I 
have  described  it  here. 

In  addition  to  tbe  instriiTnents  already  given  lu  the  description  of  the  operation  with 
SciB«ors,  the  surgeon  tnm^t  be  provided  with  a  stout,  short  ecraseur,  carved  ou  the  flat 
working  smoothly  aud  carrying  a  strong  loop  of  whipconJ,  not  of  wii-cf 

The  first  |>iirt  of  the  operation  resembles  that  given  at  p.  587-  The  tongue  having 
been  well  drawn  out  with  a  silk  loo[>,  and  the  anl-enor  piilur  and  the  mucous  membrane 
between  the  alveolar  margin  and  the  tongue  cut  throtigh^  the  tongue  in  split  with  a 
bistoury  along  the  raphe  as  far  back  as  is  needful^  and  its  attaebmenta  to  the  Jloor  of  the 
mouth  partly  auipj^d  thmu^^h  with  scissors,  |>artly  torn  through  with  the  hngcr*  The 
tongue  being  now  freed  Hullicicntly  ta  make  tlic  transverse  divisions,  two  slightly  curved 
needles,  in  handles,  arc  made  to  perforate  the  tongue  a  lull  inch  behind  the  posterior 
limit  of  the  disease,  and  the  loop  is  then  8Li|>petl  un  and  adjusted  behind  tbe  needles, 
Before  doing  this,  1  would  strongly  recommend  that  a  dejep  groove  be  cut  with  the 
ficissora  through  the  mucouB  membrane  of  the  donium  aud  sides  of  the  tongue  ;  this 
simple  step  will  serve  to  steady  the  bite  of  the  <Lfuraseur  and  leascn  the  risk  oE  its  gradually 
coming,  as  it  is  tightened  up^  dangerously  nenr  tlie  growth,  antl  it  will  aLso  shorten  the 
time  that  the  loop  takes  to  effect  ita  work.  When  first  adjusted*  the  ecraseur  may  bo 
worked  more  quickly,  but  as  soon  as  real  resistance  is  felt  the  screw  must  be  tumeil  more 
slowly,  a  half  or  three-quarter  turn  being  made  every  rainntCj  or  at  longer  intervals  if  the 
loop  seems  to  be  cutting  tod  quickly.  To  avoid  bleeiling,  and  i?napping  of  the  loop,  thi« 
tigbtenetl  mi  it  is,  when  onee  burieil,  must  be  very  deliberate  (HutchinsonX  the 
operation  taking  from  half  an  hour  to  an  hour.  If  oozing  take  place  from  hurried  use  of 
the  ecraacur,  it  will  be  far  more  difficult  to  arrest  on  a  surface  bruised  by  thia  instrument 
than  on  one  clean  cut  by  scissors. 

When  the  whole  tongue  is  removetl,  the  ^raseur  should  always  be  appli*Hi  to  each  half 
Bcparately.  Making  the  transverse  section  acrosa  the  whole  tongue  at  once  is  most 
tedious,  and  the  gre4it  strain  is  likely  to  be  too  much  for  the  loc»p  or  instrument  itself.  It 
also  causes  the  coneitiicted  tongue  to  swell  into  a  large  livid  nniss,  which  much  obstnict^ 
the  breathing ;  and  if,  as  1^  likely,  both  the  Unguals,  which  are  left  to  the  kifit,  are 
divitietl  simultaneouily,  the  fmious  spirting  of  tbe&e  vessels  in  two  crosE»ing  streams  i4 
most  embarrassing  (p,  600).  < 

I  do  not  recommend  the  use  of  the  ecraseur,  for  these  reasons : 
I*     However  well  beliind  the  disease  tbe  loop  is  phiced  at  first   (a 
step  by  no  means  easy  to  secure  where  the  disease  is  situated  fiu^back), 
as  it  is  slowly  tightened  up  it  tends  to  come  forward  (even  when  a 


•  Mr.  Hutchinson's  strong  advocacy  will  be  found  in  Unt,  Mrd.  Jimra,^  1891,  voL  iL 
p.  1247,  His  succe»,  it  must  be  remembered,  is  largely  explained  by  the  factj  that  % 
great  number  of  bis  cases  have  been  partial  excisions,  and  many  of  them  operations  on 
private  patients,  It  Ss  well  known  how  pemistently  Mr.  Hutcliiuson  haa  advocated  early 
operations. 

t  Mr.  Butlin  {Di*.  af  the  Tong^e^  p.  334)  gives  the  following  case  :  The  only  instance 
of  death  from  hiemoribage  "  in  my  table  occurred  in  the  case  of  a  man  whose  tongue  was 
removed  with  a  strong  wire  <?craseur,  which  cut  through  the  tissue  of  the  tongue  like  a 
knife,  much  more  quickly  and  cleanly  than  hod  been  inteudcft     Thrre  whs  some  smart  i 
haemorrhage  at  the  time,  and  it  was  not  easy  to  get  th«*  ^ 
alive.    The  artery  waa  not  thoroughly  seciircdi 
md  died  a  few  bourt  later.'* 
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grooYe  lias  been  cut  in  the  mucous  membrane),  gradually  grintUug  the 
needles  pbiced  to  keep  it  in  position  and  the  loop  closer  and  closer 
upon  the  diseased  area,  or,  if  not  acttiaHy  into  this,  into  one  which, 
from  its  close  contiguity,  is  ready  to  take  on  disease. 

2.  I  have  seen  again  and  again,  however  carefully  the  tightening  of 
the  loop  has  been  managei),  that  this  is,  finally,  not  fine  enough  to 
divide  the  lingual  artery,  which  is  dragged  out  in  the  eye  of  the  loop^ 
and  has,  after  all,  to  be  secured  by  ligature  or  torsion,  often  not  with- 
out previous  furious  bleeding. 

The  fjaltantc  ecrmenr  has  not  been  described.  I  mention  it  here 
only  to  condemn  it.  During  the  operation  the  loop  may  break,  or  it 
may  cut  its  way  too  rapidly  tln^ongh  the  softened  tissues,  especially  if 
the  heat  used  be  too  great.  Later  on,  the  patient  has  still  to  rnu  the 
gauntlet  uf  the  risks  of  infective  lung-trouble  and  secondary  heemorrhage 
which  the  use  of  this  treacherous  instrument  entails* 


CAHCEH  OF  THE   TOMQXXE   AKD   OTHEB   PARTS   AS  WEIX. 

Question  of  Operation. — These  cases,  in  which  it  is  most  difficult 
to  decide  aright,,  fait  mainly  into  two  groups. 

A.  Whore  the  epithelioma  is  situated  far  back^  affecting  the  tongue, 
tonsil,  palate,  and  perhaps  the  posterior  part  of  the  botly  uf  the  jaw. 

Here  tlie  cancer  affects  a  region  very  rich  in  lymphatics^  and  invasion 
of  the  glands  will  probably  take  place  early.  For  this  reason  perma- 
nent successes  are  practically  unknown  here,  though  operatiojis  are, 
from  time  to  time  published  as  successes,  often  within  a  few  weeks  or 
months  of  their  performance. 

In  deciding  upon  operation  the  surgeon  will  be  guided  first  by  the 
age  of  ihe  patient,  the  natural  expectation  of  life,  the  vitality  and  power 
of  recovery,  and  the  state  of  the  viscera,  especially  the  lungs. 

Then  he  will  investigate  \ery  carefully  the  fullowing  points :  How 
far  any  fixity  of  the  growth  here  points  to  invulvement  of  the  muscles 
at  the  root  of  the  tongue,  if  the  mnndible  is  involved  near  its  angle  ; 
how  far  the  epiglottis  or  the  upper  aperture  of  the  larynx  is  involved  ;• 
wliether  the  secondary  growth  of  the  tonsil  and  its  pillars  is  hard  and 
fixed,  or  movable  on  the  parts  beneath ;  whether  the  pharynx  itself  is 
involved.  Next,  if  there  is  enlargement  of  the  lytnphatic  glands, 
their  extent,  fixit}',  and  how  far  any  softening  or  breaking  down  is 
already  present. 

In  my  opinion  any  of  the  above  should  usually  decide  against  opera* 
tion  in  these  cases  ;  and  as  to  the  glands,  I  will  only  say  tlmt  here,  and 
in  all  kindred  cases,  epithelioma  tons  enlargement  in  the  posterior 
triangle,  and  especially  of  those  under  the  upper  tliird  of  the  sterno- 
mastoid,  renders  operative  interference  hopeless  as  to  permanent 
Btiecess. 

In  deciding  upon  an  operation,  the  points  fully  dealt  with  iti 
Chapter  XI.,  p.  5og  will  be  found  helpful. 


*  Eucajue  or,  where  tlie  mouth  is  partly  closed,  a  general  aniBBthetic  idaj  be  required  to 
clear  up  this  pomt. 
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Operation. — In  these  cases  where  the  growth  involves  the  tongue 
far  back,  and  other  parts  such  as  the  jaw,  tonsil,  palate,  &c.,  the  only 
steps  that  can  possibly  be  adequate  will  be  those  taken  on  the  lines  of 
Langenbeck's  operation  or  one  of  the  methods  of  pharyngotomy  given  in 
the  next  chapter,  according  to  the  site  and  direction  of  extent  of  the 
epithelioma.  The  chief  steps  in  Langenbeck's  operation  are  the  slitting 
of  the  cheek  and  the  division  of  the  jaw,  steps  which,  while  they  provide 
good  access  to  a  growth  situated  far  back,  also  emphasise  the  severity 
of  the  operation  in  the  case  of  the  lowered  vitality  often  presented  by 
these  patients. 

The  patient  is  first  brought  fully  under  the  anaesthetic,  which  is  after- 
wards continued  by  a  nasal  tube.  The  cheek  is  split,  the  facial  artery 
secured,  and  the  incision  then  carried  across  the  mandible  just  in  front 
of  the  masseter  into  the  submaxillary  region,  over  which  it  is 
continued  to  meet  the  anterior  border  of  the  sternomastoid  about  the 
level  of  the  hyoid  bone.  From  this  point  flaps  are  raised  sufficiently 
for  thorough  exposure  of  tlie  submaxillary  region.  This  is  cleared  out, 
the  facial  artery  tied  again  low  down,  together  with  the  lingual.  The 
jaw  is  now  sawn  with  a  Gigli's  saw  obliquely  downwards  and  forwards. 
As  the  section  passes  through  the  basilar  border  the  saw  should  be  turned 
still  more  forwards.  The  object  of  this  oblique  section  is  to  lock  the 
fragments  together,  there  being  a  marked  tendency  for  the  anterior  one 
to  drop  and  the  posterior  to  be  raised.  Before  the  saw  is  applied  holes 
are  drilled  without  disturbing  the  periosteum.  This  is  next  carefully 
divided.  The  section  through  the  mandible  should  pass  behind  the 
last  molar  tooth.  If  the  posterior  belly  of  the  digastric  and  the  stylo- 
hyoid are  now  divided,  the  two  halves  of  the  jaw  can  be  very  widely 
separated,  and  the  diseased  area  rendered  accessible.  The  diseased  pai*ts 
are  then  removed  by  the  knife  or  the  cautery.  The  choice  between 
them  is  referred  to  at  p.  6io.  As  the  lingual  artery  will  have  been 
tied  on  one  side  the  haemorrhage  will  not  be  troublesome,  or  more 
than  a  watchful  assistant  can  sponge  away  through  the  divided  cheek. 
In  this  operation,  as  in  lateral  pharyngotomy,  if  the  surgeon  is  in  doubt 
as  to  the  lower  limits  of  the  disease,  by  carefully  fixing  a  hook  in  the 
epiglottis  and  lifting  up  the  larynx  he  will  be  able  to  clear  up  this 
point.  The  jaw  is  wired  and  the  wound  closed  in  the  usual  way.  If 
the  patient's  condition  admits  of  it,  the  condition  of  the  deep  cervical 
glands  must  be  investigated,  otlierwise  this  step  is  deferred  for  a  fort- 
night. Adequate  drainage  must  be  provided.  This  and  the  treatment 
of  the  wound  are  referred  to  at  p.  615.   Where  the  mandible  or  the  muco- 

feriosteum  over  it  is  infiltrated,  part  of  the  bone  must  be  removed, 
f  it  be  possible  a  strip  of  the  basilar  border  must  be  retained,  other- 
wise the  sufferings  of  the  patient  and  the  difficulties  of  the  after-treat- 
ment are  much  increased.  On  this  point,  where  the  vitality  of  the 
patient  is  unusually  good,  the  case  next  related  is  encouraging. 

fi.  In  this  group  the  epithelioma  has  attacked  the  chin  and  f&i't 
part  of  the  tongue  and  the  floor  of  the  mouth.  Here  the  outlook  is 
better  as  to  a  permanent  cure,  owing  to  this  part  being  farther  from 
the  larynx  and  less  richly  supplied  with  lymphatics. 

All  the  affected  parts  must  be  removed  nnsparinglyi  and  the 
resulting  deformity  may  be  ve 

Fig.  246  shows  thia  weUg  1 
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occasionally,  when  occurring  on  a  superficial  surface,  and  one  which 
dries  quickly,  epithelianva  ulcerates  Blowly  for  a  time. 

The  patient,  a  man  aged  33,  had  been  originally  operat^Hl  on  for  epithelioma  of  the  Up 
at  ft  hospital  m  the  South  of  England.  The  disease  recurred,  and  jBrradutiUf  invaded  the 
chin  and  sjinphysis  mcnti  the  front  of  the  longne^  and  the  floor  of  the  month.  The  coAe 
was  a  dUtresaing  one^  on  account  of  the  large  foul  sore  promincntlj  in  riew,  the  filthjr 
smell  of  the  discharge,  and  the  neuralgic  pain  constantlj  present  due  to  thcdJacaae  baring 
iuTolved  both  inferior  <lcutal  nerves.  The  man  had  been  seen  by  two  other  London 
anrgeon»,  and  operation  haii  been  advised  against  owing  to  the  yery  sniaU  chance  of  a 
permanent  cure,  and  the  deformity  which  was  certain  to  follow  on  the  operatiTe  inter- 
ference necessary*    As  no  enlarged  glands  could  be  felt^  and  aa  the  patient,  young  himself 

Fio.  246. 
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and  hcttlthy  othcrwiacj  had  a  yoang  wife  and  child,  I  left  the  decision  to  him,  after  putting 
the  twoside«  of  the  i|iiestion  clearly  before  him.     He  decidetl  to  nm  the  risks.     At  the 
operation,  performed  by  curvctl  inciaionj*  carried  out  from  the  angles  of  the  mouth  on  to 
the  cheeks,  then  acroaa  the  aobniaxillary  regions  to  the  uoterior  borfler  of  the  stcmo- 
nmHtoiil,  and  thence  running  inwards  to  meet  at  the  hyoid  bone^  healthy  tissnea  were  cut 
through,  but  it  was  quite  imi>os8iblc  to  pruvide  nde<iuate  flaps.     It  w^ai  neceasary  next  to 
saw  the  jaw  through  just  in  front  of  the  masscter  on  each  side^  as  sections  in  front  of  this 
point  flhowed  that  the  inferior  dent^-il  canabs  were  invaded  by  the  growth.    While  n  tingcr 
in  the  mouth  carefully  defined  the  extent  to  which  the  floor  and  soft  parts  were  inva<lod, 
as  ehowii  by  the  induration — no  uleeratiouT  happily,  having  taken  place  here — the  diseased 
structures,  including  the  anterior  half  of  the  tongue,  were  cut  away  with  a  wide  mat 
healthy  tissue.    All  haemorrhage  having  been  arrested  and  drainage  pror 
either  aide  was  brought  together  as  far  as  was  possible.      No  epitbcbouis 
found.     The  putient  made  a  good  recovery,  his  chief  trouble  at  first  l»ciri|' 
any  food  at  ull^  which  ncces^itiLted  feeding  him  with  a  tube,  and  the  {la. 
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sawn  fragments  nioviug  in  inflamed  soft  parts  with  any  spasmodic  action  of  the  muscles. 
Now,  June,  li)0<>,  eight  years  after  the  operation,  he  is  free  from  recurrence.  The  chief 
drawbacks  to  his  lot,  in  addition  to  the  necessary  deformity,  are  that  he  needs  a  tube 
for  liquid  food,  that  his  power  of  speech  is  limited  owing  to  the  loss  of  his  lower 
lip  aikl  the  way  in  which  the  stump  of  the  tongue  is  tied  down  in  the  scar,  and  the 
constant  dryness  of  his  mouth.  He  is  able  to  work  at  home,  making  hen-coops  and 
the  like.  His  wife  has  borne  him  a  second  child.  If  he  continues  to  have  no  recurrence 
of  the  growth,  it  might  be  possible  to  close  in  the  gap  by  means  of  a  flap  taken  from 
the  arm. 

Bemoval  of  Glands. — I  have  already,  at  p.  579,  drawn  attention  to 
several  points  that  are  of  the  greatest  possible  practical  importance  with 
regard  to  the  invasion  of  the  lymphatic  glands  in  epithelioma  of  the 
tongue.  With  regard  to  operations  here  two  questions  arise  for 
answer : — A.  Should  a  routine  operation  be  performed  for  removal  of 
the  lymphatic  glands  in  every  case,  just  as  in  the  operation  usually 
performed  for  cancer  of  the  breast,  whether  the  glands  can  be  felt  or 
no?  B.  How  far  are  later  operations  on  the  glands  justified,  in  cases 
in  which  they  are  noticed  to  be  enlarged  some  time  after  the  operation 
on  the  tongue  ? 

A.  The  advisahility  of  removing  the  glands  in  every  case,  as  a  matter 
of  routine.  —  I  advocate  this  step  very  strongly  on  the  following 
grounds  : — (i)  We  can  never  tell  in  what  cases  invasion  of  the  glands 
will  follow.  That  it  follows  in  a  great  number,  and  in  many  apparently 
most  favourable  cases,  is  certain.  Mr.  Butlin  (loc.  supi'a  cit,,  p.  543) 
puts  the  percentage  as  follows : — **  About  70  per  cent,  of  the  cases  can 
be  so  successfully  treated  by  operation  that  there  is  little  fear  of 
recuiTence  in  situ  ;  but  of  these  seventy  persons  probably  thirty  will 
die,  perhaps  as  many  as  forty,  of  affection  of  the  glands  of  the  neck." 
2.  We  do  know  (a)  that  infection  of  the  glands  begins  here  almost 
from  the  day  that  the  ulcer  assumed  suspicious  features,  {p)  that  the 
same  infection  may  be  started  by  ulcers  of  the  smallest  size  and  of  but 
brief  duration,  (y)  That  deposits  of  epithelioma  may  here  remain 
latent  in  the  lymphatic  glands  for  two  years  certainly,  and  then  evolve 
disease.  (3)  That  gland  infection  is  here  not  only  certain,  and  often 
early,  but  peculiarly  baneful  (p.  579).  3.  The  neck  is  a  part  which 
lends  itself  readily  to  healing,  and  with  scars  that  are  ultimately  not 
very  disfiguring,  especially  in  males. 

For  the  above  reasons  exploration  of  the  anterior  triangle  and 
removal  of  any  enlarged  glands  should  always  be  urged  as  a  matter 
of  routine  on  patients  with  cancer  of  the  tongue,  and  especially  in 
hospital  patients,  owing  to  the  more  advanced  stage  of  the  disease 
often  met  with  in  them.*  By  adopting  this  routine  practice,  no  doubt, 
a  few  needlessly  extensive  operations  will  be  performed,  as  in  the  case 
of  the  breast.  But  with  cancer  of  the  tongue,  as  with  cancer  of  the 
breast,  we  do  not  know,  and  have  no  means  of  diagnosing,  the  few 
cases  in  which  the  glands  will  not  become  involved.  Hitherto  we  have 
too  much  left  the  question  to  chance  :  the  result  has  been  that  many 
most  successful  operations  on  cancer  of  the  tongue  have  been  rendered 
fruitless  by  the  reappearance  of  cancer  in  the  glands,  which  at  the  time 


*  When  the  operation  is  refuiMxl,  the  patient  should,  if  pouible,  be  kept 
obaervation  at  short  intervals. 
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of  the  primary  operation  appeared  perfect!}^  liealtliy.  The  operation 
should  he  peifvjriiied  uhoiit  two  weeks  after  that  on  the  tongue,  accord- 
ing to  the  severity  of  the  primary  operation  and  the  recovery  of  the 
patient.  Even  greater  thoroiig^luiess  is  required  here  than  in  the  ease 
of  removal  of  tuhercnlons  glands  ;  the  fidl  details  given  at  p.  717  for 
the  removal  of  these  shonhl  be  referred  to.  It  must  suffice  here  to 
mention  the  chief  guiding  principles.  Each  sub*divisiou  of  the  anterior 
triangle,  and  all  the  grou]>s  of  glands  mentioned  helow,  must  he  exposed 
in  tlie  fullest  way.  For  this  purpose  an  incision  along  the  whole  length 
of  the  anterior  horder  of  the  sterno- mastoid,  and  a  second  passing  up 
from  this  at  the  level  of  the  hyoid  bone  to  the  chin  will  usually 
suffice.  Where  it  is  decided  to  explore  the  posterior  triangle  as  well, 
or  to  divide  the  sterno-mastoid,  a  third  incision  must  be  ruaiie  out- 
wards, on  the  same  level  as  the  second,  across  the  sterno-mastoid  to  the 
anterior  border  of  the  trapezius,  or  one  from  the  lower  end  uf  the  first 
outwards  along  the  clavicle*  Or  Beatson's  incision  (p.  714)  may  be 
employed  where  it  is  decided  from  the  first  to  open  both  trinngles. 
But  in  this  case,  and  where  it  is  decided  to  divide  or  to  remove  part 
of  tlie  sterno-maBtoiil,  the  prognosis  is  extreuiely  had,  owing  to  the 
number  of  minute  glands  already  involved.  In  nniking  the  above 
incisions,  no  precautions  as  to  the  position  and  look  of  the  scars  are 
to  interiere  with  obtaiiung  the  freest  access  to  the  disease.  Here, 
even  more  than  iu  tuberculous  glands,  the  importance  of  tlie  first 
operation  and  its  thoroughness  >vhile  the  parts  are  unaltered  by  scar 
tissue,  is  to  he  remembered.  Not  only  is  every  one  of  the  groups  of 
glands  nieutioned  below  to  he  investigated,  and  every  gland  that  can  be 
seeji,  whether  enlarged  or  no,  to  be  removed,  hut,  iu  order  to  extirpate 
possibly  infected  lynipluities,  the  subjacent  muscles  are  to  be  dissected 
clean,  and  all  eelluhir  tissue  and  fat  cleared  away.  The  internal 
jugular  is  again  the  chief  hunhnark,  but  in  this  case  there  may  be  less 
hesitation  in  removing  it  between  two  ligntures.  The  chief  groups  of 
glands  are  to  be  removed,  as  fur  as  possible,  in  one  piece.  Still 
greater  prt^autiuus  are  needed  here  not  to  rupture  infected  glands  or 
to  cut  into  them  prematurely  where  the  neck  is  thin*  Where  this 
complication  occurs,  the  precautions  given  at  p.  719  must  be  assiduously 
followed.  The  operation  is  always  a  prolonged  one,  and  therefore,  in 
njy  opiinon,  to  be  undertaken  separately  fourteen  days  or  more  after 
removal  of  the  primary  disease,  Wliere  the  tongue  has  previously 
been  extensively  removed  this  may  cause  some  embarrassment  with 
the  ana'sthetic.  Chloroform  is  now  the  amiesthetic  of  choice.  If 
necessary,  the  stump  of  the  tongue  nmst  be  kept  forward  with  a 
ligature,  and  an  eflicient  gag  and  sponges  on  holders  must  be  at 
hand. 

The  three  chief  groups  aifected  are  the  sub-maxiUary,  the  sub- 
mental, and  the  deep  cervical/  The  sub- mental  is  often  overlooked. 
The  sub* maxillary  group  can  only  be  extirputed  by  removal  of  the 
sub-maxilhii^'  salivary  gland,  as  in  this  and  on  its  deeper  aspect 
lymphatic  glands  are  often  embedded.  Tiie  condition  of  the  deep 
cervical  should  be  explored  by  following  downwards  the  whole  length 


*  Mr.  BtitliD  (i/riY.  Mul.  */w«rM.p  Feb,  11,  1905)  adtb  that  search  should  be  made 
belwceo  Ibe  geniohyoids  iu  crbc  a  glniHl  lies  here. 
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of  tlie  carotid  sheath  as  far  as  it  is  accessible*  I  will  add  two  hints 
about  the  glands  here  :  one,  that  in  investigating  their  condition  before 
operation,  the  surgeon  should  Htand  behind  the  patient,  and  that  the 
examination  should  be  intra-  as  well  as  extra-oral.  By  this  comhined 
method,  a  gland  lying  on  the  hyoglossiis  can  often  be  detected.  The 
other  is  that  infection  of  the  glands  on  the  side  opposite  to  that  of  the 
growth  of  the  tongue  may  be  present,  thongh  unfelt.  It  may  take 
place  by  means  of  l3^mphatics  meeting  in  the  tongue,  or  by  the  free 
communication  which  exists  between  the  deep  lymphatics  of  the  two 
sides  of  the  neck, 

B.  Adrisahilihf  of  operating  on  enlarfftd  fflamh  at  a  later  date^  i.e., 
some  time  afi^r  the  operation  on  the  tongue.^WhWe  this  step  must  be 
taken  sometimes,  it  is  done  under  much  less  favourable  conditions. 
There  are  few  more  difficult  questions  to  decide  than  those  which 
arise  in  these  cases.  The  patient,  maybe  in  the  prime  of  life,  w^ith  a 
soundly  healed  scar  in  his  mouth,  comes  again  to  the  surgeon,  perhaps 
after  a  long  disappearance,  with  infected  cervical  glands,  and  urges 
further  operation.  Each  case  must  be  decided  upon  its  own  merits. 
I  will  only  urge  tlie  following  upon  my  younger  readers,  i.  It  is  not 
the  least  use  operating  when  the  uppermost  deep  cervical  glands  are 
involved,  i.e.,  those  under  the  upper  third  of  the  sterno-mastoid,  where 
tlie  muscle  is  finuly  tied  down  by  processes  of  deep  cervical  fascia,  and 
where  the  glands  extend  to  the  nnistoid  process  behind,  and  the  angle 
of  the  jaw  in  front,  and  into  the  pterygoid  region,  2,  Operation  will 
probably  be  futile  (a)  when  any  of  tlie  infected  glands  are  soft  and 
breaking  down  (p*  600)  j  (^)  when  both  anterior  triangles  contain 
enlarged  glands. 

After-treatment  of  operations  on  the  tongue. — The  chief  objects 
here  are:  (i)  to  keep  the  wound  as  stenle  as  possible;  {2)  to  give 
sufficient  food, 

I  have  ah'eady  (p.  581)  spoken  of  the  importance  of  previous 
cleansing  of  the  mouth,  and  teaching  the  patient  to  do  this,  and  to 
feed  himself. 

After  the  operation  the  cut  surface  is  brushed  over  with  a  strong 
solution  of  zinc  chloride  (gn  xx,^ — jj,),  or  Wbiteheud's  varnish.  This 
is  a  modified  **  Friars  Balsam/*  a  saturated  solution  of  iodoform  in 
ether  being  substituted  for  the  spirit,  and  one  volume  in  ten  of  turpen- 
tine being  added.  Ice  is  given  to  suck,  and  milk  and  brandy  and  beef- 
tea  are  administered  either  by  a  soft  cesophageal  tube  or  by  enemata, 
or  both.  But  I  have  generally  found  that,  after  the  first  six  hours,  a 
patient  previously  practised  in  the  matter  will  give  himself  sufficient 
food,  with  a  feeder  and  tube  attached.^  A  glass  of  pale  ale  is,  usually, 
early  acceptable. 

After  the  patient  has  Inid  bis  first  sleep  the  surface  is  brushed  over, 
every  two  or  three  hours  at  first,  with  formalin,  and  he  is  soon 
encouraged  to  sit  up  and  wash  out  his  mouth  constantly  with  carbolic 
acid  (i  in  60  or  80),  a  wash  of  a  tablespoon ful  of  spirit  of  wine  in  a 
tumbler  of  water  (Hutchinson),  or  Condy*s  fluid.  It  is  not  the  wash 
that  is  of  so  much  importance  as  the  frequency  and  painstaking  with 


*  If  thia  IB  not  Ihe  case, 
safficient. 


a  soft  tube  moat  bs 


Hutrioit  enemata  are  not 


6o6 


OPERATIONS   ON   THE   TTEAD   AND   NECK. 


which  it  ia  used.     From  time  to  time  the  stump  is  painted  over  with 

formnliit,  or  Whiteliead's  antiseptic  vannsli.  The  patient  should  be 
ke[*t  warm  and  free  from  draughts,  and  propped  tip  or  turned  on  to 
either  side  altt^rnately.  I  try  to  induce  my  patients  to  sit  up  a  little 
on  the  seeojid  day  if  possible,  and  get  them,  when  this  is  feasible,  into 
an  arm -chair  a  day  or  two  later.  Yolks  of  eggs,  arrowroot,  soups, 
pulped  vegetables  in  broth,  ale  or  stouts  and  such  like,  are,  as  soon  as 
possible,  tnken  in  addition  to  the  milk  and  hrandy  and  beef-tea. 

Causes  of  Failure, 

In  considering  the  deaths  which  follow  soon  after  the  operation,  the 
effects  of  pre-existing  bronchitis  and  emphysema,  interstitial  nephritis, 
aoilic  disease,  and,  sometimes,  previous  hflemorrhage  from  the  growth 
may  have  to  be  remembered. 

(i)  Broncho-pneumonia.  Abscess  and  gangrene  of  the  lungs. 
Empyema.  As  these  are  infective  in  their  nature,  and  due  to  (he 
patient  breathing  foul  gases  and  drawing  down  putrid  tin  ids  into  his 
lungs,  the  treatment  nmst  he  preventive,  every  endeavour  being  made 
to  keep  the  mouth  sweet  and  to  relieve  the  patient'sbreathing  by  attention 
to  the  details  already  given. 

(2)  Hemorrhage.  This  is  rarely  met  with  at  the  time  of  the 
operation  or  soon  after,  if  every  spirting  artery  has  heen  properly 
secured. 

HflemoiTh age  will  also  be  rarely  met  with  as  a  secondary  complication 
if  the  wound  has  heen  kept  sweet.  In  cases  of  bleeding,  if  the  applica- 
tion of  a  silk  ligature  to  the  bleeding  point  taken  up  hy  a  Sponcer 
Wells's  furceps  or  a  tenaculum  is  impossible^  firm  yiressure  with  a  sponge 
and  adrenalin  chloride  should  he  nuide  use  of  aftrr  all  clots  have  been 
removed.  If  the  wound  has  heen  allowed  to  bec*>me  foul,  it  must  be 
cleansed  by  brushing  it  over  with  formalin  (i  in  250),  Whiteliead's 
varnish,  or,  in  the  absence  of  these,  with  turpentine — a  most  powerful 
cleansing  styptic,*  and  one  alwuys  to  be  used  in  |>reference  to  per- 
chloride  of  iron.  If  all  the  above  fail,  either  applying  and  leaving 
in  situ  a  pair  of  Spencer  Wells's  forceps,  packed  around  with  soft 
gauze,  or  ligature  of  the  lingual,  must  he  resorted  to  (q,i\)» 

(3)  Cellulitis.  Erysipelas.  (4)  Pyemia,  (5)  Exhaustion — more 
rarely,  shock.  (6)  Oedema  of  the  glottis.  (7)  Suffocation  from  falling 
back  of  the  tongue.  (8)  lleappeftraiice.  1  have  spoken  fully  of  the 
gravity  of  this  at  pp.  579  and  605.  For  the  first  year  after  the  opera- 
tion every  patient  should  come  under  skilful  supervision  at  intervals 
of  a  mniith  and  no  longer* 

The  steps  already  detailed  of  the  different  operations  on  the  tongue 
will  suffice  for  the  rare  cases  of  Barcoma.  For  fuller  infornnition  I 
will  refer  my  readers  to  an  article  by  Sir  A.  Fripp  and  Mr.  Swan 
(Prartitionert  May,  1903,  p,  673).  The  following  are  the  directions 
for  treatment  :  '*  One  point  which  appenrs  to  he  very  emphuticaily 
demonstrated  hy  the  eases  which  we  have  collected  is  that  these  tommtrs 
should  be  wideli/  removed  by  an  incision  into  the  healthy  lingual  tissue 
well  clear  of  the  growth ;  for  although  the  ease  with  which  the  obvious 


*  Hee  the  rcnmrks  on  a  case  fif  lig^ature  of  tbe  occipital  artery.  If  the  bicctling  is  of 
the  natuRB  of  ooitagj  solution  of  adrenalin  and  one  or  two  injectionB  of  ergotin  shoald 
certainly  be  tried* 
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new  growth  can  sometimes  be  enucleated  is  very  tempting,  yet  such  a 
method  of  separation  from  the  surrounding  compressed  tissues  is 
extremely  liable  to  be  ineffectual  in  removing  all  traces  of  the  growth, 
the  pseudo-capsule  remaining  will  contain  the  nucleus  for  a  recurrence 
at  a  later  date.  The  question  which  method  of  operation  is  most 
applicable  depends  on  the  nature  of  each  individual  case,  and  among 
other  things  on  the  situation  and  volume  of  the  tumour.  Small  tumours 
of  the  anterior  part  can  be  attacked  from  the  mouth ;  those  placed  in 
the  middle  third  of  the  tongue  can  be  more  easily  reached  by  dividing 
the  cheek ;  but  those  cases  in  which  the  growth  has  extended  down- 
wards in  the  muscular  attachment  of  the  tongue,  whether  projecting 
in  front  of  or  behind  the  circumvallate  papillaa,  demand  a  suprahyoid 
incision,  opening  up  the  floor  of  the  mouth  or  the  pharynx  as  the  case 
demands.  If  recurrence  should  ensue  the  secondary  tumour  must 
again  be  removed,  and  widely." 
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OPERATIONS   FOB    GROWTHS    OF    THE    TONSIL, 
FAUCES,    BASE   OF   TONGUE    AND    PHARYNX. 

The   new  growths   here  are  most  commonly  round-celled  sarcomata 
and  epitheliuraata* 

Iq  sarcoinata,  in  adults,  there  is  a  steady  enlarf^ement  of  one  tonsil, 
without,  at  first,  pain  or  inflainiiuition  ;  a  ghjhuhir  swelling,  the  size 
of  a  walnut,  appearing  firmly  elastic,  tending  to  infiltrate  adjacent 
structures,  and  fungate  as  a  sloughing  mass  into  the  mouth. 

In  the  epitheliomata  the  patients  are  older ;  the  mischief  often 
begins  as  **  a  sore  throat  J*  The  muss  occupying  the  site  of  the  tonsil 
is  now  much  harder,  and  soon  ulcerates,  forming  an  excavated  ulcer 
with  the  characters  of  epithelioma,  and  soon  implicating  adjacent 
parts,  Thu  hase  of  the  tongue  may'  be  involved  secondarily.  Dysphagia, 
emaciation,  *.lc,,  are  more  rapid  here. 

Before  describing  any  operations  for  removal  of  tonsillar  growths,  it 
is  right  to  allude  to  their  great  nuilignancyj  owing  to  the  rapidity  with 
which  the  glanils  are  affected  btith  in  epithelioma  and  most  of  the 
sarconnita.  In  this,  rather  thiin  in  tlie  importance  of  its  relations,  lies 
the  failure  of  operationB  on  the  tonsil,  and  no  one  who  has  watched 
the  rapidity  with  which  (owing  to  the  intimate  connection  between 
the  tonsil  and  the  lymphatic  glands)  enlargement  of  the  glands  at 
the  angle  of  the  jaw  takes  place  in  subacute  tonsillitis  will  wonder 
at  this.  Diagnosis  at  the  earliest  possible  moment  is  of  the  greatest 
importance  here* 

Mr.  Butlin  (Oper.  Surg,  of  Malig,  />i«*,  p.  176)  writes  on  this  malig- 
nancy :  Sarcoma  of  the  tonsil  '*  proves  fatal^  in  very  many  instaneeSi 
within  a  year  or  even  six  months  of"  its  first  appearance ;  indeed,  few 
persons  survive  for  more  than  tliree-quarters  of  a  year," 

Dr,  Newman  (MaUg,  Dis.  of  Throat  and  No8i%  p.  176),  writing  of 
sarcomata  of  the  tonsil,  draws  a  distinction  here  which  may  have  some 
practical  importance.  While  admitting  that  round-celled  sarcomata, 
by  far  the  most  common  variety,  quickly  invade  the  glands,  lie  points 
out  that  the  spindle-celled  sarcomata  may  remain  limited  within  a 
capsule,  and  so  be  capable  of  complete  removah  Thus,  in  one  case  of 
Dr.  Newman's  the  patient  lived  five  years  after  removal  of  a  spindle- 
celled  sarconni  through  the  mouth,  and  then  died  rapidly  owing  to 
disease  appearing  in  the  opposite  tonsih 

OperationB. 

C.  Combined  Operations.  Through 
the  Mouth,  by  siittiiig  the  Cheek, 
and  Iiateral  Fharjugotomy. 

D.  Median,  or  Trana-Hyoid  Pharyn- 
gotomy. 


Through  the  Mouth. 
By  Incision  in  the  Keck, 
Iiateral  Pharysgotomy. 
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Wliiehever  metliod  is  chosen,  the  Heleetion  of  cases  here  for  operfttion 
nuist  be  a  very  careful  one,  owing  to  the  p[reat  malignancy  of  tliese 
growths,  and  the  ndvaiiced  staf^e  which  tlie  disease  hus  often  reiiched ; 
even  in  these  regions,  we  often  hear  the  statement  tlnit  tlie  patient 
suffered  very  little  ineonvenience  in  tiie  earlier  stages. 

Cases  Favouiublk  for  Operation, — Wliere  tlie  griwth  is  still 
smalh  localised  to  the  toucli,  well  defined,  still  niovahle,  free  from 
ulceration,  and  where  no  enlarged  glands  can  he  made  out.  On  the 
otlier  hand,  where  tlie  swelling  in  the  jnouth  is  continuous  with  one  in 
the  neck,  each  diffuse  and  ill-localised,  and  the  primary  growth  showing 
a  frialile,  sloughy,  ulcerated  surface^  operation  will  be  contradndicated* 
Gastrostomy,  as  a  palliative  step,  may  here  give  some  relief.  In  inter- 
mediate auil  donbtfii!  eases,  as  where  one  or  more  etdarged  glands 
exist,  liut  still  sepnrate  and  n^ohile,  the  surgeon  will  be  justified  in 
giving  his  patient  a  chance,  knowing  the  distressing  future  if  the 
growth  he  left — tlie  agonising  earache,  the  dribbling  of  fo.^id  saliva, 
the  dysphagia,  &c-  The  following  points  require  particular  attention. 
Here,  especially,  is  it  true  of  malignant  disease,  tliat  the  misehii-f  is  liable 
to  he  found  more  extensive  than  was  thought  to  be  the  case  before  the 
operation.  Owing  to  the  danger  of  infective  pueumoina  the  presence  of 
a  11  y  bronchitis  is  agai  n  s  t  op  e  r  a  t  i  o  n .  And  the  sam  em  ay  1>  e  s  a  i  1 1  o  f  r  uses 
where  there  is  any  fixity  of  the  jaw,  as  this  suggests  extension  along  the 
connective  tissue  between  the  pterygoid  muscles.  Owing  to  tlie  diffi- 
culty in  feeding  the  patient — ^and  rectal  feeding  alnne  will  be  quite 
insufficient — the  vitality  of  the  patient,  and  his  amenability  to  directions, 
must  he  estimatcil  beforehand.  The  more  the  growth  encroaches  on 
the  orifice  of  the  larynx  tlie  greater  the  risk  of  hroncho*pnenuioina  and 
oedema  glotlidis.  Tlie  frequency  witli  wliich  tlu-  ghmds  are  early 
implicated  lias  already  been  referred   to. 

A.  Through  the  Mouth  alone.^ — This  method  can  only  be  made  use 
of  rarely,  as  in  a  very  early  stage  of  tonsillar  new  growtlis,  when  the 
disease  is  limited  to  tlie  tonsil  itself,  not  implicating  tlie  adjacent  inllars, 
ami  when  there  is  not  the  lenst  evidence  of  glandular  enlargement. 
Dr.  Newman*s  case,  referred  to  above,  justifies  occasional  resnrt  to  it. 

If  tlie  following  operation  seems  sonn^what  severe,  the  infiltrating 
tendency  of  growths  here  must  be  remembered. 

The  surgeon  having  decided  the  question  of  a  preliminary  laryn- 
g*>tomy*  (p.  014),  the  patient^H  head  is  suitably  raised  and  supported, 
in  a  good  light,  and  tlie  cheek  on  the  ntTected  side  divided  from  the 
angle  of  the  mouth  to  the  masseter,  the  two  emis  of  the  facial  artery 
being  secured*  Tlie  mouth  is  now  kept  widely  open  by  a  gag  inserted 
on  the  opposite  side,  the  tongue  drawn  out  of  the  mouth,  and  tlie 
masse ter  pnlletl  backwards  by  a  retractor.  As  much  room  and  light 
as  possible  btdng  thus  olrtained,  tljo  surgeon  divides  the  soft  jifdate 
first  in  the  middle  line,  and  then  from  within  ontwnrds  with  scissors; 
he  next,  either  with  the  same  instrument  or  with  a  bhmt  dissector  and 


•  Wkile  I  advocate  this  atcp  and  plugging  the  fauces  in  all  cases,  it  sliould  cerTainly  be 
taken  in  those  caaea  where  tbe  growth  encroaches  apon  the  back  of  the  tongue,  and  where 
the  patient  has  had  any  broncbitis.  By  ilH  adoption  one  object  of  elit  Jing  the  cheek,  viz. 
getting  the  bloo  1  away  ^^uickly  from  the  upper  aperture  of  the  air  passagea,  ia  removed. 
The  tube  ia.  usually,  takea  out  at  tbe  close  of  the  operation  (footnote,  p,  6t4)« 
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his  iiail,  dissects  finnniil  niul  carofully  extirpates  the  tonsil  with  the 
pillars*  The  whuk  operation  should  In?  slowly  and  deliberately  carried 
out,  the  surgeon  cutting  wide  of  the  growth  and  encroaching  on  the 
tongue,  &c.,  if  needful.  He  thus  removes  the  growth  together  with  a 
margin  of  healthy  tissue,  and  gives  his  patient  the  best  chance.  As 
pointed  out  above  by  Br.  Newman,  some  sarconuitahere  are  encapsuled, 
and  can  be  shelled  out.  KecuiTence  is,  nnfortuiiately,  not  less  probable 
after  this  step  (Butlin,  loe,  supra  cit.,Y\.  175)*  The  method  of  removing 
widely  is  far  preferable.  Bleeding  will  be  best  arrested  by  temporary 
forci-pressure  and  firm  spunge-iiressnre. 

Some  surgeons  do  the  whole  operation  with  the  cautery  instead  of 
the  scissors.  In  this  case  the  cantery  nnist  be  used  at  only  a  dull  red 
heat  for  fear  of  litem urrlnige.  The  surgeon  must  he  prepared  for  its 
leaving  indurated  tissues  which  may  simybitc  deposits  of  gruwth,  and 
for  the  tvndeney  tif  the  instrnuient,  as  it  is  quickly  cooled  down  by  its 
contact  with  succulent  tissues,  to  stick  to  them*  A  little  additional 
heat  frees  it  at  once,  far  more  satisfactorily  than  pulling  it  away.  The 
objections  to  the  cautery  are — (1)  that  it  requires  a  special  instru- 
ment, which  may  not  be  at  baud;  {2)  if  it  destroys  an  infected  surface, 
it  also  introduces  infection  and  risk  of  secondary  hajiuurrhage ;  (3) 
with  it,  it  is  vt^ry  dilhcult  to  judge  aright  of  the  nature  of  the  surfaces 
divided,  wliethrr  sountl  or  infiltratecl  ;  (4)  it  necessibites  the  use  of 
chlorofunn,  which  may  be  inconvenient.  For  these  reasons  the  use  of 
the  cautery,  if  it  be  employed  at  all,  should  be  limited  to  searing 
thoroughly  the  surface  of  the  wound,  an<t  I  consider  the  use  uf  a 
strong  sohition  of  formalin  (pp.  486  arjd  451)  preferable. 

On  the  other  hand  Mr*  Watson  Clieyne  considers  the  tberuio- 
cautery  the  best  means  of  removing  an  epithelioma  of  the  tonsil  and 
fauces,  for  these  reasons.  There  is  little  lileeding  at  the  time  ami,  as 
this  method  destroys  any  infected  epithelioma  spreading  superficially, 
it  probably  gives  an  additiunnl  safeguard  against  reajipearance  of  the 
growth.  The  cauteiy  leaves  a  surface  from  which  there  is  much  less 
discliarge  in  the  earlier  stages  than  tliere  would  be  from  a  clean-cut 
wound.  The  area  to  be  rejuoved  should  be  tirst  marked  out  by  the 
fine  point,  as  by  this  step  the  surgeon  can  make  quite  sure  of  removing 
the  disease  completely  when  the  tissues  become  subsequently  unrecog- 
nisable from  the  burning.  Any  glands  which  require  removal  are  best 
dealt  with  first,  immediately  before  the  operation  in  the  rnoulh,  the 
wound  being  sutured  and  protected  with  gau'^e  during  the  operation  in 
the  mouth.  As  the  edges  of  a  cautery  wound  cannot  be  sutured,  he  only 
recommends  this  method  for  small  gi'owths  situated  away  from  the 
larynx  and  not  requiring  an  opening  into  the  pharynx. 

The  case  of  small  growths  of  the  tonsil  accessible  from  the  mouth 
having  been  considered,  that  of  malignant  disease  situated  or  extend- 
ing low^er  down  will  next  be  referred  to.  I  slmll  suppose  that  the  glands 
require  investigation,  but  that  there  is  no  softening  or  adhesion  of  these 
to  the  soft  parts  overlying  them  or  to  the  jdiaryux. 

The  folUjwing  courses  are  open  to  the  surgeon  : 

B,  Lateral  Pharyngotomy.  C,  Lateral  Pharyugotomy  combined 
with  division  or  partial  reseetion  of  the  mandible,  with  one  through 
the  mouth,  by  slitting  the  cheek,  or  with  Langenbeck's  operation 
(p.  001)*     1>,  Median,  Sub-  or  traas-hyoid  Pharyngotomy, 
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B,  Lateral  Pharyngotomy. — The  glands  having  to  he  dealt  with  an 
incision  is  inatie  along  the  upper  half  of  the  anterior  liorder  of  the 
sterno-mastoid— it  may  have  to  be  extended  to  the  steniinn — nnd  a 
second  carried  forwards  from  this  at  the  level  of  the  hyoid  bone 
curving  upwards  to  the  mandihle  to  one  side  of  the  chin.  The  sub- 
mental group  of  glands  is  rarely  involved  in  these  cases.  The  skin, 
platysnia  and  fascia  having  been  divided  and  the  external  jugular, 
occasionally,  secured,  the  Haps  are  dissected  up  and  down  and 
wrapped  in  sterile  gauze.  The  facial  vessels  are  next  divided  between 
ligatures  and  the  sub^nHixillary  salivary  and  lymphatic  glandfi  cleared 
out.  If  the  glands  are  extensively  involved  the  incision  along  the 
sterno*mastoid  must  be  extended  to  the  sternum  and  the  deep  cervical 
group  extirpated  with  the  precautions  given  at  p.  G04.  The  operator 
now  decides  according  to  the  vascularity  and  extent  of  the  primary 
growth  whether  he  will  deal  with  the  externa!  carotid  by  ligature  and 
extirpation  of  its  branches  (ligature  of  external  carotid),  or  whether 
he  will  be  satisfied  by  tying,  close  to  their  origin,  such  branches  as  the 
lingual,  the  ascending  palatine  (if  not  already  secured  by  the  ligature 
of  the  facial)  and  tlie  ascending  pharyngeal.  This  question  is  con- 
sidered a  little  later  (p.  613).  The  further  steps  in  exposure  of  the 
pharynx  are  division  of  the  muscles  which  overlie  it,  the  digastric  and 
8tylodi3^oid  first,  then  the  stylo-glossus  and  stylo-pbaryngens,  and  the 
my  1  o-hy o i d  an d  by  oglo s s u s  as  far  as  m ay  be  n e ce s s ary .  T h e  1 1 y p k *g\ o ssal , 
gustatory  and  glosso-pharvngeal  will  be  in  the  upper  part  of  the  wound 
and  the  superior  laryngeal  nerve  in  the  lower.  All,  especially  the  last, 
are  to  be  spared  when  possible.  The  pharyngeal  wall  is  now  exposed. 
With  the  aid  of  a  finger  in  the  mouth,  or  slitting  the  cheek,  the  growth 
is  now  rejnoved  witli  as  free  a  margin  as  possible  with  scissors.  If 
the  vascularity  of  the  growth  or  other  conditions  seem  to  require  the 
use  of  the  cautery  the  surgeon  must  remember  the  difficulty  which  this 
method  entails  in'estinniting  tbecondition  of  the  tissues  left  after  its  use. 

Question  of  Closure  of  the  Pharynx.— Tins  very  important  matter 
must  now  be  referred  to.  Innnediate  closure  with  sterilised  catgut  in 
one  or  two  layers,  care  being  taken  not  to  allow  any  inversion  of  the 
nnicous  membrane^  has  the  advantage,  if  the  sutures  jire  sufiiciently 
close  and  if  they  hold,  of  diminishing  very  largely  the  escajjc  of 
infected  discbarges  from  the  pharynx,  and  of  facilitating  the  swallowing 
and  feeding  of  the  patient.  This  step  is  strongly  recommended  by 
Mr.  Watson  Cheyne.  On  the  other  hand  owing  to  the  stitches  very 
rarely  holding  here  as  in  the  case  of  the  cesophagus  {q.v,),  escape  of 
the  above  discharges  into  tlie  deepest  part  of  the  wound  and  a  most 
dangerous  cellulitis  has  not  infrequently  followed  suture  of  the 
pharynx,  especially  when  this  has  been  followed  by  suture  of  the 
superficial  incisions.  I  advise  that  the  upper  part  only  of  the  opening 
in  the  pharynx  be  sutured,  a  drainnge-tube  inserted  here,  the  wound 
lightly  phigged  with  a  strip  of  sterile  gauze,  and  a  few  sutures  of  stout 
salniun  gut  or  of  silver  wire  inserted  in  tiie  flaps  so  that  these  can  be 
partly  drawn  together  when  the  deeper  part  of  the  wound  is  safely 
closed.  As  feeding  of  these  patients  by  the  mouth  is  imperatively 
needful,  an  additiojial  precaution  taken  by  some  is  to  pass  a  soft  tub© 
by  the  nose  below  the  wound  in  the  pharynx.  To  prevent  this  being 
vomited  when  the  patient  is  recovering  from  the  antestliesia,  or  wlien 
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lie  is  restleBs  and  nmiinennbl*^,  llie  tube  nifty  l>e  sutured  to  the  mncaus 
menilirrtiie  of  the  pliarynx  with  catgut.  But  tliis  step,  whilti  it  meets 
any  difficulties  in  the  frequent  passage  of  the  tube,  prevents  its  being 
boiled  after  each  feeding.  In  ni}'  experience  the  pa<%gage  of  a  soft  tube 
at  intervals  is  generally  preferable.  Where  the  opening  in  the 
pharynx  h  too  large  for  suturing,  or  where  the  cautery  has  been 
eniphiyed,  plugging  with  gauze  both  of  the  deep  nnd  superficial 
wounds  must  he  resorted  to,  V,  Bergmann*s  suggestion  to  suture  the 
edges  of  such  a  gap  to  those  of  the  skin  w^ound  appears  to  me  to  have 
disadvantages  which  outweigh  the  advantages.  It  certainly  nllows 
the  discharges,  usuaily  ahuudnnt,  to  escape  freely,  and  the  patient  can 
be  fed  by  the  fjstuhi  thus  formed.  But  where  the  gap  in  the  pliarynx 
is  hirge  it  will  he  by  no  means  easy  to  draw  tlie  deep  lying  edges  of 
this  up  til  the  ftkiii,  and  the  aubse^juent  closure  of  the  wound  will 
present  dilhculties. 

C.  We  will  now  consider  cases  where  the  growth  is  situated  higher  up 
and  further  back,  and  an  ordinary  lateral  plmryngotouiy  is  not  sufficient 
for  its  exposure.  This  is  jiftorded  by  division  or  resectnui  of  part  of  the 
mandible.  The  preliminary  steps  are  the  nanre  as  those  alrea<ly 
given,  the  upiier  end  of  the  hrst  incisi«ui  (p.  6ii)  being  carried  further 
back,  and  the  upper  Hap  dissecteti  higher  up.  Wlien  the  nnmdible  is 
exposed  and  the  submaxillary  region  cleared  out  the  bone  is  divided  in 
front  of  tlie  nnisseter  with  a  Gigli's  saw  (p.  8(U),  the  section  being  made 
obliquely  so  that  its  line  encroaches  more  upon  tlie  outer  aud  lower 
aspect  of  the  bone  tliun  upon  its  inner  and  upper»  because  the  sawn 
extremity  of  the  posterior  fragment  has  a  tendency  to  ]iass  inwards 
and  upwards  (Kocher).  Before  the  saw  is  used^  boles  should  be  drilled 
for  the  passage  of  the  uniting  w^ire.  The  two  halves  of  the  mandible  are 
now  drawn  forcibly  apart,  tbe  displacenient  of  the  anterior  fragment 
being  aided  by  free  division  of  the  posterior  belly  of  tbe  digastric  and 
the  stylo-hyuiij.  Where^  owing  to  the  extent  of  the  gro^vtli,  mere  division 
of  the  bone  and  separati^ui  of  the  fragments  will  not  give  sufficient 
room,  the  mandible  should  be  divided  obliquely  just  behiitd  the  angle 
and  the  ascending  ramus  reniuved  by  disarticulating  the  condyle. 
The  muscles  must  be  tletached,  including  the  posterior  part  of  tlie 
masseter,  aud  the  inferior  dental  artery  Jigalured*  If  the  angle  is  left, 
a  precaution  always  to  be  taken,  the  above  resecti«»n,  while  giving 
good  access  to  tiie  disease,  will  be  found  to  give  satisfactory  results  as 
to  subsequent  mobility  of  the  jaw  and  disfigurement. 

The  above  methods  apply  chielly  to  growths  involving  the  parts 
about  the  fauces ;  where  it  is  chiefly  the  region  of  the  orilice  of  the 
larynx  that  is  encroached  upon,  viz.,  base  of  tongue  and  epiglottis,  these 
parts  can  be  exposed  by  a  lateral  pbaryngotomy  which  opens  the 
pharynx  further  ft>rvvards,  and  removing  the  great  cornu  of  the  hyoid 
bone.  As  this  course  ruus  additional  risk  of  causing  injury  to  the 
superior  laryngeal  nerve,  and  tlius  an  insensitive  condition  of  the 
larynx,  ami  as  cases  involving  the  epiglottis  are  the  most  unfavour- j 
able  of  all  owing  to  the  especial  risk  of  aspiration -pneumonia,  ifl 
any  operation  is  perfonned,  it  should  be  a  median  or  trans-hyo 
pbaryngotomy  (p.  618)* 

The  after-treatment  will  be  similar  to  that  given  at  p.  605  and  '^ 

Choice  of  Operation,— \Vhere   the  growth   is  no  longer  quite 
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where  it  is  ij^jI  limited  to  the  tonsil  itself,  wliere  there  is  niiy  enlarge- 
ment of  glrtndsj  or  where  the  existence  of  this,  thoujj^h  not  certiiin,  is, 
from  tlie  tlurution  of  the  t'lise  or  the  ]>rfcsejict*  of  ulueraliotj^  very 
prohahle,  kttral  phnryn^'utorny,  with  or  without  iucision  of  tlie  elieek, 
shoiihl  he  perfonnetl.  It  givt?s  free  access  to  the  tonsil  ami  adjacent 
parts,  it  enables  the  sm'geon  to  liave  the  important  vessels  of  the  neck 
retracted,  it  lulmits  of  a  simnltancous  removal  of  enhirgeil  glands,  and 
putting  a  tenij>or»rv  loop  upon  the  connnou  carulid  (qj\),  or  liffature 
of  the  external  carotid,  or  trnsting  to  se^uriji^f  the  facial  and  lingual 
close  to  their  origin,  whichever  course  he  preferred.  On  tlie  other 
han<i,this  operation  is  a  severe  one.  I'hejaw,  if  divided,  must  he  wired, 
and  necrosis  of  the  bone  or  non-union  umy  follow.  For  it  must  he 
rejucinbered  that  this  wound  cunuot  he  an  aseptic  one,  and  the  upeniug 
in  the  pharynx,  especially  if  this  has  been  made  by  the  cautery,  may 
set  up  septic  infection  in  spite  of  draiinige.  The  following  words 
of  Prof.  Koclier  on  the  extent  of  fii>eration  prubahly  rerjuirf  d  are 
weighty  ones :  **We  would  warn  our  readers  especially  jjgainst  attempting 
to  operate  from  the  mouth  in  those  common  eases  of  carcinoma  situated 
at  and  behind  tlie  isthmus  of  the  fauces,  and  spreading  on  to  tho 
epiglottis,  and  involving  the  soft  palate  and  lateral  wall  of  the  pharynx, 
because,  in  cutting  wide  of  the  diseased  tissues,  one  cannot  avoid  ihnng 
a  serious  injury  to  adjacent  i>arts  and  dividing  large  arteries.  If  the 
carotid  is  wounded  in  adherent  indurated  tissues,  there  is  a  great  risk 
of  not  being  able  to  arrest  the  Ineinorrhage  quickly  enuugli,  whereas 
from  outside  one  can  control  tlie  large  vessels  w^ith  much  greater 
certainty*  If  the  new  growth  involving  the  tongue  and  pharynx  has 
extended  to  the  fold  lietween  the  jaws  and  the  bone  itself,  it  is  best, 
after  dividing  the  lower  jaw  as  above  described,  and  sepmiiting  the 
capsule  of  the  joint  and  the  external  pterygoid,  to  disarticulate  and 
remove  the  ascending  ranms,  after  detaching  the  healthy  muscles, 
including  the  masseler.  In  this  way  suhsec[uent  cbisure  of  the  jaw  is 
most  certainly  avoided/'  Cases  involving  the  t^pighdtidean  folds  or 
tijeir  neigbhourhoud  are  the  moHt  unfavourable  of  all  owing  to 
es{iecial  rink  uf  asj)jration*i>neuinoniii. 

Fosaible  Aids  in  the  above  OperationB. 

I.  IJtjatitrc  of  Extirnal  Cat'otitL — At  (irst  sight  thin  wtc[i,  wbieh 
ensures  very  little  bleeding,  a  clear  field  of  operation,  and  absence  of 
anxiety  as  to  blood  entering  the  biryux,  aet^ms  one  **(  universal  nppli- 
eatioiu  But  again,  the  faet  that  the  woun*!  nniy  become  infected 
renders  nieie  ligature  one  of  risk.  With  tin'  pharynx  o|jeued  in  tlie 
neck,  or  a  laryngotomy  or  tracheotoiuy  perlotnied,  and  tin*  tulie,  if 
necessary,  retained,  infective  softening  and  ulceration  about  the  ligaturo 
n  I  ay  occur  w  i  t  h  fa  ta  1  s  c  c  c  u  1  d  a  r  y  1 1  lu  i  u  o  r  r  li  a  ge .  1 M 1  u  s  M  r .  W  a  th  o  n  C .'  b  ey  1 1  e 
lost  a  patient  twenty  dive  davs  after  an  cxtcnftive  o|>cratiou  for  epithe- 
lioma of  one  tonsil  {OhjcrtH  nttti  IJmHh  uf  Opvvut'uHiH  for  (UtHVf*t\  \u  59), 
He  stales  tliat  Pohiillon,  who  has  tied  \\\v  exti'mal  carotid  in  mont  of 
his  eases,  has  lost  several  fiom  this  iiuis*'.  Mr*  ('heyne  is  inclinrd, 
therefore,  only  to  make  use  of  ligature  of  the  external  carotid  when  the 
operation  is  pe  d  in  two  «tageB* — viz.,  removal  of  the  enlarged 


«  iii)o|itcrl  (litN |i1fiii, n  wvi'k  laler?oiilatf  bt^l  wi  <  n  Uie 
LeedlaK  from  thu  iltHpt^r  (ijirtii  thiia  if  Ibc  external 
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glands  and  ligature  of  the  external  caratid  first,  and,  about  a  week 
later,  removal  of  the  growtli  in  the  throat. 

Fritaary  and  secondary  hteniorrhage  alike  will  best  be  met  by 
adopting  DawbArn's  method  of  exci&ing  the  external  carotid  and  its 
branches  (see  lifjatnre  of  this  vessel), 

2.  Qtu'sHon  o/'  a  Pniim'mari/  Ijaryngotomy  or  Tracheotomy,* — ^The 
ol>jectinns  to  this  step  are  obvions.  It  introduees  another  and  neces- 
sarily infected  wound  ;  it  is  the  means  of  colder  air  being  introdnoed  ;  it 
interferes  with  oonghiug  and  ejnptying  tlie  upper  air-passages, an  inter- 
fercaice  alrendy  brought  about  by  the  wound  in  the  pharynx.  On  the 
other  hand,  this  course  has  manifest  advantages  which  are  thus  put 
by  Mr.  Watson  (Jheyne  {Ihid.,  p.  71) :  **  Wliere  an  attempt  is  made  to 
remove  the  tumour  withmit  division  of  the  jaw,  or  without  ligature  of 
the  extertial  carotid,  arid  where  the  mass  fills  up  the  throat,  and  more 
especially  where  it  runs  down  towards  the  entrance  of  the  larynx  and 
on  to  the  tongue,  the  necessary  manipulations  cannot  be  carried  out 
without  interfering  with  the  breathing,  and  exciting  so  much  effort  on 
the  part  of  the  patient  that  there  is  a  very  great  risk  of  septic  dis- 
charge and  blood  being  drawn  into  the  lungs  ;  and  besides,  it  is  very 
necessarj'  in  these  operations,  in  order  to  ensure  that  the  disease  is 
remove<l  as  thoroughly  as  possible,  that  there  sliould  be  no  haste  in 
their  performance,  and  that  the  surgeon  should  be  able  to  see  exactly 
what  he  is  doin^.  Some  prefer  to  do  the  tracheutoniy  three  or  four 
days  before  the  major  operation,  but  I  fail  to  see  the  advantage  of  this  ; 
on  the  contrary,  it  must  be  remembered  that  after  three  or  four  days 
the  disciiarge  from  the  traeheotomy  wound  has  become  more  or  less 
sejjtic,  and  consequently  in  introducing  a  big  tube,  such  as  llahn*s, 
some  of  the  pus  may  be  pushed  before  it  into  the  trachea.  *  .  .  Pre- 
liinitiary  tracheotomy  is  by  no  means  an  absolute  safeguard  against 
septic  pneumonia,  and  I  should  be  inclined  to  try  and  do  without  it 
where  the  disease  is  high  up,  or  wliere  it  is  behind  tlie  tonsillar  region, 
and  where  the  base  of  the  tongue  or  the  neigldjourhood  of  the  glottis 
are  not  interfered  with.  Where  the  base  of  the  tongue  is  interfered 
u^ithp  the  patient  does  not  swallow  nearly  so  readily  as  where  this  is 
not  the  case^  and  consequently  discharges  are  apt  to  accumulate  about 
the  orifice  of  tiie  larynx,  and  so  get  down  the  trachea.  Ilence,  Ln  these 
cases,  I  think  that  it  is  well  not  only  to  perform  preliminary  tracheo- 
tomy, hut  also  to  go  on  with  IIahn*s  tubes  for  some  days  after  the 
operation,  till  in  fact  the  patient  has,  to  some  extent  at  any  rate, 
regained  the  power  of  easy  swallowing.**     The  nearer  to  the  larynx 
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carotid  hml  jwat  been  tied  *'  (Jbid.^  p.  67).  Mr.  W.  Cheyne  only  mlTises  that  the  oijeration 
be  performccl  In  two  atflgea  iti  cases  where  the  patients  are  weakly,  and  the  larinmry  and 
gkmluhir  dlsejise  V>oth  ext^ioaive,  and  iKrhnps^  aim,  where  ligtiturt?  of  ttie  external  oarutid 
apj>eai's  to  be  *lesirable.  He  points  ont  a  serious  objeetiou  to  this  metho<l  of  operating — 
viz.y  that  after  removing  the  glandn,  open  lymphatic  vesselfl  are  left  which  may  contain 
or  convey  canceroiiit  material  to  the  ncwlj-made  wound,  and  thus  infect  it  before  the 
secoml  operation. 

•  While,  in  my  opinion,  a  laryngotomy  is  always  to  l>e  preferre<l  when  possible^  it  may 
be  needful,  in  some  of  thc«e  caseu  of  lateral  pharyngtit^jiuyT  to  perform  a  high  tracheotomy 
instead,,  aa  by  this  step  the  anicstbetiflt  is  less  in  the  way  of  the  openitor,  In  either 
case,  the  tube  Bliould  be  removed  as  soon  aa  possible,  bnt  owing  to  the  risk  of  cedcma  of 
the  giuttifl,  it  must  always  be  kept  at  hand  {nde  i^fm\ 
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til  Fit  the  growth  extends,  the  more  eaiphfttically  is  a  Iftiyiigotomv  or  a 
trftcheotowy  with  its  additional  risks  required.  And  in  ore  thuii  this, 
the  hij^ger  will  tlie  tiihe  need  to  be  rctninGd,  owing  to  the  risk  of 
cedema  of  the  glottis.  This  risk  is  present  during  tlie  first  fortnight,  i 
and  if  the  tube  has  been  removed  early,  it  must  always  be  kept  at 
hand. 

3.  The  TrendelenlH'rfj  position. — -Where  a  preliminary  laryngotomy 
or  traehcotomj  have  not  been  performed,  this  may  be  tried  after  the 
first  part  of  the  operation  when  the  glands  have  been  removed-  It 
has  been  strongly  advocated  by  Prof.  Keen,  of  Phihulelphia,  in  all 
severe  operations  affecting  the  larynx.  At  the  time  of  the  operation 
its  liability  to  cause  venous  congestion  must  be  remembered,  and  its 
niaintenanee  afterwards,  on  which  Prof.  Keen  lays  stress,  is  difficult 
owing  to  the  tendency  of  the  patient  to  slip  down  against  the  head  of 
the  bed.  This  may  be  obviated^  in  part,  by  Hexing  the  knees  over  an 
inelined  plane.  Like  a  laryngotomy  or  tracheotomy,  it,  of  course, 
cannot  be  relied  upon  to  entirely  prevent  the  occurrence  of  aspiration- 
pneumonia. 

4.  The  use  of  Eumine. — This  is  worth  remembering  in  the  deeper . 
stages  of  these  operations,  especially  those  carried  on  near  the  orifice' 
of  the  larynx.     By  the  smaller  quantity   of  general  amesthetic  tima 
required  the  amount  of  bleeding  at  a  trying  time  may  be  lessened. 

After- treatmont^^T he  same  precautions  as  after  removal  of  the 
tongue  must  be  taken  for  keeping  clean  the  wound  in  the  mouth  and 
neck.  At  the  close  of  the  operation  a  solution  of  zinc  chloride 
(gr.  40-51),  one  of  strong  formalin,  or  Wliitehead^s  varnish  is  applied. 
The  treatment  of  the  wound  in  the  pharynx  has  been  referred  to 
above,  the  patient  very  frequently  wasliing  it  out  by  one  of  tlie  fluids  j 
given  at  p.  605.  The  patient  should  have  practised  gargling  out  hii  ] 
mouth  and  fauces  beforehand  ([>.  581).  In  order  to  prevent  the  j 
frequent  soaking  and  changing  of  the  dressings  as  nruch  as  possible, 
he  ghould  use  sundl  quantities,  and  hold  his  head  on  the  opposite  side. 
It  will  probably  be  well  to  retain  one  drainage-tube  m  situ  for  a  week 
or  ten  da3's.  This  has  been  objected  to  on  account  of  the  danger  of 
erosion  of  the  external  carotid.  This  may  be  prevented  by  dealing 
with  the  vessel  as  advised  at  p,  614.  In  any  case  the  risk  of  insuffi- 
cient drainage  is  far  greater.  It  should  he  taken  out  and  boiled  before 
re-insertion,  daily*  Feeding  by  aid  of  a  soft  tube  passed  along  the 
sound  side  will  be  needful  for  some  time,  perhaps  as  long  as  two  or 
tlu'ee  weeks,  where  removal  of  the  parts  around  the  tonsil,  the  wall  of 
the  phar^mx,  or  the  base  of  the  tongue  has  been  extensive.  The 
patient^s  feeding  himself  should  be  forbidden  as  long  as  any  attempt 
at  this  causes  choking  or  coughing,  owing  to  the  danger  of  fluids 
entering  the  air- passages.  During  feeding  a  pad  of  gauze  should  be 
placed  over  any  opening  in  the  neck,  Mr.  Watson  Cheyne  has  found 
it  useful  to  keep  tiie  patient's  head  hanging  over  the  side  of  the  bed 
and  turned  towards  the  sound  side,  the  liquid  being  taken  in  small 
amounts  and  very  slowly.  As  after  removed  of  the  tongue,  the  patient 
should  sit  up  and  be  got  out  of  bed  as  soon  as  possible, 

Madian  Phari/ngotontjf,—A^  this  form  of  pliaryngotomy  has  been  but 
little  performed  in  England,  and  as  it  is  highly  spoken  of  hy  Prof- 
Kocher,  I  have  described  below  in  full  the  difterent  methods  which 
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he  recommends,  viz.,  Sub-hifoid  Phari/npotmny  by  a  free  transver 

incision,  anil  Median  Phari/utfotomj/  by  a  T-shaped  incision,  by  which 
not  only  is  a  f^\*vvth  of  the  pbnrvnx  but  part  of  the  larynx  as  well 
reniuved  (Stiles^s  TranK.  of  ^tli  Oennan  ed.»  p,  I2i).  I  have  also  added, 
because  I  believe  that  it  gives  a  better  exposure  of  the  parts,  the 
French  method  of  tmns*hyoid  pijarynp;otoinyj  in  which  a  vertical 
iueiHion  is  niiide  and  tlte  hyoid  bune  divided.  In  my  experience, 
the  last,  aided  if  needful,  by  division  of  the  ihvroid  cartilu^'e,  ^ivea 
suOicient  room  for  deal  in*,'  witli  growths  of  any  extent  which  it  ia 
advisable  to  attack »  The  first  two  will  enable  the  surgeon  to  remove 
a  foreign  body,  and  to  deal  with  growths  of  more  limited  size* 

**  Snh'fiifoid  Phan/mfotomtf,  httroduced  by  Malgaigne  and  Langenbeck, 
deserves  special  attention.  By  utilising  all  the  advantages  of  this 
procedure,  the  operation  becom*^s  nuich  more  frequently  indicated 
than  forjuer  authors  sujiposcd.  It  has  the  advantiige  of  giving  excel- 
lent access  with  little  iitjury  tu  the  surrounding  structures.  Not  only 
is  the  operation  indicated  for  the  removal  of  all  growths  sittmted  at 
the  entrance  of  the  larynx,  €,g,,  growths  involving  the  epiglottis, 
arytoeno-epi^lottidean  folds,  arytoenoid  cartilage,  mucous  membrane 
at  the  level  of  the  liyuid  bone,  and  of  the  sinus  pyiifonnivS,  but  e«]ually 
for  gi'owtbs  situated  at  the  root  of  the  tongue,  and  on  the  lateral  and 
posterior  walbs  of  the  pharynx  as  far  down  as  the  cjisopluigus, 

*'  We  have  fournl  preliminary  triicheotoiny  and  packing  unnecessary  ; 
blood  can  be  prevented  entering  the  larynx  by  having  the  patient  in 
the  correct  oblique  position,  A  general  amesthetic  can  be  dispensed 
with,  and  insteail,  a  i  per  cent,  solution  of  cocaine  can  be  injected  for 
the  skin  incision,  and  5  to  lu  per  cent,  solution  can  be  repeatedly 
painted  on  the  mucous  membrane. 

**  The  incision,  four  inches  long»  is  made  along  the  hyoid  bone  from 
the  greater  horn  on  one  side  to  that  on  the  other,  dividing  the  akin 
and  muscular  til*res  of  the  platysnni.  The  hyoid  bone  is  then  exposed 
and  the  anHstomosis  of  veins  crossing  it  an*  ligatured.  The  hyoid 
artery  and  vein  He  on  the  bone,  and  are  retracted  to  tlie  upper  side  of 
the  wound.  The  muscbts  inserie^l  into  tlie  lower  border  of  the  liyoid 
bone  ai'e  ilivided  at  their  insertions. 

**  The  thyro-iiyoid  mejnbrarje  is  now  exposed.  The  central  part 
appears  as  a  broad  ttnse  ligament,  but  the  latertil  paiis  are  thinner. 
The  central  poitiiui,  which  encloses  fat  and  often  a  bursa,  is  trans- 
versely divided  along  the  bone.  The  mucous  meiiibrane  is  similarly 
divided,  giving  rise  to  some  spouting  from  small  vessels.  We  do  not 
consider  it  advisable  to  divide  it  at  a  distance  from  the  hyoid,  on 
account  of  the  superior  laryngeal  nerve,  which  enters  the  larynx  by 
piercing  the  lateral  part  of  tlie  tbyro-hyoid  membrane.  If  the  twigs  of 
the  nerve  are  cut,  the  larynx  becomes  insensitive,  «nd  allows  of  the 
entrance  of  food,  mucus,  and  wound  secretions  into  the  larynx.  As 
these  foreign  bodies  cannot  be  rettexly  coughed  up  aspiratioii- 
piieutnonia  is  developed. 

'*  The  epiglottis  can  now  be  seized  with  a  hook  at  its  upper  border 
and  drawn  forwards.  This  gives  an  excellent  view  of  the  entrance  of 
the  larynx,  especially  the  neigldiourhood  of  the  arytcenoid  cartilages, 
whicli  is  so  often  the  seat  of  disease  (tuberculosis  and  cancer),  and  also 
of  the  lowest  part  of  the  pharynx  and  the  root  tif  the  tongue.     If  the 
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epiglottis  must  be  removed,  it  is  seizefl  with  a  liook  at  its  lowest 
point  (whicli  can  be  easily  felt  above  the  dip  hi  the  thyroid  cartilage) 
and  dragged  outward s*  After  the  mucous  meuibrane  has  been  divided 
it  can  be  ensily  pulled  out  and  cut  away.  As  in  laryugotomy,  tlie 
reflex  irritation  of  the  mucous  meiubrane  must  be  quieted  by  frequent 
applications  of  a  5  per  cent,  cocaine  solution,  bo  as  to  enable  the 
operation  to  he  continued  in  comfort. 

**  The  new  growth  should  be  thoroughly  removed  with  the  thermo- 
cautery, the  parts  being  clearly  exposed  to  view.  The  cautery  arrests 
all  oozing,  atid  gives  a  better  chance  of  a  .radical  cure.  As  regards 
after  treatment,  it  is  well  under  certain  circumstances  to  perform 
tracheotomy  to  avoid  tlie  danger  from  cedenm  glottidis,  which  often 
develops  in  an  extremclv  insidious  way,  and  luay  cause  danger  hum 
asphyxia.  The  main  wound  is  dressed  with  iodoform  gauze  and 
collodiun.  We  used  foriuerly  to  stutf  the  wound,  hut  we  have  ntrw 
abandoned  the  practice.  As  we  always  cut  round  new  growths  with 
the  tine  blade  of  a  thermo* cautery  and  carefully  st(>p  all  bleeding,  we 
have  found  it  sufficient  to  insist  that  the  patient  must  lie  with  the 
hetid  low  whenever  he  is  recumbent ;  hut  he  should  be  allowed  to  git 
up  very  early,  to  allow  of  easy  expectoration  of  the  secretions  of  the 
wound. 

**  We  avoid,  wherever  it  is  possible,  performing  secondary  tracheotf>my. 
It  is  only  when  the  sensitiveness  of  the  larynx  has  been  destroyed  by 
injury  to  tlie  8U[)erior  laryngenl  nerve  that  one  cannot  trust  to  the 
cuugh-rellex  to  prevent  secretions  from  llowing  down. 

**  Mi'dian  P/u(n/i///ofo •////.— Owing  to  the  extreme  frequency  of  tumours, 
especially  curcint>nni,  in  the  region  uf  the  entrance  of  tlje  larynx,  i.</., 
ati'ectingnne  of  thearytoenuid  cartilages  and  the  ary-epigiottidean  tolds, 
and  iniiltrtitiijg  the  lateral  wall  uf  the  pharynx  and  the  sinus  pyriformis, 
it  is  advisable  to  give  a  definite  description  of  the  method  of  exposing 
the  lowest  part  of  the  pharynx  with  the  least  destruction  of  the  parts. 

**Just  as  we  have  lately,  on  principle,  employed  a  median  incision  for 
tlje  tongue  and  upper  part  of  the  pharynx,  we  have  similarly  restricted 
the  use  vi'  latenil  phaiyngolumy  in  favour  of  median  plnuyngotomy, 
for  cases  of  carcinoma  such  as  tiiose  for  which  we  have  frequently  been 
called  upon  to  operate,  and  the  results  have  been  thorough!}^  gratify* 
ing  as  regards  its  precision  and  the  minimum  dannige  done  to  the 
surrounding  structures. 

**  The  incision  is  nnide,  as  in  sub-hyoid  pharyngotomy,  along  the 
h>wer  border  of  the  hyoid,  hut  extending  fartlier  outwards  on 
the  diseased  side,  and  only  about  ij  inch  across  the  middle  line  on 
the  healthy  side.  From  this  another  incision  is  carried  dowu  to  the 
tliyroid  ami  cricoid  cartilages  in  the  middle  line  as  fur  as  the  isthnuis 
of  the  thyroid,  care  being  taken  to  avoid  the  vertical  veins;  the 
transverse  veins  are  ligatured  as  in  inedism  hirvngotomy. 

'*  On  the  disett&ed  side  the  sterno-hyoid,  thjro  hyoid,  and  omo-hyoid 
are  divided  parallel  to  the  hyoid,  and  the  subjacent  thyro-hyoid 
membrane  is  cut  across  as  described  in  Bub-hyoid  plmryngotomy  ;  the 
tip  of  the  epiglottis  is  then  seized  witli  a  sninll  sharp  hook  and  dragged 
forwards  «nd  towards  the  healthy  side, 

*'  The  extent  of  the  new  growth  anteriorly  is  now  dehned,  and  the 
epiglottis  is  divided  J  cm,  in   front  of   the   disease   along  its  lateral 
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border  down  to  its  base.  By  this  means  a  better  view  is  obtaiuccK  and 
ont^  i.s  able  to  decide  how  mucli  of  the  rarti!ai:rinons  plate  of  the  thyroid 
will  have  to  be  excised.  The  thyroid  cartilage  is  then  split  in  the 
niitldle  line,  and  the  muscles  attached  to  the  wing  of  the  thyroid 
curtila^^e  are  separated,  alotifj^  witli  the  pericliondrinni,  from  the 
diseased  side.  Willi  a  sharp  liouk  the  wing  of  the  thyroid  on  the 
dist'tised  side  can  he  nnfficiently  drawn  outwards  and  downwards  to 
enable  the  tumour  to  be  detached  from  below  and  tlien  from  behind, 
and  the  mucous  membrane  to  be  divided  in  healthy  tissue  in  the 
region  of  the  aryto-noid  cartila|^e  (it  is  often  necessary  to  divide  it 
between  the  aryttpnoids).  The  new  growth  is  now  p^rasped  by  the 
fingers,  and  the  limits  of  the  hardness  examint'd  with  sufficient  exact- 
ness to  decide  where  the  soft  parts  (the  nmscnlar  attachments  of  the 
pharynx)  are  to  be  divided  from  tlie  outside.  Tlie  limits  of  the  mucous 
membrane  towards  the  pharynx  are  clearly  exposed,  and  the  removal 
of  half  or  so  of  the  larynx  alon^  with  jiart  tif  the  pharynx  can  be 
carried  out,  the  bleeding  being  easily  controlled  and  the  diseased 
tissues  couipletely  removed, 

**  In  this  operation,  just  as  in  simple  sub-hyoid  plvaryugotomy,  we 
dispense  with  a  preliminary  tracheotomy  by  operating  with  the  patient 
in  the  slo}ung  position,  and  we  use  cocaine  in  preference  to  chloroform. 

*' As  will  be  gathered  from  tlie  description,  we  get  at  the  lateral  and 
posterior  walls  of  the  pharynx  by  adding  to  the  incision  pumllel  to  the 
hyoid  the  median  incision  with  splitting  of  the  thyroid  cartibige.  This 
allows  one-half  uf  the  larynx  to  be  powerfully  pulled  downwards  and 
forwards/' 

Trans-hyoid  Pharyngotomy  by  a  Vertical  Xnoision  (Vallas,  Rev. 
de  Chir,^  May,  igoo), — Of  wdiat  I  believe  to  be  the  advantages  of 
this  method  in  the  case  of  growths  of  the  pharynx  about  the  base  of 
the  tongue  and  orifice  of  the  larynx,  1  have  spoken  at  p»  G12.  A  case 
in  wliich  it  enabled  the  operator,  Mr.  Careless,  to  deal  with  a  growth 
Bituatod  far  l>ack  in  the  tongue  haa  been  referred  to  at  p,  598, 

Operation*— All  incision  is  made  through  the  skin  and  subcutaneous 
tissue,  in  the  middle  line  from  the  symphysis  to  tlie  top  of  the  thyroid 
cartilage.  Tlie  raphe  of  the  mylo-hytud  is  carefully  divided,  the  hyoid 
bone  exposed  exactly  in  the  middle  line,  and  divided  witli  narrow 
sharp  bone- forceps.  The  two  lialves  of  the  bone,  together  witli  those 
of  the  mylo-hyoid  and  the  genio-hyoids  are  well  retracted.  This  affords 
a  space  of  ab<Hit  rme  and  a  half  inches  in  width.  According  to  the  site 
and  size  of  the  gi'owtb  further  access  must  he  obtained  by  dividing  the 
mucous  mendirane  abuve  and  the  thyro-hyoid  ligament  below.  The 
operator  now  inserts  a  finger  by  tlie  opening  to  feel  the  size  and 
site  of  the  growth  ;  another  introduced  by  the  mouth  will  aid  this. 
Cleaning  of  the  fingers  will  not  be  forgotten  before  further  proceed- 
ings. The  epiglottis  is  drawn  forwards  as  advised  (p.  616),  and  excised 
with  the  growth  by  a  V-shaped  incision  if  possible,  as  this  can  partly  be 
sutured  at  the  upper  part  with  sterilised  catgut.  If  the  epiglottis  is 
clearly  not  involved,  it  is  dissected  free  and  left.  The  wound  is  care- 
fully packed  with  gauze,  which  is  brought  out  at  the  lower  angle, 
sutures  being  only  employed  above. 

Numerous  details,  already  given,  have  been  omitted  here.  A 
preliminary  tracheotomy  will  be  required  owing  to  the  manipulations 
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about  the  upper  aperture  of  the  larynx.  The  risk  of  subsequent 
oedema  glottidis  (p.  614)  must  not  be  forgotten.  It  would  probably 
add  to  the  after  safety  of  the  patient  if,  before  the  pharynx  is  opened, 
the  Trendelenberg  position  were  adopted.  The  patient  must  be  fed  at 
first  with  a  soft  tube. 

Lateral  pharyngotomy  has  an  apparent  advantage  over  the  median 
method  in  that  the  incision  for  the  former  operation,  if  added  to, 
admits  of  removal  of  infiltrated  glands  at  the  same  time.  For  my  own 
part,  I  am  strongly  of  opinion,  with  all  deference  to  that  of  Mr.  W. 
Cheyne  (p.  618),  that  it  will  be  much  wiser  to  remove  the  glands  by 
a  second  operation,  as  has  been  advised  in  the  case  of  epithelioma  of 
the  tongue  (q.v,).  An  operation  with  the  object  of  extirpating  all  the 
glands  which  may  be  affected  (not  only  the  group  which  can  be  felt),  is 
sufiSciently  trying  both  to  patient  and  surgeon  to  require  a  time  for 
itself. 


CHAPTER  XII. 

OPERATIONS  ON  THE  AIB-PASSAGES  IN 
THE  NECK 

DIFFBBBNT   POBMS  OP  LABYNGOTOMY— THYBOTOMY*— 

LABYNGOTOMY  OB  INTBBCBICO-THYBOTOMY— 

TBACHEOTOMY— BEMOVAIi    OF    FOBEIGN    BODIES    IN 

THE  BBONCHI— EXCISION  OF  THE  LABYNX. 

THYBOTOMY. 

Indications. 

(i.)  Growths  which  cannot  be  removed  through  the  nioutli,  but  which 
do  not  require  severer  operations  on  the  larvnx  itself.  Tlie  foHowing 
are  the  chief  conditions  which  must  decide  the  removal  of  laryngeal 
growths  by  an  operation  from  the  mouth  or  by  thyrotomy  : 

(a)  Tlie  amount  of  special  laryngeal  skill  possessed  by  the  operator. 
(b)  The  nature  of  the  growth,  whether  multiple  or  no,  if  peduncuhited, 
if  recurrent  after  attempts  at  removal  from  the  mouth,  (c)  The  extent 
of  the  growth.  ((/)  The  irritability  of  the  larynx.  The  amount  of  self- 
control  of  the  patient.  Any  tendency  to  asphyxia.  While  the  much 
rarer  fibromata  are  to  be  remembered,  it  is  to  papillomata  in  children 
that  the  following  remarks  apply. 

It  must  be  confessed  that  for  laryngeal  papillomata  there  is  at  present 
no  really  satisfactory  treatment.  When  the  usual  age,  the  depth  and 
small  size  of  the  pai*ts  concerned,  the  inseparable  interference  with 
resj)iration  increased  by  any  manipulations,  and  the  obstinate  tendency 
of  moist  lapillomata  to  reappear  elsewhere,  especially  in  a  concealed 
mucous  tract  such  as  the  urethra,  it  is  no  wonder  that  any  operative 
interference  here  must  be  uncertain. 

Writing  as  I  am  for  the  younger  generation  of  general  surgeons  only, 
I  shall  assume  that  endolaryngeal  interference  is  not  available  or  that 
it  is  not  to  be  entertained  from  the  age  of  the  patient,  the  history  of 
dyspnoea,  or  the  marked  degree  of  aphonia  which  points  to  the  growths 
having  reached  an  extent  which  may  at  any  time  bring  on  sudden  and 

*  For  the  sake  of  accuracy  the  following  should  be  distinguished  when  the  terms 
"  laryngotomy  "  or  **  thyrotorify  "  are  employed  : — (i.)  A  complete  laryngotomy  or  division 
of  the  larynx,  both  thyroid  and  cricoid  cartilages  and  the  crico-thyroid  membrane,  as  in 
cases  of  early  malignant  disease  where  full  exposure  of  the  parts  is  essential  (p.  660) 
(ii.)  A  parthd  laryttgotomy  or  division  of  the  larynx  where  the  crico-thyroid  membrane 
and  the  cricoid,  or  the  thyroid  cartilage  are  alone  divided,  as  in  the  removal  of  certain 
foreign  bodies  or  papillomata  in  children  (p.  622).  (iii.)  Inter-crico-thyvotomy  or  opening 
the  crico-thyroid  membrane,  an  operation  to  which  the  term  laryngotomy  has  hitherto 
been  applied  (p.  624). 
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rnpitlly  fatal  (lyspnoea.  The  qnestian  now  lies  between  tliyrotoniy  h\u\ 
triicheatomy.  Both  operntions  Lave  serious  disatl vantages  ;  in  my 
npiiHon  tliese  are  more  marked  in  thyrotomy,  and  a  further  trial  should 
be  ^iven  to  traeheotoiny. 

The  disadvantages  of  thyrotomy  are  undoubted.  It  is  ver}'  frequently 
insurtlcicnt,  the  growtlis  quickly  reappearing.  It  is  liable,  when  re- 
peated, to  be  followed  by  stenosis,  thin,  perhaiis,  ofieurring  in  proportion 
to  the  vigour  of  the  treatment.  It  is  obvious  that  in  little  c I li Id ren 
— and  these  growths  may  occur  in  the  first  years  of  life— owing  to  liie 
Rumsthetic  i\nd  the  nature  of  the  part  whicli  is  operated  on,  there  must 
he  somt^  risks  at  the  time,  and  a  httle  later.  With  regai'd  to  the 
iiplionia  which  Inis  been  instanced  against  this  operation,  it  is  already 
present  with  the  disease,  and  I  know  from  one  case  in  which  the 
disease  was  eradirated  by  three  operations,  that  the  voice  improves 
greatly  with  the  growth  of  the  child.  While  I  consider  tracheotomy 
to  he  preferable,  I  do  not  agree  witli  Bueh  authorities  as  Dr.  G.  Hunter 
Mnrkenzie  {Brit.  liled.  JottnKf  vol.  ii.  1901)  **  that  a  more  unsatisfactory 
melbod  of  treating  cljihhen,  the  subjects  of  these  growths,  could  har<lly 
be  devised'*;  or  with  Dr.  11.  L.  Lack  (Watson  Cheyne,  C.B.  and 
Burghard,  Man,  tSttrg,  Trmt,^  pt.  v.  p.  438) :  **  Thyrotomy  nnist  be 
enlirelv  condemned.  It  is  by  lio  iiieaus  free  from  danger,  it  may  leave 
perunnu^nt  inipairiuent  of  the  voioe  or  stenosis  of  the  hirynx,  and  no 
patient  should  be  exposed  to  such  risks  for  a  disease  which  can  he  fur 
better  treated  by  other  nietliods.*'  In  my  opinion,  there  is  no  really 
satisfactory  treatment  for  these  cases.  But  I  consider  timt  a  surgeon 
Would  he  justified  in  resorting  to  thyrotomy  if  lie  made  use  of  eucaine 
and  adrenalin  to  diminish  the  amount  of  general  amestlietic  required, 
and  if,  by  lessening  ttie  Inemorrhage,  he  gave  himself  the  best  possible 
chance  of  dealing  with  the  growths,  A  solution  of  formalin  should  also 
be  applied  when  the  operation  is  completed* 

When  tliyrotoni)',  tried  with  these  recent  advantages,  has  failed,  it 
will  deserve  to  be  entirely  abandoned. 

Tfie  full  description  given  at  p.  660  of  the  technique  of  thy  ro  to  my 
for  malignant  disease  will  suil)t;e  for  those  cases  of  papillomata  or 
fibromata  which  occasionally  occur  in  adults* 

(ii.)   Large  rougii  foreign  bodies* — e,g.^  bits  of  bone,  Ac, 

hi  a  vtLSG  brought  before  the  Oitiical  Society  (7ra/i*.,  vol.  xvii*  p.  214)  bj  Dr.  I'aylor 
ajitl  Mr  Onltbng  Bird  r  bit  of  muttou  bone  was  ioipncted  between  Lbe  vocal  cortls^  where 
it  coiiltl  be  »een  with  Ihe  laryngoscope.  It  wa«  removed  by  Mr.  tloldiTig  Bird  by  a  verticAl 
incision  with  itH  centre  over  the  erjcoid  eartilnge,  the  crico-thyroid  membrane  being 
iBciscd  borizoDtuUy.  A  tracheiil  diklor  being  introtlticeii,  lbe  lione  was  seen  nt  once,  and 
extracted  with  ToYiibec's  ear-forcep».  The  large  size  of  the  fragment^  it*?  ftpjiareiitrv  firm 
IM>sition,  lbe  fact  that  the  broail  surface,  and  not  the  Gdgt\  presented,  together  with  Us 
position  jiifit  ttt  the  crioo-thjroid  membrane,  lo«l  to  the  external  operation  beinj;  made 
use  of. 

Mr.  M.  Slieild  {lirit,  J/tv/.  Jttut'fi.  1002,  vol.  ih^  p.  941)  relatwl  a  iimiliirciise  succesKftilly 
dealt  with  by  thyrotomy.    The  hmc  had  been  impacted  four  days.     l*iis  escaj^ed  when 


*  Mr,  Ht^lmcs  (Med,'Chir,  Tranx,^  1882)  has  dra^vn  attention  to  the  fact  that  large 
Bul^tauccs  may  be  impacted  ;n  tiie  ventricle  or  l>etweeii  the  nlsR  of  the  tliyroid  cartilage 
without  causing  any  Hjmjitoms  of  immediate  urgency.  As  they  are  liable  to  give  ri^e 
to  sprea^lin;^  inflammation  of  the  nincous  membrane^  they  should  be  removed  ft,^  sofjn  m 
posiiiblc. 
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(he  preliminiiry  tracheotomy  waa  performed.  The  bone  could  not  be  seen  when  the 
thyroid  cftrtilat?e  was  divided^  hut  was  det^eoied  wery  firmly  impacted  below  4he  cords 
with  the  finger.  The  tracheotomy-tube  was  removed  m  twelve  hours,  and  the  wound 
theo  dniwn  together  by  sutures  previously  passed.  The  voice  was,  ultimately,  oompletelx 
recovered, 

(iiL)  Much  rarer  indications  for  thyrotomy  are : — Cases  of  stenosis 
of  tite  liu'vnx  as  a  rt^sult  of  injury  or  syphilis.  Mr.  Sheil*1  i^ives  two 
siu'h  cases.  In  that  due  to  fracture  of  the  hirynx,  tliyrototny  a  few 
months  later  with  removal  of  the  eiratriciftl  tissue  and  dilatation  of  the 
hirynx  with  the  finger  enabled  the  patient  to  dispense  with  her 
tracheotomy-lube,  and  to  speak  with  a  good  voice  at  the  time  when 
she  was  hiat  seen,  two  months  after  the  thyn>toiny.  The  Rvphilitie 
case  adiniUcd  of  less  benefit,  and  retention  of  the  tracheotoiny-tube 
was  needful. 

Operation, — As  a  hij^h  tracheotomy  will  usually  be  required,  it  will 
facilitate  uialters^  especially  in  little  children,  where  the  field  is  small, 
if  the  first  incision  is  made  from  the  top  of  the  thyroitl  cartilttge  to 
a  point  iihout  li  inches  below  the  cricoid.  An  ordinary  tracheotomy- 
tube  will  suffice  here  if  a  small  tampon  of  gauze  secured  with  silk  is 
(dactjd  above  it.  It  affords  an  additional  element  of  safety  to  open  the 
trachea  as  a  prelimimiry  step,  owing  to  causes  of  interference  with 
respiration  even  in  the  case  of  a  foreign  body,  as  this  may  prove  to  he 
fixed  ;  as  the  upper  part  of  the  womul  may  usually  he  closed  in  these 
cases  there  is  less  need  to  make  two  distinct  incisions,  a  step  which  may 
cramp  the  operator  considerably*  After  the  performance  of  the  tra- 
cheotomy the  next  steps  vary  somewhat,  according  to  the  condition 
which  calls  for  the  operation.  If  it  be  a  foreign  body,  the  upper  part 
of  the  incision  should  be  deepened  over  the  cricothyroid  space,  the 
membrane  opened,  and  a  tracheal  dibitor  inserted.  If  the  hod 3^  be  not 
seen,  a  prube  will  probably  tind  it  and  stiitable  forceps  extract  it.  This 
will  prevent  any  of  the  iuterference  with  the  vocal  cords  inflicted  by 
a  thyrotomy.  If  the  hitter  step  be  required,  as  in  the  case  ofpapillomata, 
after  all  Inemorrhage  is  arrested,  tlie  thyroid  cartilage  is  divided  along 
its  centre  witli  scrupulous  exactness.  This  is  easily  effected  in  children 
with  scissors  introduced  through  an  opening  in  the  crico-thyroid  mem- 
brane. The  two  Imlves,  treated  with  the  uttni>st  delicacy,  are  now 
ojvetted  out  with  sharp  hooks.  A  solution  of  eucaine  and  adrenalin 
(p.  652)  is  next  applied  ;  and  at  tills  stage  a  trial  of  the  Trendelenberg 
position  may  be  made.  In  adults  a  fine  pair  of  hone -shears  or  a  very 
fine  saw  will  he  needed. 

The  removal  of  papilloniata  is  often  attended  with  nmch  diflicuU)' 
owing  to  their  friability.  Tliey  are  best  snipped  away  with  snntll 
scissors  curved  on  the  flat;  as  the  application  of  fused  cliromic  acid, 
silver  nitrate,  sulphurie  acid,  or  the  cautery  have  all  failed  in  many 
cases  to  prevent  the  inveterate  tendency  to  reappearance,  a  trial  should 
be  made  of  formalin.  I  have  referred  to  the  value  of  this  in  nasal 
polypi  (p.  4(>7)  and  in  sarcomata  (p.  451).  Dr.  Broniier,  who  drew  the 
attention  of  the  profession  to  the  value  of  formalin  in  nasal  pi*lypi,  has 
proved  its  efficiency  in  a  case  of  laryngeal  i>apillomata  in  an  adult. 
After  the  fourth  endo-laryngeal  operatitm  sprays  of  fiuniialiii  (i  in  lOOO 
up  to  I  in  100,  were  employed,  and  for  two  years  there  had  been  no 
reappearance. 
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The  object  of  the  operation  Iji^iig  ace 0111  p 
arrested,  the  ahe  of  the  thyroid  are  united  bj  one  or  two  points  of 
silver  suture  not  passed  throu^di  the  entire  thickness  of  the  curtihige* 
Iodoform  and  collodion  are  brushed  over  the  wound  and  a  boracic  acid 
fomentation  applied- 

The  tracheotomy- tube  must  not  be  removed  till  all  risk  of  intra- 
larjngeal  oedema,  «fee.,  has  passed  by,  though  it  may  he  early  replaced 
by  one  of  india-rubber.  The  after-treatment  and  complications  are 
much  as  after  tracheotomy  (pp.  634,  638),  Coughing  will  be  especially 
Imrmful  now. 

Impairment  of  the  voice  occurring  after  thyrotomy  has  been  alluded 
to  above.  It  may  arise  quite  apart  from  any  injury  inflicted  on  the 
cords  dui*ing  the  operation,  owing  to  the  cicatrix  subsequently  involving 
the  anterior  connnissure  of  the  cords,  Otlier  possible  caused,  in  spite 
of  aseptic  precautions  and  gentle  handling,  are  chronic  hiryngitis,  tlie 
formation  of  granulations  (p.  637),  impaired  movement  of  the  thyroid, 
or  displacement  of  the  cords.  Where  the  masses  of  pnpiUonuita  are 
large,  tbougJi  tlie  removal  has  been  complete,  the  patient  has  in  a  few 
cases  never  been  able  to  dispense  with  the  tube.  Before  this  coui'se  ia 
decided  upon,  the  presence  of  papillomata  above  the  opening  in  the 
trachea  must  be  thought  of.  In  order  to  deal  with  them,  the  trachea 
must  be  opened  again,  a  little  lower  down. 

Treatment  of  Laryngeal  FapUlomata  hj  Tracheotomy  alone. 

The  results  of  t!iyrotomy  for  papilh>miita  rtre  go  unfavourable  both  as 
regards  reappearance,*  much  impairment  of  voice,  and  stenosis,  and  the 
endo-kryngenl  operation  and  intubation  are  alike  so  ineffective,  that  it 
lias  been  projiosed  to  resort  to  tracheotom}'  alone  with  the  object  of 
giving  entire  rest  to  the  parts  :  further,  there  is  some  reason  to  believe 
that,  if  unirritated,  these  growths  have  a  tendency  in  early  life  to  dis* 
appear.  The  disadvantage  of  tins  method  is  obvious^  viz.,  the 
difficulties  which  will  arise  when  the  tube  is  ultimately  dispensed  with 
(p>  635), 

Dr.  G.  Hunter  Mackenzie  was  the  first  to  bring  this  stop  forward 
(Edhu  MfiLJtmm.f  Nov,  1884  ;  Lancet ,  April  6,  1S89  ;  and  BriL  Med, 
Jtmrn,^  Sept.  12,  i8g6>  p.  609),  showing  that  the  papillomata  tended 
slowly  to  atruphy  when  the  larynx  was  put  at  rest  and  freed  from  the 
iixitation  incidental  to  congViing,  l^c.  The  length  of  time  during  which 
the  cannnlaf  refjuires  to  be  w^oru  varies  much.  In  Dr.  G-  H.  Mac- 
kenzie's three  cases  it  remained  in  the  trachea  twelve,  six,  and  seven 
months  respectively.  Numerous  confn^matory  cases  are  given  by  this 
authority  {Brit.  Med.  Journ.,  vol.  ii.  1901,  p.  884).  He  agrees  with 
the  statenuMit  already  made  that  tlie  trachea  should  be  opened  as  soon 
as  the  aphonia  is  complete  and  permanent,  without  any  waiting  for  the 
onset  of  dyspnteiu  To  this  Dr.  Mackenzie  adds  the  warning  **  that 
infraglottic  papillomata  may  be  present  without  much  vocal  alteration, 
but  with  considerable  respiratory  disturbance/* 


•  In  Addition  to  this  very  marke<l  teoilency  to  reiippeamnce  Ibei'e  \b  the  Hak  that  the 
chea  nmy  have  to  l>e  opened  to  ^^reveat  suffocfltiou  aft*?r  the  child  has  apjieured  tu  be 
vale>i<jen  t. 

f  An  india-rubber  tube  ia  to  be  naeil  whenever  possible,  and  grauulations  springing  np 
ttt  the  woiipul  ciry  to  he  de--ttrove«l  at  leji^idar  intcrviils. 
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Br.  Rnilton,  of  Mancliester,  pulilislied  {Brit.  Med,  Jmtrn,,  Feb.  19^ 
1898,  p.  489)  two  cases  illustrating  the  vAliie  of  Ibis  trentnient. 
In  one  cluld  the  cannula  was  worn  for  thrc^e  years  and  nine  montlrSp 
and  in  the  other  for  twenty-five  months,  before  it  was  fiimlly 
removed* 

In  these  cases  the  condition  of  the  voice  and  the  breathing  is  examined 
from  time  to  time  by  taking  ont  the  cammhi  and  chasing  the  open- 
ings hot  the  instrument  in  not  finally  withdrawn  until  every  trace  of 
stri'lor  and  lioarseness  has  disajipeared. 

George  A.  Wright,  of  Mnnchesler,  whose  experience  at  the  Pendlohury 
Chtldrc'n*s  Hospital  has  been  ver)'  large,  gives  (Ash by  ami  Wright's 
Diseases  of  Vhihiren,  fourth  ed.p.  350)  an  interesting  case  in  proof  of 
this  warning. 

In  n  vhiM  of  5,  tracheotomj  had  been  performed  for  laryngeal  papilloinata.  Tlie  tube 
had  Ijeen  rtrntivcd,  at  first  for  short  inlcrrals,  and  later  altogether.  The  child  died 
stiddenly  in  an  urgent  attack  of  dyspnoea.  The  fuct  tlmt^  in  addition  to  a  mass  of 
pafiillomntH  on  the  vi»CAl  cords  and  at  the  sitt!  uf  ttie  tracheotomy  wound,  there  was  an 
carlj  stage  of  tnl>erei»li«lH  of  the  broiiubiul  glands  and  lungs^  suggestg,  as  is  pointetl  out, 
the  iMjaaibility  of  a  hospital  infeetiou  with  taberculosiu  through  the  tube. 

The  same  authority  is  of  opinion  that  **  in  papillomatft  of  the  larynx 
it  is,  on  the  whnlej  best  to  perfonn  tnirlieotonjy,  leaving  resort  to 
tliyrotouiy  for  cases  in  wliteh  long  use  of  tlie  tube  is  unsuccessful.'* 


LABYNGOTOMY    OR    INTER-CItlCO-THYROTOMY. 


In  tliia  operation  the  tube  is  inserted  tbrou^'li  an  opening  in  t!ie 
crieo-lliyroid  nienibrane*  It  is  called  Air,  in  preference  to  trachootouiy, 
on  aecciinit  of  the  greater  faeility  with  wliidi  it  is  pcjTonned,  in  cases  of 
ejoer^^ency,  and  in  thi»se  where  a  tube  can  quickly  he  di.speJised  with.t 
Finally,  it  is  inapplicable  before  adolescence. 

iDdieations. 

1,  Sudden  impaction  of  larffe  foreign  liodios  ttneatcning  suffocation, 
as  when  a  bolus  o(  food  carelessly  swallowed  h>dges  in  the  u])per 
aperture  of  the  larynx.  J 

2,  Before  operatious  likely  to  be  attended  with  much  bleeding — e.g.^ 
those  on  the  tnngne,  jaws,  t<ui8ils,  i^e, — in  order  tliat  the  fauces  may  be 
plugged  with  a  sponge.  Of  the  value  of  this,  jiroved  in  my  experience,  10 
niany  eases  I  have  given  repeated  instances.  Wherever  the  tube  can 
be  soon  dispensed  with,  tliis  operation  is  very  superior  to  a  high 
tracheotomy  J  often  recommended, 

3,  When  spasm  of  the  larynx  is  threatening  very  snddenlj,  as  in 

*  F^osBiblj  a  cure  may  be  secured  in  a  Bhorter  time  by  a  combination  of  the  nietbods  ; 
removing  the  papillomata  carefully  at  once  by  a  thyrot-oniy,  and  at  the  same  lime  giving 
rest  to  the  larynx  by  kc<-^|n'ng  a  tul>e  In  the  trachea,  I  will  take  tliis  o|4iorUiriity  of 
adiliii^  one  hint.  Aa  these  [lapillomata  aj-c  Homelimea  associatefl  with  congenital  iyphilia, 
it  is  always  worth  while  to  make  a  judicious  trial  of  hycl,  c.  cret. 

I  Owing  to  the  proximity  of  the  tube  to  the  cords,  this  operation  ia  not  suited  to  easei 
in  which  an  fnstraraent  baa  to  be  worn  fur  any  time. 

J  Ifj  these  very  urgent  cases  the  o|ieration  may  be  performer]  wilh,/^w/^  if^  viitmjs,  a 
sharp  penknife  and  a  looihpiek  quill,  ur  the  opening  may  laj  kejtt  patent  fur  a  time  b| 
retractors  improvised  out  of  bottk^wire. 
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LetiuuiH  ur  norti^  anLUirjsni.  As  n  rule,  traelieototnj^  when  there  is 
time  to  perf*)rm  it,  is  preferred  io  these  spasmodic  affections,  and  it  will 
be  CDiisidereii  later  {p.  647). 

Operation. — An  anaesthetic  will  he  given  in  those  cases  in  which 
laryngotfiniy  precedes  another  operation  ;  in  other  cases  the  patient's 
head  must  he  kept  steady.  In  either  instance  the  head  will  be  tlirown 
hack  as  far  as  possil>Ie,  wlule  the  neck  rests  on  a  iirm  support.  The 
precise  position  of  the  thyroid  and  cricoid  cartilages  is  then  distinctly 
made  out,  the  notch  in  the  upper  part  of  the  former  and  the  ring  of  the 
latterbeing  almost  always  recognisable.  The  larynx  being  then  steadied 
(not  squeezed)  with  the  left  fingers  and  thumb,  and  the  skin  at  the  same 
time  drawn  nmderately  tense,  an  incision  about  an  inch  and  a  half  long 
is  made,  exactly  in  the  middle  line,  over  the  lower  part  of  the  thyroid, 
the  crieo- thyroid  interval,  and  the  cricoid. 

if  relief  l*e  urgently  called  for,  the  knife  should  pass  down  to  the 
crico-thyroid  membrane  at  once,  and  the  left  index  having  identified 
this,  the  membrane  is  opened  by  cutting  horizontally  just  above  the 
cricoid  cartilage.  The  object  of  this  is  to  keep  away  from  the 
neighbourhood  oi  the  vocal  cords  and  to  avoid  the  little  crico-thyroid 
vessels. 

If  the  surgeon  have  more  leisure,  he  may  reach  the  crico-thyroid 
membrane  more  gradually,  feeling  his  way,  using  retractors,  and 
jmrliaps  identifying  the  interval  between  the  sterno-hyoids.  The  only 
advantage  of  this  is  that  all  hiemorrhage  can  be  arrested  before  open- 
ing the  air-tube.  This  is  sometimes  severe,  and  has  been  fatal  by 
dyspnoea* 

In  inserting  the  tube,  care  must  be  taken  that  both  the  crico-thyroid 
membrane  and  the  subjacent  mucous  membrane  are  incised,  and 
that  the  tube  is  really  within  the  cavity  of  the  larynx,  not  pushed  down 
into  the  cellular  tissue  outside  it.  The  space  is  always  suuill,  and, 
after  middle  life,  increasingly  rigid.  The  cannula,  w'hich  should  be 
shorter  than  those  used  for  trocheotomy,  of  uniform  bore  throughout, 
and  oval  in  section,  is  then  secured  with  tapes. 
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This  operation  will  be  carefully 
following   indications,    and  more  hri 
ones. 
Indications. 

1.  Croup  and  diphtheria, 

2.  Syphilitic  and  tubercular  ul- 
ceration, in  order  to  give 
rest  to  the  crippled  part 
(p.  646).    , 

Malignant  disease  of  the  la- 
rynx (p.  674). 

Papillomata  of  the  larynx. 
By  itself  (p.  623)  or  as 
a  part  of  the  operation  of 
tliyrotomy  (p.  622). 

Acute  laryngitis  (p.  647). 
—VOL.  I, 


consitlered  under  the  first  of  the 
efiv  in  its  relation  to  the  other 


6,  Certain  spasmodic  affections, 

e.g. J  tetanus,  or  aneurysm  of 
the  thoracic  aorta  (p.   647) < 

7.  Foreign    bodies    in    the    air- 

passages  :  the  removal  of 
those  which  may  lodge  in 
the  bronchi  are  treated 
separately  (p.  652). 
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THACHEOTOMY,*    WITH    ESPECIAL  BEFEBENCE  TO  CASES 
OP    MEMBRAirOUS    LABYNGITIS. 

General  points  all  bearing  upon  a  successful  result :  I — (A)  The  age 
of  the  patient*  (B)  Right  time  of  operating,  and  wise  selection  of 
eases.  (C)  Skilful  operation,  (D)  Painstaking  and  appropriate  after- 
treatment. 

A.  Age* — ^Sonie  of  the  youngest  eases  recuH'ded  (in  pre-antitoxin  days) 
are  Mr*  BelFs  at  seven  months,  and  Mr.  Cooper  Foinster's  at  eleven 
montlis*!  The  older  children  are,  the  more  strength  have  they,  an«i 
the  better  is  the  hope  of  recovery ;  whereas  younger  children  fail  more 
C[uickly>  with  their  poorer  vitality,  and  the  greater  facility  with  which 
tlieir  narrow  air-passages  are  choked  up  with  incnihrane,  &c. 

A  vi'  rag  e  of  lit' an  ■  v  rks  after  'Tra  chco  to  mp/o  r  Mem  h  ran  o  us  L  art/ngitU,  § — 
In  pre^anlitoxin  days  one  ease  in  tliree  or  four  was  a  good  average. 
Nowadays,  especially  in  institutitms  where  the  rule  holds  good  to  inject 
1000  or  1500  units  of  antitoxin  serum  in  every  case  of  laryngitis  where 
there  is  a  suspicion  of  diphtheria^  and  to  inject  it  eiuiy  in  the  course  of 
the  case,  the  percentage  of  recoveries  has  much  increased  owing  to  the 
effect  the  antitoxin  has  in  loosening  membrane  and  in  preventing 
extension.  One  of  the  chief  living  authorities  on  diphtheria,  Dr.  E.  W. 
Goodall,  busing  his  calculations  on  a  large  body  of  statistics,  is  of 
opinion  tliat,  as  a  rule,  in  the  pre-antitoxin  days  under  30  per  cent. 
(perhaps  26  or  28  per  cent.)  of  cases  recovered  after  tracheotomy.  At 
the  present  day  the  proportion  of  recoveries  is  about  63  per  cent.  (Brit 
Med.  Jnunh,  Jan.  28,  1899*  p*  199). 

B.  Right  Time  for  Operatiag^ll    and  Wise   Selection  of 


•  To  fipcak  accurately,  the  rtperatJDii  in  children  h  often  a  laryn^^- tracheotomy.  The 
ob]ectlons  to  Lhis  are  gi^'^t^a  in  a  fnotnute,  p.  630. 

t  If  a  little  Hmplilietl,  the  csonditions  chiefly  affecting  auceesa  would  run  aomewhat 
thus:  I,  How  fftr  has  tlie  operator  picked  hia  cases?  2.  What  projwrtion  were  diphthe- 
ritio  f  5.  How  nmny  were  very  young  ?  4.  Was  the  operaticm  an  early  or  a  late  one  t 
5»  Wftfi  the  operator  eipericiiced  J    Was  the  after-treatment  skilktl  1 

I  M,  Bflzeau  (^rjj».  di^*  Iltrp.,  1867,  p.  397)  mentinua  auccesaful  cases  of  tracheotomy 
in  infants  of  ten  and  fifteen  months*  The  very  youngest  cascs  with  which  I  ara 
acquaintGil  are  one  in  which  Mr.  Croft  operated  Bucee^Hfnlly  in  an  infant  aged  six  months, 
with  erysipelatous  tcdema  of  the  neck  and  cht^st,  and  another,  still  younger,  which  is 
quoted  in  the  Mtd.  Thtte4  and  Gaz.,  1880,  vol.  ii.  p.  593. 

§  Turning  to  the  resnltn  of  foreign  surgeons,  Dr.  Lindner  (D**itf.  Zt^iUch.  /.  Chir.^ 
Btl.  XTii.  Heft  6)  states  that  after  the  Bccuiid  year  there  was  a  marked  improvement.  In 
this  year  the  recovtrius  amuunte^l  to  12  per  cent.»  in  tht?  third  year  they  rose  to  55  per 
cent.  Dr.  Passavant,  nf  Frankfort-on-Maine  {^Anmdi  0/  Sur^ertf,  Toh  i.  p.  583)  gives  67 
ca«es  of  cure  out  of  229,  or  about  t  in  4* 

I  Those  surgeons  who  recommend  an  early  operation  (and  I  atn  of  that  number)  rely 
especially  on  the  existence  of  much  sucking- in  and  of  undoubted  dyfljmtea.  With  regard 
to  the  first,  Dr.  Passavant  {hr\  nupra  elt.,  p.  153)  holds  thnt  tracheotomy,  if  deferred^ 
allows  prolonged  dyspnoea  to  bring  about,  simultaneously  with  retraction  of  the  epigas- 
trium, &c*,  an  action  on  the  lung  surfaces  analogoua  to  that  of  a  cupping-glass  upon  the 
nkin^ — vi?,,,  hypenemia,  stasis,  hypersecretion  of  mucua,  splenisation,  and  atelectasis. 
With  regartl  to  dyspntta.  Dr.  Itanke,  of  Munich,  lays  gmat  stress  upon  an  early  opera- 
tion ;  "  If  a  child  with  pharyngeal  diphtheria  has  become  hoarse,  and  shows  hiryngeal 
stridor  and  difficulty  in  brciithing,  which  has  ahready  led  to  ever  so  short  an  attack  ol 
real  dyspnoea,  that  chihl  ought  to  be  ojHirated  up*»n  at  onco/'     Another  practical  point 
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Cases. — Tlie    nature  of  tlie  dyspnoea  is  very    various,    aiul    ou  tliia 
account  the  above  two  points  are  most  iuiportaut. 

The  four  following  conditions  of  dyspuoea  are  met  vvitli :  (i)  Dyspnoea 
rapiil,  urgent,  and  localised  to  the  lai'ynx  ;  much  anxiety  and  restless- 
ness; orthopna'a;  stridor,  the  loudness  of  which  is  probably  propor- 
tionate to  the  degree  of  obstruction  in  the  larynx  and  the  patency  of 
the  small  tubes*  In  Prof.  Buchanan's  words,  it  points  to  a  cavity 
ready  to  receive  air  if  it  could  but  get  it,  and  to  a  passage  narrowed 
either  by  false  membrane  or  spasm,  or  both.  On  inspection  of  the 
chest,  the  extraordinary  muscles  of  respiration  are  seen  to  be  in  action, 
there  is  much  sucking-iu  of  the  infra-costal  and  epigastric,  and,  hiter 
on,  of  the  supra-sternal  and  supra-clavicular  regions.  While  this 
sucking-in  is  vigorous  and  well  marked,  the  lungs  are  probably  free, 
Auscultation  and  percussion  are  tlifficult.  If  the  bases  are  resonant,  J 
and  show  vesicular  murmur,  it  is  of  good  omen.  So,  too,  if  the  eyes, 
though  starting,  are  brigiit,  the  face  suffused,  not  livid,  the  lips  of 
fairly  natural  colour,  the  cervical  veins  not  much  distended,  the 
extremities  not  cohl  and  the  seat  of  stasis  :  in  such  cases  the  membrane, 
if  present,  is  limited  to  the  larynx,  and  the  tendency  to  death  is  by  1 
hiryngeal  apna^a.  Tracheotomy  here  is  not  only  justifiable,  but  im- 
peratively called  for,  if  previous  treatment  has  failed  ;  the  prognosis  is 
favourable  if  the  operation  is  not  too  long  deferred.  Hopeful  con- 
ditions ;  Sudden  onset,  previous  good  health,  absence  of  albuminuria, 
evidence  of  toxa3mia  little  marked  or  absent* 

(ii»)  When  tlie  djspna^a  increases  more  slowly  though  continuously. 
The  restlessness  is  less  violent,  and  the  respiratoi-y  effects  are  less 
exaggerated-  The  sucking*in  is  much  less  marked,  especially  above* 
The  chest  seems  to  he  impeded  ia  its  movements,  puffing  ur  heaving 
out  at  masse,  and  with  difficulty  ;  on  auscultation  and  percussion, 
instead  of  vesicular  murmur,  or  conducted  hoarse  laryngeal  rhonclms, 
and  normal  bases,  there  will  be  found  sibilant  rales,  small  crepitation, 
and  deficient  resonance.  These  poirjt  to  the  exudation  being  no  longer 
localised  to  the  larynx,  but  more  probably  invading  the  finer  bronchial 
tubes  and  air- vesicles,  the  former  being  swollen  and  infiltrated  with 
membrane,  the  latter  clogged  wdth  viscid  mucus.  Tiie  tint  of  the  face 
is  now  pale  or  leaden*  The  operation  is  here  much  less  likely  to  be 
successful,  from  the  extension  of  the  membrane,  and  the  condition  of 
the  lung  and  of  the  right  heart.  Otlier  unfavourable  conditions: 
Onset  with  much  asthenia,  albuminuria,  evidence  of  toxsemia  well* 
mai'ked. 

(ill*  and  iv.)  Dyspnea,  intermittent  or  paroxysmal*  In  the  former 
case  it  is  due  proliably  to  collections  of  viscid  mucus  or  membrane  in 
the  larynx  and  trachea.  Good  power  of  expectoration  is  here  very 
important*  Paroxysunil  dyspncea  means  spasm.  This,  vei-y  common 
in  all  laryngeal  dyspnoea,  is  especially  so  in  children.  The  danger  of 
this  is  obvious,  and  the  question  of  tracheotomy  will  have  to  he  decided 


bearing  upon  the  right  time  for  of)er(itioti  ia  the  fact  that  at  night-time  chiklren  often 
get  worse,  f f,  then,  a  case  is  lulvancing^  and  parents  cannot  towflrcla  tho  day's  clase 
make  up  their  minds  to  sanction  an  opf^mtiun^  Ihcj  shoidd  be  warned  that  the  |tatient's 
c«  ndition  may  call  for  an  o}>eration  which  wiU  he  of  necessity  harried,  and  performed 
under  much  Icsa  favourable  cir€ums(ance8  as  to  light,  &c. 
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rtccordin^  to  whether  the  spasms  are  increasing,  and  by  the  distance  < 

the  medical  man  from  his  jyatient* 

Dr.  A.  K.  Goi\lon  {?Jed*  Chron*^  igo2»  p.  96)  puts  the  indications  for 
operation  excellentl}^  "  They  are  in  order  of  appearance:  a  croiipy 
cough,  laryngeal  stiidor,  retraction  of  tlie  epigastrium  and  inter-costal 
spaces,  restlessness »  cyanoMS  ;  then  cessation  of  restlessness,  cessation 
of  retraction,  followed  by  the  apparent  comfort  which  precedes  death. 
It  is  iiupurtant,  however,  not  to  take  anyone  of  them  by  itself,  except 
apparent  cessation  of  respiration,  as  an  indication  for  operation ;  in 
the  stage  of  active  discomfort,  where  there  is  restlessness  and  dyspncBa, 
so  long  as  there  is  no  cyanosis,  one  should,  nowadays,  give  a  sufficient 
dose  of  antitoxin  and  wait^  unless,  of  conrsei  the  case  cannot  be  watched, 
in  which  case  it  niny  he  best  not  to  attempt  to  cure  the  patient  without 
operation.  It  is  when  the  stage  of  active  discomfurt  is  beginning  to 
pass  into  tliat  of  diniinislnng  distress — and  this  is  invariably  heralded 
by  bhieness  of  the  lips — that  the  operation  should  he  done.  The  sign 
of  restlessness,  however,  deserves  some  mention,  since  its  absence  is 
occasionally  taken  as  a  sign  that  tlie  operatii>n  is  not  required  wlten  the 
associatetl  cytuiosis  should  really  demonstrate  tbat  the  quietness  is  that 
of  impending  death,  sometimes,  too,  its  presence  in  a  marked  degree  is 
the  cause  of  an  operation  which  is  realh'  premature,  or  unnecessary* 
It  is  well,  too,  to  remember  that  retraction  of  the  epigastrium  during 
inspiration  varies  witli  the  age  of  the  patient*  In  a  baby  it  is  present 
in  Ijeallh  when  there  is  crying  or  struggling^  and  in  small  children  a 
slight  hroneho-pnenmonia  will  give  rise  to  retraction  when  the  larynx  is 
healthy.  In  adults,  and,  occasioHally,  in  big  children,  there  is  often 
no  insjuratory  retractifui  at  all,  though  there  be  much  laryngeal  obstruc- 
tion. The  chief  occasion  in  which  tracheotomy  is  required  in  the 
absence  of  cyanosis  is  when  repeated  attacks  of  dyspnoea  (especially 
after  the  first  forty-eight  hours  of  the  disease)  point  to  the  presence  of 
loose  membrane  in  the  trachea  or  larynx,  in  which  case  tracheotomy 
should  be  done  in  a  quiet  interval/' 

Thre^  Chitif  Danffers  of  Diiferring  thf'  Opcratiou  too  long. 

(1)  (Edema  lA'  the  lungs.*  Ovviug  to  the  deficient  entrance  of  air, 
reflex  contraction  of  the  pulmonary  arterioles  takes  place,  leading  to 
dislensitm  of  the  main  trunk,  the  right  heart,  and  systemic  veins.  The 
bronchial  veins  being  also  engorged,  serous  exudation  takes  place  into 
the  finer  tubes  and  vesicles  at  the  bases,  and  respiration  is  thus  further 
impeded. 

(2)  Exhaustion  of  the  heart.  Children  if  they  repair  quickly  are 
exhausted  quickly  also.t 

(3)  Thrombosis  of  the  pulmonary  artery.  Owing  to  the  stagnation 
in  front,  the  blood  current  moves  more  and  more  slowly,  and  this 
obstruction  by  thrombi  is  not  remediable  b}^  operation.  The  signs  of 
this  condition  are  increasing  dyspnoea,  very  feeble  pulse,  and  combined 
pallor  and  livid ity. 

Recommendation  of  the  Opefation  to  the   Friends. — ^(a)  In   reply   to 
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♦  See  ftlso  the  note,  p.  626. 

t  I'rof.  Buchauati  {Lw.  Aupnt  rif.,  p,  208)  makes  an  important  distinction  between 
fithenic  and  asthenic  cases.  In  tlie  latter,  where  the  vital  i>owerfi  are  mpidly  failing, 
tracheotomy  will  not  save  the  patient,  luid  wiU  scaroelj,  if  ut  uU,  mitigate  the  aufiering. 
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questions  as  to  the  chance  of  cure»  the  surgeon  will  answer,  w^ith 
caution,  that  the  operation  conduces  to  cure  hy  removing  the  most 
urgent  danger  by  giving  reUef  to  tlie  lungs,  and  thus  also  improving 
the  strength  by  f^Ieep  and  quiet,  Ifi)  He  will  he  able  to  say  that  if 
death  occur  after  tracheotomy  it  will  be  by  exbausiiou,  not  by  apncea 
most  distressing  to  witnesseB  as  well  as  to  the  patient. 

C.  Points  to  be  noted  as  to  the  Operation. 

Question  of  Aneesthotic. — A  little*  chh?r«dorm  is,  as  a  rule,  safe  nnd 
advautageous.  It  allays  spaHni  and  thus  improves  tlie  brenthjng.  It 
pre  ven  ts  s  tr  u  gg  1  e  s  an  d  prom  o  te  s  si  ee  p  a  ft  er  w  ar  d  s ,     Any  v  o  m  i  1 1  n  g  w  h  i  c  h 

Fig.  247, 


AnAtomj  of  the  neck  in  early  childhood,  to  ehow  the  relations  of  the  thyroid f  hljh] 

thymus.     (Heath.) 


follows  will  probably  be  beneficial.  It  is  especially  useful  in  recent, 
vigorotm,  and  restless  cases  ;  where  the  surgeon  is  very  slvort  of  assist- 
ance, and  where,  if  I  nniy  say  so,  his  practieal  experience  of  the  opera- 
tion is  not  large.  Under  the  opposite  conditions  it  is  not  needed  ;  and 
it  will,  of  course,  not  be  given  where  there  is  any  tendency  to  cardiac 
failure  or  to  eyanusis  and  unconsciousness.  The  greater  the  experience 
of  the  operator,  the  better  his  surroundings  as  to  assistance,  the  greater 
the  indication  to  dispense  with  cliloroform.  When  an  anaesthetic  is 
given,  tlie  operator  shmild  be  close  at  Inmd,  with  everything  ready,  in 
case  the  dyspnoea  increases  suddenly*     The  question  of  the    use    of 

•  Juat  enougli  to  prtvcnt  stniggUng  during  the  operation.    After  the  skiu  is  idcU^, 
f  The  isthmus  of  the  thyroid  gland  is  loo  lurge. 
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eiieaiiie,  with  or  without  cliloroform,  is  referred  to  at  p.  650;  it  is 
obviously  more  adapted  to  adults. 

Site  of  OperatioD,— High  or  low,*  i.e.,  above  or  below  the  isthmus. 
It  will  be  worth  while  just  to  consider  here  the  parts  met  with  in  the 
middle  line,  (A)  above  niul  {B)  below  tlie  thyroid  isthmus.  (A)  Skin, 
superficitd  fascia,  hniuches  of  transverse  cervical  and  infra-maiidibular 
(seventh)  nerves,  lymphatics,  cutaneous  arteries,  anterior  jugular  veins 
— which  with  their  transverse  branches  are  smaller  here— deep  fadcia» 
ceUuIar  tissue,  superior  thyroid  vessels,  the  isthmus,  usually  over  the 
second  find  third  rings,*  and  tracheal  layer  of  deep  fascia.  The  import- 
ance of  this  last  is  twofold  :  if  the  ti'achea  be  insufficiently  opened  the 
tube  may  he  passed  between  the  trachea  and  the  fascia  overlying  it, 
em  harassing  the  patient*8  breathing  and  the  operator  alike.  If  the 
wound  become  unhealthy,  this  layer,  contitnious  below  with  the  peri- 
cardium, may  conduct  pus  into  the  mediastina,  (B)  The  surface- 
structures  are  much  the  same,  but  the  anterior  jugular  vein  and  its 
transverse  branches  are  much  larger.  Tlic  s  tern  o- thyroids  are  lie  re  J 
quite  close  together.  The  infenor  thyroid  veins  are  larger.  A  thvroidea 
ima  may  be  present,  and  the  innominate  artery  cross  as  high  as  the 
seventh  ring.  The  trachea  h  also  deeper,  suialler,  and  more  mobile, 
having  no  steadying  nmscles  here  as  higher  up.  The  t.bymus»  too,  in 
3'omig  children  might  present  a  difficulty.  In  addition  to  the  above 
anatomical  objections  to  the  low*  operation,  there  are  three  surgical 
ones,  viz,  ;  (i)  Pns  is  now  more  easily  conducted  into  the  mediastina. 
(2)  In  the  same  w^ay,  broncho*pneumonia  is  more  proliahle  from  a 
wound  in  the  traclieu  lower  down.  (3)  From  the  proximity  of  the 
cheat,  and  its  suction-action,  the  tube  is  much  more  pulled  iiito  the 
wound,  and,  if  it  has  to  be  woitl  for  a  long  time,  the  tube  and  shield 
may  part  company  (Mr.  J.  Wood,  Lancet,  1872,  vol,  i.  p.  317). 

Operation.  —The  instnmients  required  are — a  snndl  scalpel,  with  a 
triangulnr-pointed  handle  to  act  as  a  blunt  dissector,  two  pairs  of 
Spencer  Wells^s  forceps,  dissecting*forceps,  steel  director,  silk  or  chromic 
gut  ligatures,  one  or  two  wire  sutures,  pilot,  and  ttibe.§     They  should 


*  In  childrea  the  operfttion  done  la  a  Ijiryngo-tracheotomj,  the  part^  uauaHy  divided 
being  the  iip(»cr  two  or  three  tracheal  ri  ngs,  the  iHthinufi  of  the  thyroid,  and  the  cricoid 
cArlilage,  But  the  lii«t  h  not  to  be  divided  if  possible  ;  the  higher  up  the  tube  is  imtcrted, 
the  greater  the  irriUtion  it  causes, 

t  Mr.  Fiirker  (Travhrofttmif,  p.  37)  gaya  that  in  children  the  iBthmus  h  ftlmoat  nlwaya 
higher  yp,  generally  ou  the  criro- tracheal  membraDe  and  Ihe  first  trachejil  ring. 

J  Above^  the  sterno-hjoids  are  almost  in  cootact  in  the  midtlle  liue^  with  only  an 
interval  of  about  onu -eighth  of  an  inch — a  strong  argument  in  favour  of  keeping  in  the 
midtlle  line  exactly  (F*arlcei). 

§  The  best  tnieheifttomy* tubes  are  those  of  Mr,  Diirhani^  Mr.  Bryant^  and  Mr.  Parlter, 
If  the  iirst  are  chosen,  they  must  l>e  of  reliable  umnufacturc.  The  ball-and-socket  of 
Mr.  Bryant'a  tuljcs  allows  of  free  play.  Whatever  tul>e  is  cboaen,  it  should  have  a  movable 
ahielil  to  prevent  irritation  of  the  trachea,  and  it  ebould  just  fit  snugly  in  the  trachea, 
being  li^Hitlj  held  by  this.  Mr»  Parker  {tm\  ituprfi  cit.,  p.  84}  argues  strongly  in  favour 
of  angidar  tubes.  He  shows  that  the  usual  quarter- inch  tulxifi  impiuge  with  their  lower 
extremity  on  the  anterior  wall  of  the  tn\chea,  thus  tending  to  produce  ulceration  and 
grave  risks  (p,  638),  Mr,  Parker,  from  my  experience,  cntirdy  proves  his  point.  What- 
ever tube  is  chosen,  it  should  be  as  large  and  Jia  ahort  na  poBsible  ;  it  should  Ixt  of  the  same 
siae  throughout,  without  tapering  j  the  inner  tube  should  pi*oject  a  little  beyond  the  outvcr 
one  ;  while  the  whole  tubfi  should  tit  snugly,  standing  out  as  little  as  possible  in  the  neck. 
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be  spread  out  ready  ta  Imiid,  as,  in  an  instant,  moving  the  cliild  or 
beginning  the  anmsthetic  may  caiit^e  most  urgent  dyspnoea*  The  ques- 
tion of  the  anaesthetic  has  already  been  aUuded  to  (p*  629).  The  chihrs 
neck  and  head, at  first  raised  and  reUixed,*  ai-e  stretched  over  a  sandbag 
or  a  large  bottle  wi^apped  up  in  a  towel,  while  the  hands  are  secured  in 
the  jack-towel  which  firmly  encircles  the  body.  Three  assistants  at 
least  are  required — one  to  support  the  head  and  give  the  antesthetic, 
another  to  sponge,  and  the  third  to  prevent  any  struggling  and  to  hold 
a  light  if  needed.     It  is  almost  superfluous  to  add  that  the  light  should 

Fm.  248. 


—8 


/ 


t.V^^#lk 


Anjitomj  of  Uiu  neck  in  an  adult :  i*  Sternohyoid.  2,  Foreign  IxkIv  in  ihe 
CPaoiiliagUH.  5,  Oioodiyold.  4,  Crico*thyroid  membrane.  5,  Steruo-wn-sUiid. 
6^  Ti'ftcheotoniy  opening  in  the  trachea.  7,  Inferior  thyroid  Teins*  8,  listhmtis  of 
fclie  thyroid  gland.     (HeJith.) 

be  the  hest  possible  ;  an  electric  light  may  be  of  much  use  in  illumi- 
nating the  bottom  of  the  wound*    The  surgeon  f  with  his  left  thumb  and 

Afl  to  the  fiiite  of  the  tubes  needful,  Mr.  Parker  Tecommend.^  a  series  raxining  from  No.  18 
to  No.  30^  French  j?aiige,  the  moHt  useful  aizes  for  ehildren  being  Kos,  18,  20^  22,  24,  26, 
and  28  for  the  oulaide  tuix;.  Of  these  sizes  the  following  are  the  most  useful  :  No.  24  in 
chiWrcn  from  one  to  three^  and  No,  26  in  thot«o  from  three  lo  eeven.  On  this  matter  of 
the  Bize  of  the  tnbe  and  ita  relation  to  the  aperture  of  the  glottis  and  aize  of  the  jiir-tubc, 
the  rea<ler  should  consult  Mr.  Hulniea  (Dis.  of  Child ren^  p,  324),  tsir.  H.  Howee  {G^ug**  JIif*p, 
^P^  1875,  p.  495),  and  Mr.  Marsh  [St.  Burtlwl.  Hoap,  Urp.,  vol.  iii.). 

•  Whenever  an  atia^athetic  is  being  given  in  cases  of  dyspnijea,  the  patientSr  whatever 
the  age,  should  be  allowal  to  cboo«ie  their  own  jKieition  at  first,  imd  any  moTements  or 
alterattoQB  in  the  position  of  the  bead  and  Deck,  pfe|MUmtorjr  to  the  oommenccment  of  the 
operation,  should  be  carefully  made. 

t  He  tlrst,  as  aoon  aa  the  heiid  iind  neck  are  in  position,  marks  the  chief  apota  in  the 
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forefinger  steftcHes  the  trachea,  and  makes  it  a  little  prominent  as  well, 
witbimt  any  conipressjon  ;  he  then  incises  the  soft  parts  in  tlie  middle 
line  from  about  the  centre  of  the  cricoid*  downwards  for  about  two 
inches,  cntting  well  througli  the  fat,  often  abundant  iiere,  and  exposing 
the  interval  between  the  sierno-hyoids;  he  incises  tliis  interval,  and,  if 
he  has  reason  to  fear  ha'moiThage,  with  the  point  of  a  steel  director 
placed  in  the  upjjer  part  of  the  wound,  lie  slits  down  the  reniaining  soft 
parts  in  the  middle  line  till  be  can  distinctly  feel  or,  with  the  aid  of 
retractors,  see  the  tracheal  rings,!  The  point  of  the  knife  is  often 
required  here  to  incise  surely  the  tracheal  fascia*  Until  the  tube  is 
distinctly  exposed  the  left  forefinger  and  thumb  must  not  be  removed 
from  their  steadying  position  on  either  side*  With  the  blade  of  the 
knife  held  upwai'ds,  the  middle  line  of  the  front  of  the  trachea  is  then 
punctured,  Btab\vise,aijd  two  or  three  rings  divided.  The  sufficiency  of 
the  opening  is  known  by  a  free  and  noisy  rush  of  air,  accompanied  often 
b}'  the  expulsion  of  membrane,  which  should  be  sponged  away  at  once. 
On  the  other  hand,  an  inadequate  opening  will  be  indicated  by  the 
hissing  only  of  air  through  the  slit-like  opening,  w'ithout  any  free  rush 
and  with  no  escape  of  membrane  or  relief  of  the  dyspDoea*  In  this 
latter  case  the  iirst  opening  must  be  found  by  the  finger-nail  and  care- 
fully enlarged.!  The  cannuhi  is  then  inserted  on  a  pilot,  and  secured 
with  tapes  in  situ.  Some  prefer  to  use  a  hook  tu  steady  the  trachea, 
and  a  pair  of  dressing -forceps  to  dilate  the  opening ;  these  are  more 
likely  to  be  helptiil  in  a  **  low  *'  operation,  or  where  a  pilot  is  not  used 
to  insert  the  canrmla.  If  it  be  desired  to  try  nnd  remove  any  mem- 
braDe,§  the  caninila  should  not  be  inserted  at  once,  but  the  opening 
dilated  with  dressing-forceps, or  with  Mr.Golding  Bird's  or  Mr.  Parker*s 
dilator.  When  inserted,  the  cannula  must  lie  in  the  middle  line, 
otherwise  there  will  be  ti'oublesome  irritation  of  the  trachea  and 
plugging  of  the  camiula.  I  have  spoken  (footnote,  p.  631)  of  the  size 
of  the  tube.  The  larger  the  tube  that  can  be  inserted^  the  more  snugly 
it  rides  in  the  trachea,  the  less  the  irritation  find  consequent  furmation 
of  granulations,  the  leas  the  risk  of  membrane  being  drawn  down  past 
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toiddJe  line — n%,,  centre  of  the  chin  and  matiabriam,  and  (when  they  can  be  felt)  the 
hyoid  bone  nnd  the  thjroid  and  cricoid  cartilnges,  especially  the  hifit. 

•  This  earliltige  is  often  incised — a  point  t*)  be,  however,  avoided.  The  parts  are  »o 
email  in  a  cbjld  that  a  tube  put  in  by  iDcisiog  the  cricoid  la  likely  to  irritate  the  lar/nx. 
Of  this  the  crieoid  is  the  narrowest  and  a  ?ury  rigid  part^  Only  the  smallest  cannulie  out 
be  uBed  here, 

t  Dr.  Buchanan  considers  the  foOowing  a  golden  rule  :  *'  KeTer  plunge  the  knife  into 
the  trachea  till  the  white  rings  are  clearly  seen  in  the  bottom  of  the  wonad/*  In  cases  of 
real  urgency  the  surgeon  must  be  jMtisfied  with  touch  nnd  not  with  sight, 

X  If  the  o|iening  be  to  one  side,  as  wall  oa  too  amall,  a  fresh  and  adequate  one  should 
be  naade  in  the  middle  line, 

§  Mr.  I'arker,  one  of  the  chief  authorities  on  this  sabject,  strongly  adfises  that  aU 
membmne  on  well  as  mucus  be  got  rid  of^  on  account  of  its  impediment  to  respiration,  its 
infectiousness,  and  the  patieiit'a  inability  t^  get  rid  of  it  himBclf  by  coughing  after 
tracbeotoniy.  On  this  account  Mr.  Parker  recomraenda  genlly  twirling  about  a  feather 
(the  shorter  and  finer  pheasant-tail  fenthei-s  aie  the  best)  ^mked  in  a  solution  of  sodium 
carbonate,  and  passed  several  times,  not  only  down  into  the  tmcheA,  but  up  into  the 
glottis.  Mr.  Parker  condemns  attempts  to  suck  out  niembraue  by  puttiug  the  lips  directly 
io  the  wound,  as  of  no  service  to  the  patient,  und  as  possibly  very  disiistrous  to  th^ 
operator.    The  aspirator  he  recommends  Is  aUnded  at  p,  634. 
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it  from  above,  and  lastly,  the  less  frequently  will  it  need  chmigmg. 
The  wound  should  be  sutured,  around  the  lobe  closely,  with  salmon 
gut  or  silver  wire. 

Chiiif  Difficidties, — (i)  Insufficient  sfcin-incisiou,  giving  no  room  for 
the  deeper  work.*  (2)  Not  keeping  to  the  middle  line  ;  the  abundant 
fat,  and  the  iudistinctness  of  laudniarks— e*^.,  a  flat  thyroid  in  a  little 
child — aiding  this  mistake.  (3)  Not  steadying  the  trachea.  This 
omission  leads  to  missing  the  tube  altogether.  Cutting  to  one  sidel 
of  it>  or  cutting  into  it  laterally,  instead  of  centrally,  and  insufficiently, 
(4)  HgBmorrhage,  the  chief  bugbear  of  the  operation,  varies  extrt;niely. 
Generally  it  is  not  great.  The  greater  the  experience  of  the  operator, 
the  more  strictly  he  keeps  in  the  middle  Hue,  the  more  rapidly  he  is 
able  to  operate  safely,  the  more  may  the  bleeding  be  disregarded. 
Any  artery  which  springs  should  of  course  be  tied  at  once  or  caught  in 
Spencer-Wells's  forceps,  and  a  vein  of  any  size  which  lies  iu  the  way 
should  be  caught  between  two  of  these  forceps  before  it  is  divided. 
Venous  haemorrhage,  as  a  rule,  stops  as  soon  as  the  trachea  is  o])eued 
and  respiration  established.  A  suiBcient  median  skin-iucisiou  aids  the 
meeting  of  Inemorrhage.  With  regard  to  the  isthmus  of  the  thyroid, 
this  may  usunlly  be  neglected  by  the  surgeon  ;  if  felt  by  the  fniger  to 
be  large,  it  may  be  dei>ressed.+  If  encountered  in  older  subjt  cts,  or  if 
large  iu  chihlreu,  it  may  be  compressed  hy  two  pairs  of  Speucer-Wells's 
forceps  before  division,  or  ligatured  on  either  side  hy  passing  an 
aneurysm-neetlle  beneath  it.  If,  as  rarely  happens,  the  venous  bleed- 
ing is  very  free,  and  the  patient's  condition  from  dyspntta  critical,  the 
trachea  nnist  be  felt  for  and  opened  before  the  hiemoFihage  is  arrested. 
The  mgency  of  the  case  must  here  come  before  the  amount  of  tlie 
blreding.  In  tliese  cases  the  moment  the  tube  is  opened  the  patient 
must  be  tuined  well  over  on  to  his  side.  Eji trance  of  blood,  to  any 
amount,  into  the  lungs  must  be  avoided  ;  it  will  add  to  the  dyspncea 
now,  and,  later  on,  may  set  up  broncho-pneumonia.  (5)  Insertion  of 
cannula.  If  the  trachea  has  not  been  steadied,  and  the  rings  not 
clearly  made  out  by  sight  or  touch,  the  opening  will  very  likely  he 
maile  inadequate  or  to  one  side.  Another  difficulty  may  arise  here 
from  the  tracheal  fascia  not  having  been  sufficiently  cut,  or  from  the 
tube  being  pushed  down  between  this  fascia  and  the  trachea,  this,  of 
course,  only  further  embarrassing  the  breathing.  Lastly,  though  the 
tracheal  rings  are  cut,  the  swtdlen  and  inflamed  mucous  memhraue  may 
not  have  been  sufliciently  divided,  or  a  false  membrane  may  have,  in 
the  satue  way,  been  carried  before  the  knife.  (6)  Little  or  no  relief 
after  insertion  of  the  canimla.  Thougli  this  nniy  have  been  well  and 
truly  done,  it  is  not  followed  by  the  relief  which  has  been  expected. 
This  may  be  due  (a)  to  the  tube  being  passed  between  the  trachea  ami 
some  membrane  which  plugs  it  ;  {b)  to  the  trachea  and  bronchi  being 
blocked  with  nj^mbrane,  Slc,  ;  (c)  to  the  child,  owing  to  tlie  operation 
being  performed  late,  being  practically  asphyxiated  before  the  comjde- 
tion  ot  the  operation.     The  indications  now  are  to  pass  a  long  narrow 

*  As  m  a  colutomyj  or  any  other  deep  incision,  the  wound  should  oot  be  funncl- 
Bhaped. 

t  In  children  this  may  oertninly  be  IgnoretL  If  the  knife  is  us&X  to  open  cleanly  and 
auflicicntly  the  doop  fiij^ria,  and  then  a  round -prtinte<i  steel  director  lo  clear  the  way  down 
lit  (be  tmebcUf  the  opcmtioii  will  be  abnoBt  bloedleas. 
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feutlier  down  the  tube,  to  remove  the  tube,  and  to  clear  out tlie  irftehea, 

wJiile  nrtificiftl  respiration  is  vigtirously  performed  and  kept  up»  the 
opening  into  the  trsidieuheing  kept  patent  by  dressin<j;-furL'eps  orby  one 
of' tbe  dihiturs  above  mentioned  (p,  632),  It  fenlbers  or  brushes  fail 
t*)  reach  and  remove  the  membrane,  trial  ma}'  be  nnide  of  aspiration. 
The  best  means  of  effecting  this  is  by  Mr.  Parker's  tracbeat  aspirator, 
wbicb  coiusi«ts  of  a  small  i^^lass  cyHnik^r,  tbree  or  four  inches  long,  to  one 
extremity  of  whieh  the  end  of  a  silk  catheter  is  attaclied,  and  to  the 
other  an  india-rubber  tube  ending  in  a  mouthpiece  (ltH\  siiprd  ct7*, 
Fig,  12,  p,  98).  It  can  be  taken  to  pieces  to  facilitate  ch^aning.  Before 
use  a  httle  cotton- wool  is  packed  inttj  the  cylinder  to  prevent  any 
dangerous  membrane  reaching  tlie  operator's  mouth.  Direct  suction 
shuuld  never  be  performed  in  niembranou8  hiryngitis ;  in  other  cases 
where  bUiod  alone  is  the  cause  of  the  dyspntra,  it  may  of  course  be 
thus  renn>ved* 

I>.  After-treatment, 

This  subject,  negU^cted  in  most  books»  m  often  too  little  looked  to  in 
practice.  The  question  of  the  most  suitable  atmospbere  for  the  patient 
will  first  arise.  By  most  a  tent  (readily  improvised  by  converting  a  cot 
into  a  four-poster,  by  fastening  on  four  vertical  pieces  of  wood  at  the 
corners,  joining  these  by  four  horizontal  pieces,  and  throwing  a  sheet 
over  all)  is  recommended,  an<l,  one  side  of  the  cot  being  left  uncovered, 
Hteam  is  conducted  thither  by  one  of  the  different  forms  of  croup- 
kettlea*  Wbibi  fully  aware  of  the  need  of  moisture  when  the  atmo- 
sphere is  dry,  when  the  membrane  tends  to  crust  and  become  fixed,  I 
am  of  opinion  that  the  abuve  unvarying  rule  of  cot-tenting  and  use  of 
steam  is  disadvantflgeouji,  Tbo  w(*akly  comlition  of  children  with 
nrenibranous  laryngitis,  an<l  all  tiiat  they  Inive  gone  through,  must 
be  remembered.  Believing  that  such  seclusion  and  so  litlle  admission 
of  air  tend  to  increase  the  aslhenia,  and  any  tendency  to  infection,  I 
much  prefer  to  be  content  to  keep  off  draughts  by  a  screen,  which 
allowB  of  the  escape  of  vitiated  air  above,  using  steam  only  if  needful, 
according  to  the  size  of  the  room,  fireplace,  i*tc,,  and  according  to  the 
kind  of  expectoration,*  whether  easily  brought  up  by  cough  or  feathers, 
or  viscid ,  (luickly  drying,  and  causing  whistling  breathing.  If  the  tempera- 
ture can  be  otlierwise  kept  up  to  60°  or  65^,  I  nmch  prefer  to  use  a 
warm  boracic  acid  fomentation.  The  inner  tube  nmst  be  frequently 
re  m  o  v  ed  and  cleanse  d ,  e  ve  ry  h  o  n  r  or  two  at  first.  I  f  t  h  e  sec  re  ti  on  s 
dry  on  ami  cling  to  it,  they  are  best  removed  by  the  soda  solution 
mentis iiied  below\  At  varying  intervals  between  the  removals  of  the  tube, 
any  membrane,  Ac»,  which  is  bhickijig  it,  appearing  for  a  moment  at  its 
mouth  and  then  sucked  back,  must  begot  rid  of  by  inserting  narrow 
pheasant  feathers,  and  twisting  them  round  before  removing  them.  If 
the   exudation  is  sliglit,  moist,  and  easily  brougltt  up  by  a  cough  or 

•  Q.  A.  Wright  (DU.  of  Child.,  p.  164)  qaotes  from  Cocks  {Artk.  Ptediat^^J^u.  1884) 
tfaiat  sudden  obstructioa  of  tlie  tabe  i^  lumt  often  due  to  JDi«[)issated  mucus,  not  mem* 
bm&e  ;  lliia  thick  mucus  is  aecrcted  uauaUjr  abijut  twenty-four  hours  after  the  operation, 
and  after  three  or  four  days  the  discharge  becomes  thinner  aud  more  puriform.  But 
blrcking  of  the  tube  wUh  membrane  docs  certainly  m'cur  ;  it  ia  known  Uj  the  sudden 
cyanoflia  and  Mtruggles  of  the  chihl,  while  uo  air  enters  the  tube.  The  whole  tube  muisl  be 
removeil ;  if  Ibis  and  the  t;ouAef|uent  coughing  doe^  uut  expel  the  nicmbm^ne,  the  wound 
must  be  dilated,  iind  the  mi^iubi-ane  extrajcted. 
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fciitlier,  sponging  and  brushing  out  the  trachea  are  not  called  for^  but 
they  sbouhl  be  made  use  of  wben  there  is  much  flftpping,  clicking;  or 
wliisthng  of  the  breathing ;  and  if  this  is  harsli,  dry,  or  noisy,  instead 
of  moist  ami  noiseless,  two  of  the  best  solutions  are  sodic  bicarb,  gr, 
V.-XX*  to  aq.  5j.t  or  a  saturated  one  of  borax  with  soda.  These  nniy  be 
applied  by  a  band  or  steam-spray  over  the  cannula  for  five  or  ten 
uji notes  at  a  time,  at  intervals  varying  according  to  the  relief  which  is 
given,  or  applied  with  a  laryngeal  brush,  feather,  or  a  bit  of  sponge 
twisted  seeurely  into  a  loop  of  wire.  When  any  of  these  are  used,  the 
risk  of  excoriation  and  bleeding,  and  the  fact  that  only  the  trachea  and 
large  bronchi  can  be  cleaned,  must  be  borne  in  mind  ;  and  with  regard 
to  manipulations  for  cleansing  the  trachea,  and  removing  the  inner 
tube,  it  m  most  important  to  remember  that  the  caretaking  may  be 
overdone,  and  a  weakly  child  still  further  exhausted  by  meddlesome 
interference.  This  point  requires  special  attention  from  the  snrgeou 
in  the  case  of  some  of  tlie  nurses  of  the  present  day,  who  seem  to 
wish  to  transfer  the  entire  charge  of  the  patient  into  their  own  hands* 
There  is  often  much  difficulty  in  getting  sufficient  food  taken.  This, 
and  the  amount  of  sleep  are  two  m4»st  important  points.  For  the  first 
twenty-fonr  hours  the  child  slionld  be  disturbed  as  little  as  possible. 
Tlie  pain  in  swalhrwing^  the  ini]>airment  of  theact  owingto  the  presence 
of  the  tube,  i^c,  and  thus  the  facility  with  which  liquids  nniy  reneh  the 
lungs,  are  facts  to  be  duly  remembered.  It  will  usnally  be  better  to 
pass  a  Jaques*  catheter  (No*  4  or  6)  by  the  nose,  and  then  to  feed  the 
patient,  at  regular  intervals,  with  definite  amounts.  Care  nmst  he 
taken  to  see,  by  the  absence  of  irritation,  tliat  the  tube  is  not  in  tlie 
larynx,  and,  if  the  above  aoft  tubes  are  used,  that  they  do  not  coil  up 
at  the  back  of  the  tongue. 

The  removal  of  the  tub©  next  requires  consideration.  It  should  be 
dispensed  with  at  the  earliest  possible  opportunity,  eitlieralttigetber,  or 
replaced  by  nn  india-rubber  tube  between  the  fonrtli  and  ninth  days. 
Quite  apart  from  the  danger,  which  is  insej^arable  fronni  mrtsdlit  tuhe,^ 
of  irritation  ami  ulceration  of  the  trachea,  there  is  this  object  in  getting 
rid  of  the  tube  as  soon  as  possible,  that  the  longer  the  child  is  allowed 
to  breathe  through  the  tube  the  more  is  the  aet  of  breathing  through 
the  natural  passages  allowed  to  be,  as  it  were,  forgotten,  with  the  result 
that,  on  the  tube  being  removed,  asphyxia  is  tbreatetied.  The  idiief 
point  til  go  by  in  deciding  as  to  whether  the  tube  can  be  safely  dis- 
pensed with  or  replaced  by  one  of  india-rubber  is  the  freedom  of  entry 
of  air  through  the  larynx,  and  absence  of  any  sucking  in  below,  antl 
whether  some  skilled  observer  can  renniin  present  and  decide  whether 
sufficient  air  is  reacJiing  the  lungs  through  the  larynx  and  through  the 
woimd  without  being  in  a  nervous  hurry  to  replace  the  tube* 

CotHiiiionH  whirh  Impede  the  Removal  of  the  Tube. —  (l)  Pndonged 
fornnition  of  membrane.  The  longest  possible  jjeriod  for  this  iw  pro- 
bably about  ten  days.  Patience  and  support  are  the  main  indications 
in  tlie  treatment  here.     (2)   The   larynx  is  crippled  like   any   other 

•  Mr.  Parker  pointt  out  (/<w.  supra  «/.)  that  black  pntcbet  teen  oti  the  outer  ttibc 
wlien  reosovecl  may  indicate  ulceration  of  the  tniehea,  and  show  the  necfJ  of  cluiriKiriK  the 
tnbe.  In  my  ex]*erience,  fuch  d incolorot ion  may  jNiinl,  htirv  anil  in  Itituliailfin,  f«»  aa^ 
inferior  quality  of  the  mistal  of  the  lube. 
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iiifliuned  part.  (3)  The  air  tube  is  closed  by  granulations,  usually  above 
ibe  cannula.  More  comnion  than  these  is  obstinate  swelling  of  the 
mucous  niejnbrane*  Here  son)e  advise  that  the  tube  be  removed,  and 
astringents  and  caustics  carefully  applied  from  below,  with  the  aid  of 
an  amesthetlc  if  necessary.  My  own  opinion  is  that  it  is  often  wiser  to 
reinsert  a  tube  of  large  size,  witli  a  hole  on  its  convexity,  and  to  leave 
it  in  for  a  week  or  two,  thus  giving  fnrtber  rest  to  the  parts.  Needless 
resort  to  caustk's  will  certainly  risk  tlie  ocrunencc  of  stenosis.  Inter 
on*  (4)  Closure  of  larynx  by  deep  ulceration  cicatrisidg  after  detach- 
ment of  membrane.  In  such  a  case,  with  the  aid  of  an«Esthetics,  the 
larynx  must  be  opened  up  by  probes  of  increasing  size  and  laminaria  tents 
introduced  from  below,  and  later  on  by  the  use  of  Macewen*8  tubes  (p.  637). 
(5)  Paralysis  of  the  dilating  crico-arytenoidei  postici,  or  spasmodic  action 
of  the  closing  ones,  aryteuoidei  or  crico-arytenoidei  laterales,  from  fear, 
excitement,  or  dming  effort,*  (6)  Tlie  connuonest  cause  of  inability 
to  dispense  with  tlie  tube  is  probably  due  to  the  rapidity  with  which 
the  larynx  falls  into  abeyance  when  a  child  is  allowed  to  breathe  through 
a  tracheal  cuunub*,  the  prttient  at  this  age  being  not  intelligent  enough 
to  understand  tlit^  importanre  of  dispensing  with  the  tube,  and  perhaps 
ton  young  to  care  to  talk,  or,  if  older,  not  real i sin fj  the  need  of  again 
using  its  voice  while  all  its  wants  are  supplied.  With  the  above 
condition  are  coupled  a  nervous  dread  of  having  the  tube  removed,  and 
paroxysms  of  temper  and  struggling  which  rapidly  produce  embarrassed 
breatbing.  Any  organic  mischief,  such  as  adhesions  in  the  larynx,  is 
I  think,  extremely  rsire,  and  granulations  above  or  below  the  tube  ai*e 
more  often  talked  of  and  given  as  a  reason  for  inability  to  dispense 
with  the  tube  thau  reiilly  seen. 

But  while  leid  organic  miseliief  is  rare  and  the  nsmil  cause  is  due  to 
conditions  which  wouhl  seem  to  be  only  ieniporary,  it  is  well  kiujwn 
that,  in  some  cases,  getting  a  little  child  to  dispense  with  the  tube  is  a 
nnist  baffling  and  prolonged  aflair.  Tiie  following  points  are  worthy  of 
attention  ; — Early  attempts  to  remove  the  cannula,  wii ether  metal  or 
india-rubber.  A  reliable  nurse.  Ability  on  the  part  of  the  surgeon  so 
to  arrange  his  time  as  to  he  liimself  frequently  present  at  hrst,  and,  in 
the  intervals,  to  be  represented  by  an  assistant  who  will  not  replace  the 
tube  before  it  is  absolutely  necessary  to  do  so,  and  who  can  dilate  the 
opening  with  a  pair  of  dressing- forceps  and  perform  artiiicial  respira- 
ti<m  if  these  steps  are  required.  Bhortening  the  india-rubher  tube,  till 
eventually  little  more  than  the  shiehi  is  worn,  the  child  being  comforted 
by  the  apparent  presence  of  the  tube.  Encouraging  the  chihl  to  make 
use  of  his  larynx  by  breathing  through  the  tube  and  expiring  through 
the  larynx  while  the  tube  is  closed.  Patiently  persevering  efforts  to 
get  a  child  to  talk,  or,  in  the  case  of  a  younger  one,  to  use  his  larynx 
by  blowing  out  a  spirit-lamp  or  using  a  penny  trumpet.! 


•  In  ft  cafie  in  which  I  hml  performeil  tractieotomyp  and  was  watching  the  ehihl  for 
the  firat  few  boom  iiUgt  the  tube  had  be«n  disp^nstul  with,  nrnet  urgent  symptoms  came 
on  tluring:  the  sUght  straining  which  accoiiipimietl  an  action  of  the  Ixwels,  the  |)iilient 
fsiUifiK  tjfl  the  Ixitl-f^an  on  to  the  floor  apparently  Ufelesa.  Artificial  respiration  restt»nMl 
the  child,  and  the  civae  did  well. 

\  1  may  iidv^ine  my  retuiers  ia  consult  a  moat  practical  paper  by  Dr.  SleArenfloa  {St» 
Ihirth.  Ho\p,  Uep.^  i88i>. 
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All  this  time  every  uttempt  should  be  made  to  improve  tlie  general 
health  :  wise  feedn^g  (too  frequent  or  too  large  meals  provoke  dvsptioea), 
attention  to  the  bowels,  such  tonics  as  Eastoii's  sjanip,  proper  elulhing, 
cold  or  tepid  sponging  followed  by  friction,  change  of  scene  and  air  in 
every  possible  wa}%  especially  at  the  seaside. 

In  a  large  majority  of  cases  the  above  treatment^  aided  by  patience, 
tact,  and  time,  which  allows  of  development  of  the  air  passages,  will 
suftice*  In  a  few  the  attempts  at  removing  the  tube  will  still  fail. 
Where  this  is  so,  and»  in  fact,  in  any  case  where  the  use  of  the  tube 
seems  likely  to  be  protracted,  the  larynx  should  be  dilated — ^a  step 
which  is  brought  about  by  simple  means,  as  the  larynx  is  usually  1 
merely  function  less  from  disuse,  not  blocked  up,  or  the  glottis  cloaed- 
hy  a  tube  through  which  the  child  is  made  to  breathe. 

In  a  recent  case  the  siniplest  way  of  effecting  this  is,  after  cliloroform 
has  been  given,  to  remove  the  tracheotomy-lube,  dilate  the  wound  if 
needful,  and  pass  upwards  from  it  a  drainage-tube  or  catheter  with  a 
double  silk  web  ;  the  upper  end  of  this  is  drawn  out  of  the  mouth 
(with  tlie  aid  of  a  gag  if  needful),  and  tied  to  the  lower  end  whieh 
projects  through  the  wound.  The  tracheotomy-tube  is  theii  re|daced 
fur  a  day  or  two,  and  on  the  withdrawal  of  the  tube  from  the  larynx 
it  can  usually  be  dispensed  with  altogether.  Another  very  simple  and 
efficient  means  is  thus  given  by  G.  A,  Wright  (loc,  supra  cit.,  p.  165) : 
**  A  flexible  probe  should  be  passed  up  through  the  glottis  from  below, 
and  a  piece  of  silk  carrying  a  small  sponge  be  attacljed  to  it ;  the 
probe  fihouUI  then  be  drawn  out  through  tlie  mouth,  and  the  sponge 
carried  through  the  larynx  sweeps  it  out,  breaks  down  any  adhesions, 
and  clears  away  mucus  or  any  granulations/* 

Occasionally,  in  cases  of  longer  standing,  tlie  above  simple  treatment 
may  not  be  suflident,  and  here  intubation  with  vulcanite  tubes  (pp.  645 
and  646),  or  tlie  use  of  Macewen*s  tubes  passed  through  the  hxrynx* 
and  intu  the  trachea  below  the  wound  should  be  made  use  of.  If 
intubation  tubes  are  not  available,  chloroform  having  been  given, 
one  of  Mace  wen's  tubes — ^they  resemble  stout  gum-elastic  catheters 
with  terminal  carefully-bevelled  openings — is  passed  from  the  tracheal 
opening  I  up  through  the  larynx  into  the  mouth.  Having  hooked  this 
end  out  of  the  mouth,  t  the  surgeon  now  passes  the  other  end  down 
the  trachea  beyon<l  the  wound,  a  step  sometimes  accnmpanitrd  with 
difhcuUy,  The  object  of  tlie  surgeon  should  be  to  place  this  lower 
end  of  the  tube  i)nly  just  below  the  tracheal  opening,  so  that  air  is 
drawn  in  from  the  end  projecting  through  the  mouth  into  the  trachea, 
wilhuut  leaving  any  needless  length  of  the  tube  here  or  in  one  bronclius 
for  fear  of  setting  up  irritation  or  secretion.  To  prevent  the  rhibl 
pulling  out  the  tube,  the  hands  should  be  secured  for  the  (irst  few 
huurs,  and  to  prevent  the  tube  being  bitten  it  is  well  to  pass  a  pi**ce 
of  drainage-tube§  over  the  first  few  inches.     This  end  is  then  secured 


•  Bee  a  paper  by  Mr.  Bilton  fonnrrj  {Lam^et^  1887)  on  thin  uubjcct. 

f  It  18  more  easy  to  paas  the  tube  this  way  owing  to  the  fiwility  with  whbh,  when 
passed  fmm  stbo?e,  it  finds  its  war  into  the  rKW3phngua, 

X  The  tube  will  be  found  to  pas«  readily  U-hiud  the  soft  {julatu. 

§  This  simple  meam  is  much  better  borne  by  the  chfttl  limn  the  gn^.  I  uvrc  itt 
suggestion,  some  jciirs  ago,  to  Dr*  Arthur  E,  Pw>Iiijan. 
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wUh  tapes  around  the  hea(K     The  tube  may  be  left  in  from  twelve  to 

eii^Jiteen  hours,  according  to  the  aiiioutit  of  secretion  and  tlie  facility 
with  wliieh  the  tube  is  blocked.  While  this  treatment  is  beinjt  carried 
out  it  is  wtdl  to  isolate  the  child  in  a  separate  room,  as  the  lireathiof^ 
through  the  tube  is  very  noisy,  beiuf»  often  aecompajiied  by  very  loud 
bnhbliiif*  sounds,  and  the  aspect  of  the  child  while  this  necessary 
dibit iiig  of  the  larynx  is  going  on  is  one  of  apparently  great  distress* 
When  it  is  evident  that  the  tube  is  clogged  it  must  be  withdrawn  and 
cleansed,  and,  a  little  auBesthetic  having  been  given,  again  inserted. 
At  any  time,  if  needed,  the  cannula  must  be  re-inserted  and  artificial 
respiration  performed.  It  will  readily  be  understood  that  during  this 
time  the  preaence  of  the  surgeon,  and  reliable  assistants  who  will  not 
hiSL*  their  beads,  and  nurses  with  much  tact  and  temper,  are  pre- 
eminently required.  Even  when  laryngeal  brcHthing  is  restored  and 
tbe  tube  has  been  dispensed  with,  the  child  must  be  carefully  watched, 
especially  at  night*  If  natural  breathing  fails^  it  is  better,  whenever 
there  is  time,  to  replace  the  Mace  wen's  tube  in  the  trachea  rather 
than  re*insert  the  tracheotomy- tube  into  the  old  wound,  a  mode  of 
reHef  which  is  too  likely  to  be  resorted  to  on  account  of  its  facility,  but 
one  which  tends  to  keep  up  the  sinus-like  nature  of  the  wound  in  the 
trachea,  ami  brings  back  that  most  pernicious  tendency  of  the  child  to 
prefer  and  couiide  in  this  mode  of  breathing. 

Complications  of  the  After-treatment. 

(a)  Hfemorrhatf e.~*Thin  is  not  common  ;  if  immediate,  it  is  due 
to  some  vessel  having  been  left  unsecured.  Later  on,  it  may  be 
brought  about  by  ulceration  of  the  trachea  set  up  by  tlie  pressure  of 
the  cannubi ;  *  through  separation  of  the  false  membrane  by  slough- 
ing; a  velvety  and  swollen  conditi*>n  of  the  mucous  meml>rane;  or 
by  prominent  granulations.  The  treatment  is  clearly  preventive — to 
dispense  with  a  tube,  especially  a  metal  one,  as  soon  as  possible,  and 
from  the  first  to  use  one  of  appropriate  length  and  curve  (footnote, 
p.  630). 

(h)  A  Shwjhif  Conditum  of  the  W*nm(L — If  this  is  threatening, 
attention  unist  be  paid  to  tbe  tightness  of  the  tapes,  so  tliat  the 
cannula  be  not  needlessly  buried  in  the  wouml,  and  to  the  wearing  of 
a  collar  of  boric  lint  under  the  shield*  The  tube  must  be  removed  at 
intervals,  or  replaced  by  an  india-rubber  one,  air  tending  to  enter 
witljtvut  a  tube  as  soon  as  the  edges  of  the  %vound  are  set  and  healing. 
If  the  wound  be  not  only  sloughy ^  but  gangrenous  and  diphtheritic, 
in  ndditiuu  to  frequent  cleansing  with  a  cameFs-hair  brush,  the  use 
of  iotloform  and  hot  boracic  or  zinc  chloride  lotions,  stronger  niea- 
aures,  such  as  the  application  of  pure-  nitric  or  carbolic  acid,  will  be 
called  for,  Tbe  general  treatment  will  not,  of  course,  be  neglected  in 
tbeHe  cases. 

(c)  Emphjf8emaA--^Th\s  is  usually  the  result  of  a  faulty  operation. 


•  Borne  undoubted  casta  of  uloeratioa  Into  the  innomhmte  aft^r  low  tmcbootomieB  in 
chiUlren  arc  on  record — e.if,,  Pulh.  Sof\  Tratrjt  ^  vol.  xL  p.  20. 

t  Oo  this  subject  the  readier  should  ixinsiilt  tbe  fall  and  detailed  papc^rs  of  Or. 
Gbftmi>npjs>  in  vola»  Is  v.,  Ixvii,,  and  liviii.  of  the  Med.  (Jhir,  Trans,^  and  bis  work  on 
Arfijieml  lir^ipirfttim.  The  following  are  amongst  tbe  practical  oonclugjoiw  with  which 
h\^  jiagtss  abound  :  (1)  Ku]phy»cma  of  the  anterior  mediiietiaumf  often  osBociated  with 
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The  incision  into  the  ti-acliea  is  either  wrongly  placed — i.^*»  it  is  not  in 

tJie  sanit!  line  with  that  in  the  soft  parts — ^or  it  is  too  small ;  perhaps 
two  sniall  ones  have  been  niaile ;  very  rarely  is  the  einphysema  due  to 
too  large  an  incision  in  the  tracliea.  Or,  the  incision  iimy  have  heen 
correctly  made,  but  some  fault  connected  with  the  tuhe  may  produce 
the  eniph3^senia ;  thns  it  may  have  been  originally  too  Rhoit,  or  have 
been  pnshed  out  of  the  wound  by  swelling  of  the  soft  parts  or  by 
coughing.  As  a  rule  this  complication  is  not  dangerous  unless  it  be 
extreme  in  very  young  children,  or  unless  it  travel  deeply  ;  under  these 
circumstances  scarifictition  must  be  made  use  of,  if  possible, 

(d)  Ulceration  of  the  Trachra. — This  is  usually  due  to  the  pressure 
of  a  cannula  faulty  in  length  or  curve,  much  more  rarely  to  separa- 
tion of  membrane  or  sloughs*  lliere  are  no  definitely  characteristic 
signs  of  this  complication  ;  the  following  point  to  it :  Streaks  of  blood 
expectorated  a  day  or  two  after  the  operatiun,  and  perliaps  discoloura- 
tion of  the  lower  end  of  the  tube.  Tliis  accident  is  especially  likely  to 
occur  in  cases  of  diphtheria,  where  antitoxin  has  not  been  givrn  or 
delayed,  as  the  vitality  of  the  tissues  is  here  much  lowered.  The  tube 
sliould  be  left  out  if  possible,  or  an  india-rubber  one  substituted,  worn 
as  short  as  possible,  and  cut  obli(|uely  so  that  the  end  does  not  impinge 
upon  the  anterior  wall  of  the  trachea.  If  it  is  necessary  to  dispense 
with  all  tubes,  attempts  may  be  made  to  keep  tlie  edges  of  the  tracheHl 
wound  stitched  to  tliat  in  the  soft  parts  for  a  few  hours,  or  Mr, 
Golding  Bird's  diiator  may  be  worn. 

(e)  Stippuration  in  Mcdiastuta. — This  is  a  rare  complication.  When 
it  does  occur  it  is  liable  to  be  very  rapid.  It  results  from  a  descending 
cellulitis  from  the  wound.  The  only  treatment  is  prevt-ntion  by  a 
well- performed  operation,  and  by  attention  to  the  wound* 

Otiier  complications  whicli  are  not  surgical  may,  of  course,  be 
present^ — ^viz,,  Extension  of  the  exudation  downwards.  General 
infection.  Paralysis.  Albuminuria.  Broncho-pneumonia — a  very 
frequent  one,  known  by  a  rise  of  temperature  witli  frequent  respirafion 
and  dyspnoea,  dulness  on  percussion,  broncbial  breathing,  witli 
bubbling  and  crepitant  rales.  The  discharge  becomes  scanty,  the 
child  is  restless  with  a  tendency  to  lividit)',  and  there  is  a  return  of 
the  sucking-in  in  the  suj^ra-clavlcnlar  and  epigastric  regions,  while  no 
obstruction  is  found  in  the  tube.  The  antitoxin  treatment  has  very 
largely  lessened  the  frequency  of  the  above  mentioned  difliculties  and 
complications  of  the  after-treatment. 


pneumothorax^  occurs  in  a  ceitain  riumber  of  tracheotomiea*  (a)  The  e«>nditJoiii  fiivtnir* 
lag  Ihiti  iire^  division  of  the  deep  cervical  fascift,  obtitnictiuit  to  the  riir-|iAHHngi«,  and 
in3|j|nitory  efforts,  (3)  The  incision  in  the  deep  cervical  famm  downwiinl*  should  uot  In.* 
longer  than  needful ;  it  should  on  no  account  be  raised  from  the  tracheji,  eH|N?cmn>'  during 
inupimtory  efforts.  (4)  The  frequency  of  erophyBcmn  prohahly  dcpcndt  much  on  the 
skill  of  the  oi>erator,  especially  in  insert injjj  the  tube,  (5)  The  fhiUKeroun  pc*rio<I  during 
traehcotomy  is  the  interval  l>etween  the  dividjon  of  tlie  dc<^p  oorvlcal  fawin  and  thu 
e^cient  introduction  of  the  tulte.  (6)  If  artiliciat  leftptratioti  in  nee<»uiary,  the  tlwium 
■hould  be  kept  in  appoeitioa  with  the  trachea,  and  any  uianlputattoim  iK'rfornwi  without 
jerks. 
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IlfTFBATION  OF  THE  I^AJRYUnC  AS  A  SUBSTITUTE  FOR 
TEACHEOTOMy  tN  MEMBBANOUS  LAKYNgiTIS  OB 
STENOSIS    OF   THE   LABYKX. 

Attention  was  first  called  to  this  subject  by  Sir  W.  Macewen  {Brit. 
Med,  Jovni.t  July  24  and  31,  1880).  The  tubes  he  used  have  been 
alluded  to  at  p.  637,  It  was,  later  on,  more  prominently  brought 
forward  in  America,* 

The  Advantages  claimed. — The  chief  of  these,  the  easy  and  rapid 
int  rod  notion  of  a  tube,  has  been  siibBtantinted  of  recent  years,  when  the 
favourable  conditions  of  special  skill  and  experience  are  granted.  Od 
the  presence  of  these  conditions  the  whole  question  turns  (p.  644). 

(I)  The  consent  of  the  friends  will  be  more  quickly  obtained  than 
in  the  case  of  tracheotomy.  (2)  Intubation  requires  no  ansesthetic, 
(3)  The  tubes  are  easily  and  quickly  iJitroduced,  and  tlius  the  opera- 
tion is  much  more  rapidly  perftfnned.  (4)  There  is  no  severe  or 
difficult  operation  as  in  tracheotomy.  (5)  The  inspired  air  is  drawn 
warm  and  moist  through  the  natural  passages  ;  thus  the  depressing 
effects  of  a  steam-tent  aie  avoided  (Codd,  loc,  infra  ci7.).  (6)  There 
IS  no  open  wound  requiring  careful  treatment,  and  there  is  not  the 
same  diflicuUy  in  getting  rid  of  the  tube*  (7)  The  after-treatment  is 
therefore  much  less  prolonged.  This  advantage  is  not  to  be  expected 
invariably.  In  the  words  of  Dr.  F.  Wright,  of  New  Haven,  U.S.A. 
{Pedkitricgf  Feb.  15,  1899) :  "It  occasionally  happens  that  after  the 
original  trouble  for  whicli  intubation  was  done  has  disappeared,  it 
is  impossible  to  remove  the  tube  from  the  larynx  without  dyspnoea 
returning,  necessitating  the  return  of  the  tube.  Such  a  condition  is 
termed  *  retained  tube,'  OT) vvyer,  the  authority  upon  all  niatters 
pertaining  to  intubation,  in  a  paper  read  before  the  American  Pediatric 
Association  in  May  1897,  said  that  *  the  cause  of  persistent  stenosis 
following  intubation  in  laryngeal  diiditlieria  can  be  summed  up  in  a 
single  w^ord — '*  traumatism/'  Puralysis  of  the  vocal  cords  may 
possibly  furnish  an  occasional  exception  to  this  rule,'  The  reason  of 
the  traumatism  may  be  a  tube  that  does  not  fit,  one  that  is  imperfect 
in  its  construction,  or  injury  to  the  tissues  by  unskilled  operators. 
UndoubteiUy  most  of  the  cases  of  retained  tube  are  due  to  the  tube 
being  too  large,  notwithstanding  the  size  designed  for  the  age  has  beeji 
used.  This  condition  has  most  frequently  linjipened  when  the  3  to  4 
size  has  been  used.  If  the  pressure  is  great  enough  to  seriously 
interfere  with  the  circulation,  even  if  it  does  not  cause  ulcer,  there  will 
be  an  aHlenia  of  the  surrounding  tissues.  The  lube  being  withdrawn, 
tlie  pressure  is  suddeidy  removed,  and  the  submucous  tissue  becomes 
infiltrated,  anil,  being  surrounded  with  cartilage,  can  swell  in  but  one 


•  EspGciiiUy  by  the  late  Dr.  O'Dwyer,  whose  first  piiper  Ap[)ciLre<i  in  the  New  York 
Med.Jtmrn,,  Aug.  1885.  AiuougBt  many  other  more  rei'Ciit  pupers  aro — O^Dwyct,  Arch, 
of  Pf-diat.,  1S97,  xiv.  p.  481  ;  those  by  Dr.  F.  Wright,  of  New  Haveu  ;  Dr.  Lovett,  of 
lioaion  ;  Dr.  Codd  mid  Dr.  E.  W.  (ioodall,  of  this  cotintry  {Ediiu  Med,  Jimtn,  vol.  U 
J902,  p,  223).  The  Ifu^t^  mentioned  writer  ia  nu  anthonty  oot  only  on  mtubatkmi 
but  alstj  on  those  diseases  which  may  call  for  it.  A  pa[9er  by  Dr.  Ba-san  (Z<iflt.,  July  i^ 
1901,  p.  76),  who  wa«  trained  by  Or,  Oo<>tlalli  will  also  be  foyjid  helpfal  with  its  cases  and 
practical  details* 
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direction,  thus  obstructiDg  respiration  by  narrowing  the  lumen  of  the 

larviix.  Sometimes  the  head  of  the  tube,  by  making  undue  pressure 
upuu  the  parts  on  which  it  rests,  causes  an  abrasion  from  which 
^n'anulations  spring,  and,  as  tlie  tube  is  removed,  these  drop  down  into 
the  chink  of  the  glottis  and  obstruct  respiration."  Dr.  Goodah,  who 
only  met  with  ulceration  of  the  larynx  four  times  in  loi  cases  of  intuba- 
tion, concludes  as  follows: — **Be  very  cai-eful  in  the  introduction  of  the 


Fig.  249. 
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Dr*  Codd'fi  set  of  intubatian  iHjitrumeTits  for  cbLldren,  couBi&tiug  of  deveo  of 
O'Dwyer'B  iijudel  vulcaDile  intubation  tubes,  fitted  witb  Codd's  obturators, 
iotrijducer,  and  extractor  ;  Deuliard's  gag,  aelf*retainmg  ;  and  gayge-plate.  Here 
there  are  seven  obturators,  but  only  one  Imiidk  to  the  abaft.  In  tbe  neweat 
O'Dwjer'B  oiotlel  there  is  a  separate  iihaft  to  eacliobturaior,  all  fitting  one  handle 
(Down  Brothers'  Catalogue).  Dr.  Ooodan  firefeni  Bayeujt's  modificatioQ  uf 
O'Dwyer'a  ioatrumeuts  mjide  by  Collin,  of  Piirii*,  the  tubca  being  shorter  and 
lighter,  and  the  method  of  attnehing  the  obturator  to  the  introducer  better. 

tube.  Do  not  intubate  when  tlie  larynx  is  much  swollen.  If  in  any 
cuiie  intubittton  is  found  to  he  diilieult,  do  not  persist  too  much  in  your 
eflbrts,  especially  if  your  experience  of  the  operation  is  limited. 
Lastly,  do  not  intubate  the  same  case  more  than  three  times.  If 
these  rules  are  adhered  to,  I  believe  that  ulceration  of  the  larynx 
will  occur  no  more  frequently  after  intubation  than  it  does  after 
tracheotomy."*       ifi)    Intubation    may    fail,    and    its   failure    on   any 


•  Bokay  (£hiU.  Med.  IfiwA.,  1901,  No.  47)  reports  five  Cfu^es  in  which  removal  of  the 
intubation  tube  at  the  enil  ol  i>eriodfl  varying  from   107  to  294  houre  led  to  akrming 
S. — VOL,  1.  41 
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of   the   following    grounds   may    necessitate    tracheotomy    (Goodnll)* 

(i)  IiUiibRtioii  may  not  relieve.  (2)  Some  time  after  removal  of  the 
tube  djBputiia  may  recur,  and  the  patient's  condition  be  too  serious  to 
allow  of  re-intubation*  (3)  The  tube  may  become  suddenly  blocked 
{vide  infra).  (4)  Failure  may  follow  an  attempt  at  re-intubation. 
(5)  The  medical  man  called  to  the  patient  miiy  have  had  no  experience 
of  intubation.     (6)  The  laiynx  may  be  ukerated. 

DiaadvantageB,  Difacultiea,  and  Dangers. — (i)  In  Dr.  Codd's  words, 
**  The  epiglottis  may  be  very  turgid,  and  the  parts  generally  cedematous, 
and  the  point  of  the  tube,  though  entering  the  upper  part  of  the 
larynx,  may  fail  to  get  through  the  glottis  or  even  to  get  as  far  as  it, 
This  can  he  got  over  by  thrusting  the  left  index-finger  firmly  down  to 
the  glottis.  I  have  nearly  always  found  this  to  succeed,  and  it  is  not  a 
bad  plan  to  follow  systematically.  The  inexperienced  sometimes  enter 
the  ventricles  of  the  larynx  if  they  diverge  from  the  middle  line,  (2)  In 
introducing  the  tubep  membrane  may  be  dislodged  into  the  trachea, 
causing  fatal  dyspnoea  unless  tracheotomy  be  performed  at  once/*  Dr, 
Codd  adds  :  **  I  have  never  had  any  cases  dying  ft^om  this  cause*  In 
the  cases  that  have  died  or  stopped  breathing  during  the  operation,  I 
have  failed  to  enter  the  larynx,  and  got  into  the  CBSophagus  ;  and, 
owing  to  the  suddenness  of  the  symptoms,  I  am  inclined  to  attribute  them 
to  syncope,  though  they  might  probably  be  due  to  the  completion  of 
the  stenosis  by  the  tube  lodging  in  the  oBSophagus  and  pressing  on  the 
larynx  from  the  back.'*  Dr.  Goodall  admits  that  the  displacement  of 
false  membrane  before  the  tube  may  occur,  and  that  tracheotomy, 
requiring  rapid  execution,  under  these  circumstances  may  be  required. 
(3)  There  may  be  great  diftkulty  in  getting  children  to  take  sufficient 
food,  as  swallowing  is  for  the  first  few  days  much  embiirrassed.  The 
importance  of  sufficient  food  being  taken  has  already  been  alluded  to 
(p.  635).  (4)  Parts  of  the  liquids  taken  find  their  way  into  the  air- 
passages.  Dr.  Codd  considers  the  latter  "a  theoretic  objection." 
The  diliiculty  in  feeding  can  be  met  by  the  Casselhury  method :  "The 
child  is  placed  on  the  nurae's  lap,  the  head  being  down,  and  fed  with  a 
spoon,  so  that  it  swallows  uphill,*'  In  Dr.  GoodalFs  opinion,  ample 
nutriment  can  be  given  either  by  a  tube  passed  through  the  nose  into 
the  stomach,  or  by  rectal  feeding,  (5)  The  tube  may  be  coughed 
out.  In  such  cases,  if  the  medical  man  is  absent,  death  may  occur  in 
a  few  minutes,  Dr,  Goodall  found  that  the  tube  was  coughed  up  or 
pulled  out  by  the  patient  in  28  per  cent,  of  his  cases.  *'  Dyspncea 
by  no  means  always  returns  at  once,  and  when  it  does  there  is  ample 
time  for  the  medical  officer  to  reach  the  patient  and  re-insert  the  tube  or 
perform  tracheotomy.  Intubation  cas«s  doubtless  require  the  medical 
officer  to  be  more  at  their  beck  and  call  than  do  tracheotomy  cases ; 
but  this  cannot  be  claimed  as  a  serious  objection/'     (6)  The  tubes  are 


4 


< 


sjmptoniB,  attributed  to  ulceration  from  pressure.  In  one  case  this  diagnosis  wa*  con- 
firmed by  the  subseiiuent  development  of  atcoosis.  He  advisea  that  the  portion  of  the 
tube  l)etween  the  neck  tmd  the  bodj  be  eonteti  with  gektin,  into  which,  while*  it  is  BliU 
■oft,  powdered  alum  ia  pressed  in*  Thia  proves  simple  and  eflective^  and  ia  recommended 
in  all  cases  where  the  intubation  haa  lasted  orer  a  hundred  hours,  and  where  pressoFe 
ulceration  is  suspected.  Be  consider  that  bj  following  this  rule  BeoondArj  tracheo- 
tomy will  usuallj  be  avoided. 
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liable  to  beeouie  plugged  with  membrane.  In  Dr.  GoodaH's  cases 
sudden  blocking  of  the  tube  occurred  in  12  per  cent.  He  considers 
that  in  hospital  practice  there  appears  alwaj^a  to  be  time  for  a  medical 
man  to  reach  the  patient  early  enough  to  remove  the  tube,  and,  if 
needful,  open  the  tmcbea  successfully.  Recently  special  patterns  of 
wider  tubes  have  been  recommended  for  use  in  cases  where  there  is 
much  loose  membrane  or  discharge*  Dr-  Codd  recommends  **  short 
cylinders.  The  largest  possible  size  should  be  used  and  wedged  into 
the  larynx,  and  retained  only  a  few  hours  at  the  most/** 

Any  one  wishing  to  contrast  fairly  and  practically  the  two  operations 
of  tracheotomy  and  iutuV>atiou  should  consult  a  paper  by  L)r,  II,  W. 
Lovett,  of  Boston  (Med,  N^ws^  Aug.  27,  1892)-  From  tlie  above  paper 
of  Dr.  Lovett,  it  is  clear  (i.)  that  intubation  does  not  couipare  favour- 
ably with  tracheotomy,  as  (a)  the  death-rate  of  intubation  is  9  per  cent, 
higher,  and  (h)  accidents  are  much  more  ^ommon  during  intubation. 
It  must  be  remenibered  here  that  in  each  case  the  operation  was 
performed  by  especially  experienced  hands,  (ii.)  That  if  tracheotomy 
only  is  performed  it  should  be  a  primary  operation. 

Dr.  Lovett  considers  that  intubation  fails  in  being  as  successful  as 
tracheotomy  for  saving  life  in  severe  laryngeal  diphtheria  for  the  two 
following  reasons,  namely,  (i)  the  amount  of  food  taken  is  much  more 
limited  in  most  cases  of  intubation.  To  this  point  I  have  already 
alluded  at  pp.  635  and  642.  (2)  Intubation  does  not  afford  such  good 
drainage  to  the  trachea.  After  tracheotomy  large  quantities  of  mucus, 
pus,  and  diphtheritic  membrane  are  expelled  through  the  tube  for 
several  days.  After  intubation  this  does  not  occur.  The  above 
material  may  be  swallowed,  or  it  may  be  inhaled,  but  it  is  not  often 
expectorated.  This  material  is  highly  infective,  and  its  retention  must 
be  harmful. 

One  of  our  chief  English  authorities,  G.  A.  Wright,  of  Manchester, 
gives  the  following  opinion  (Ash by  and  Wright,  Surgical  Dhemes  of 
Children t  p.  347)  ; — **  We  have  had  some  experience  of  the  method  in 
various  forms  of  laryngeal  obstruction,  and  have  not  been  led  to  take  a 
very  favourable  view  of  its  suitability  for  cases  of  diphtheria  where 
false  membrane  in  any  quantity  is  present.  Of  11  cases  of  intubation 
under  our  care,  in  3  success  followed,  in  3  tracheotomy  was  subsequently 
successfully  performed,  and  in  4  instances  the  children  died  in  sidte  of 
tracheotomy.  The  operation  appears  best  adapted  for  cases  where 
there  is  little  or  no  false  membrane,  i.t\,  certain  types  of  acute  laryn- 
gitis, the  less  severe  forms  of  diphtheria  where  tracheotomy  is  for  any 
reason  undesirable,  and  for  use  in  cases  where  mechanical  obstruction 
remains  after  tracheotomy,  or  results  from  cicatricial  contraction  in  the 
larynx.  It  is  certainly  unsuitable  for  bronchitic  or  pneumotnc  patients/' 
Dr.  Goodall  in  discussing  the  indications  for  intubation  and  tracheotomy 
considers  that  even   cases  witli   abundant  faucial  membrane  are  not 


*  The  question  of  traamatiBm  has  nlt^eftdy  been  referred  to  at  p^  640,  and  Dr.  QiXKlairs 
opinion  given.  It  i&  c^bvioufl  tlijLt  in  liMida  less  akilled  than  his  ulceration  aiitl  ^tenoais 
miiy  occur,  especially  if  the  practitioner  be  prevented  from  vkitiug  his  patient  at  the  time 
required.  A  case  of  fatiil  ulceration  is  caudidlj  recorded  by  Dr.  F.  W.  Carr  QLatwet,  voL  i. 
1891^  p.  713).  The  tnbe  used  here  waa  ^^BOmewhat  large,"  a  snmllcr  one  Laving  been 
coughed  otit. 
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ueceBsai'ily  excluded  from  intubation  **  provided   tL&t  tbere  are  no 

symptoms  of  profound  toxemia,  and  no  a*dema  of  the  fauces  to  uLstruci 
the  upi^er  opeuini^'  of  the  tube  in  mtu,**  With  regard  to  the  number  of 
insertions  of  the  tube  that  may  be  niade  before  tracheotomy  is  resorted 
to,  he  woukl  rule  that  **if  three  iusertioiiti,  each  of  several  hoiU's' 
duration,  fail  to  cui*e  the  obstruction,  tracheotomy  should  be 
performed." 

While  Dr.  Codd  in  Ms  catidid  and  helpful  paper  ("  Intubation  of  the 
Larynx/*  Birmingham  Med.  Ilet\f  Aug,  and  Sept.,  1898)  has  no  hesita- 
tion in  dechiring  that  intubation  is  by  far  a  better  operation  thau 
ti'acheotomy — ^emphatieally  so  in  hospitals,  and,  he  believes,  also  in 
private  practice— his  results  scaicely  bear  this  out.  Of  26  cases  of 
intubation  for  diphtheria,  14  were  fatal.  All  were  treated  with  anti- 
toxin. With  regard  to  these  results,  whicli  cannot  be  compared  with 
those  given  by  tracheotom}^  combined  with  serum- ti^eatment,  in  a  large 
hospital  at  the  present  day^  it  is  noteworthy  that  they  are  the  outcome 
of  the  work  of  an  operator  who  bus  evidently  taken  up  the  subject  with 
much  zeal  and  ability. 

In  my  opiuioi),  it  is  clear  that  while  in  tliose  institutions  where  a 
special  knowledge  of  the  diseases  which  call  for  intubation  exists,  and 
where  a  mastery  uf  the  details  needed  can  be  obtained  owing  to  the 
stall'  changing  at  long  intervals,  intubation  at  the  present  day  will  g^ive 
as  good  results  as  tracheotomy,  as  shown  by  those  obttiined  by  Dr, 
Goodall  and  Dr.  W'axham  {vide  infra)  ;  this  is  not  the  case  in  those 
hospitals  where  the  service  changes  more  frequently.  In  private 
practice  it  appeal's  to  nie  unsuitable.  I  am  well  awai*e  tliat  with 
regard  to  these  points  the  mortuhty  has  of  late  diminishetl  considerably, 
especially  with  the  aid  of  antitoxin.  The  fact,  however,  remains  that  the 
accidents  so  candidly  published  by  Dr.  Lovett  »md  others  are  grave  and 
numerous.  If  such  was  the  case  with  intubation  **  performed  under 
most  favourable  circumstances,  as  far  as  a  specially  well-equipped 
hospital  and  very  experienced  attendants  went**  (Lovettj^vhatis  likely 
to  be  the  result  if  intubation  be  attempted  by  those  wlio  can  have  no 
special  experience,  called  as  they  are  to  employ  this  mode  of  treatment 
only  occasionally,  and  then  in  times  of  great  emergency  ?  I  am  aware 
that  these  last  words  apply  to  tracheotomy  also,  but  this,  I  submit, 
though  a  difficult  operation,  is  not  one  requiring  the  same  special 
experience  and  skill.  It  is  only  fair  to  add  that  the  inti^oductiun  of 
antitoxin  has  led  to  the  same  iuiprovenient  in  the  results  of  intubation 
for  diphtheria  as  it  has  in  those  of  tracheotomy  (p.  626), 

Dr,  T.  H.  llalsted  (New  York  MetLJouni.^  vol.  Ixv.,  No.  24,  1897) 
compared  intubation  before  and  after  the  introduction  of  antitoxin,  with 
the  following  conclusions  : — (l)  Laryngeal  diphtheria  in  any  epidemic 
is  never  mild,  but  has  always  had  a  mortality  of  fi*om9o  to  95  percent,, 
reduced  by  operation  to  from  72  to  76  per  cent,  (2)  His  report  shows 
a  mortality  after  intubation,  without  the  use  of  antitoxin,  of  76  percent.; 
in  cases  of  intubation  treated  with  antitoxin  of  25  per  cent. ;  and  in 
cases  of  death  within  twenty-four  hours  of  injection  a  mortality  of  10 
per  cent.  The  reduction  of  the  mortality  from  76  to  10  per  cent,  is  to 
be  attributed  to  antitoxin.  (3)  Antitoxin  should  always  be  injected  as 
early  as  possible,  and,  iu  laryngeal  cases,  without  waiting  for  the 
bacteriologist's  report.     1  f  this  be  done  it  will  usually  prevent  extension 
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tn  Urn  larynx,  or,  if  the  larynx  he  alnmdy  invaded,  an  early  injection 
will  frequently  care  without  an  operation.  No  child  shonld  he  allowed 
to  die  oflaryngeal  stenosis  without  an  operation,  preferahly  intn  ha  tion  ; 
and  serum  should  he  injected  at  once,  regardless  of  the  sbige  of  the 
disease,  as  most  desperate  cases  often  end  in  recovery. 

Dr.  F.  E<  Waxham  reports  (Arefiii\  Pfpdiat.j  vol.  xv.,  No.  3,  1898)  a 
series  of  29  consecutive  intuhations  for  diphtheritic  laryngitis,  with  27 
recoveries,  all  havhif^  heeii  treated  with  antitoxin. 

Technique  of  ^tubation. 

O'Dwyer'fl  Methods — To  prevent  niovetnents  of  the  child,*  it  is 
wrapped  securely  m  a  hlanket^  and  placed  in  an  upright  positron  on  the 
lap  of  a  nurse,  the  head  resting  on  her  left  shoulder.  The  nurse 
holds  the  child's  upper  limbs  securely  with  her  hands,  and  the  lower 
ones  with  her  knees.  An  assistant  standing  behind,  and  to  the  left  of 
the  nurse,  hohls  the  head  of  the  chihl  inclined  somewhat  backwards, 
perfectly  steady,  and  towards  the  operator.  The  latter,  seated  so  as 
to  face  the  patient,  opens  tlie  mouth  widely  with  a  gag.  At  this  stage 
the  struggles  of  the  child  may  so  increase  the  respiratory  distress  that 
instant  performance  of  tracheotomy  is  demanded.  Cardiac  syncope  is 
now  especially  to  be  feared.  The  operator  next,  while  his  right  hand 
liolds  an  introducer  with  the  tube  of  appropriate  size  fitted  on  and 
threaded,  with  his  left  index  finger,  protected  with  a  finger-stall  or  a 
sealed  gauze-dressiiig,  hooks  up  the  epiglottis.  The  position  of  the 
glottis  being  thus  localised,  the  tube  is  carried  along  the  inner  side  of 
tlie  left  index,  and  then  downwards  and  forwards  l>v  raising  the  handle 
of  the  introducer,  which  must  be  carefully  kept  in  the  middle  line. 
When  the  tube  is  in  place  the  left  index  fniger  gently  pushes  it  down, 
and  at  the  same  time  the  introducer  is  withdrawn,  the  handle  being 
gradually  depressed.  George  AVright  (/or.  HUpra  rit.)  gives  a  point  of 
much  practical  importance  here  :  ^'  Any  difficulty  in  introducing  the 
tube  may,  we  have  found,  be  got  over  by  waiting  for  an  inspiratory 
effort  on  tlie  part  of  the  patient,  and  then  slipping  in  the  tube.''  With 
his  left  index  tlie  operator  then  makes  sure  that  the  tube  is  in  place, b)^ 
feeling  the  posterior  wall  of  the  larynx  between  his  tinger  and  the  tube. 
If  this  is  not  the  case  the  tube  wilt  be  found  to  l>e  in  the  upper  part  of 
the  oesophagus ;  it  can  be  removed  by  the  string,  and  tlie  operation 
repeated.}  Expulsive  coughing  and  a  peculiar  rattling  of  mucus 
which  immediately  follow  the  introduction  of  the  tube  and  the  with- 
drawal of  the  finger  usually  denote  that  the  tube  is  safely  in  situ.  The 
gag  is  now  withdrawn,  and  the  child  allowed  to  breathe  qnietly  for  a  few 
minutes.  If  there  he  no  obstruction  to  respiration  the  gag  is  again 
inserted,  and  the  left  index  finger  being  placed  011  the  liead  of  the  tube, 
so  as  to  prevent  its  being  displaced,  the  thread  is  withth^awn*  George 
Wright  (loc,  supra  cit,)  is  of  the  opinion  that  **  it  is  much  lietter  not  to 
withdraw  the  thread,  so  as  to  facilitate  extraction  ;  usually  it  sets  up 
little  or  no  irritation/' 


•  Dr.  Codd,  to  {vrevent  ajncope,  intfoducca  the  tube  with  the  child  in  the  rectinibeut 
pr)fiition. 

t  Dr.  Codd^a  advice  here  fa  to  he  remembered  :  *'  If  von  fail  to  hook  up  the  epiglottis 
or  get  the  tube  into  the  larynx  ni  the  first  effort,  withfltnw  the  finger,  and,  after  a  short 
interval,  re-inaert  it.     Do  not  make  prolongetl  efforts, '* 
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Withdrawal  of  the  Tube* — Two  points  call  for  considei-ation  here  : 
(tt)  tki'  dad'  tit  which  the  tube  may  be  dispensed  with  ;  (fi)  the  mode  of 
ivithdratval  0/  tht'  tube, 

(a)  The  date  at  which  the  tulk!  maif  he  dispensed  with, — No  hard  and 
fast  rule  can  be  laid  down  here.  The  following  data  (F»  Wright,  loc. 
gnpra  cit.)  will  Itelp  in  a  decision:  (i)  The  earlier  antitoxin  has  been 
administered,  tlie  earlier  will  the  membrane  be  loosened,  and  the 
sooner  may  the  tube  be  removed,  (2)  A  temperature  falling  to  99'^  or 
lower.  (3)  A  generally  satisfaetory  condition  of  the  child.  (4)  If,  in 
spite  of  every  care  in  feeding  the  child,  both  in  the  recumbent  (p.  642) 
and  the  erect  position,  food  is  badly  taken,  this,  cateris  paribus,  is  an 
indication  for  removal  of  the  tube*  Dr.  Codd  {h}c.  supra  cit.)  says  on 
this  point,  **  As  a  general  rule  fonr  days  suffice  to  leave  the  tube  in, 
though  re-intubation  is  often  necessary.**  Carefully  drawn *up  tables 
by  Dr,  Ooodall  '*  point  to  the  advisability  of  not  removing  the  tube  till 
the  lapse  of  from  thirty -six  to  sixty  honrs/* 

(/3)  The  modt'  of  withdrawal  of  the  tube* — This  is  somewliat  more 
difficult  than  intubation.  In  the  latter  the  operator  has  the  tube  under 
his  comnnuui ;  in  its  withdrawal  lie  has  to  get  command  of  it  (F. 
Wriglit)<  The  position  of  the  patient  being  the  same,  the  surgeon 
hooks  up  the  epiglottis  with  his  left  index,  and  rests  the  tip  of  the 
linger  on  the  posterior  part  of  tlte  liead  of  the  tube.  The  curved 
extracting  forceps  is  passed  along  the  palmar  aspect  of  the  finger,  being 
kept  strictly  in  the  middle  line  until  it  reaches  the  tube  just  in  front  of 
the  finger  The  liandle  of  the  extractor  being  gently  raised,  its  ptdnt, 
aided  by  gentle  movements  of  the  left  index  finger,  now  finds  the 
entrance  into  the  tube  and  is  dropped  into  it.  The  right  thumb  now 
presses  on  the  spring,  separates  the  blades,  and  the  tube  is  withdrawn. 
Previous  to  introducing  the  extractor,  the  amount  to  which  its  point 
can  be  opened  out  must,  by  means  of  a  screw  on  the  under-surface  of 
the  instrument,  be  carefully  adjusted  to  the  size  required  for  the 
remuval  of  tlie  tube,  otherwise  nnich  injury  may  be  infiicted  on  the  soft 
parts  about  the  uj)per  orifice  of  the  laryr»x» 

Intubation  in  Chronic  Stenosifl, — The  tubes  for  the  treatment  of- 
this  condition  are  made  in  vulcanite  as  well  as  in  metal.     Intubation 
by  means  of  these  tubes^  if  obtainable,  will  he  found  preferable  to  the 
use  of  the  gum-elastic  ones  of  Mace  wen  in  the  case  cf  adulLs,     The 
full  account  already  given  above  will  suffice  here  also. 


OTHEE    IHDICATIOTTS    FOB    TBACHEOTOMY. 


(i*)  Syphilitic  and  Tubercular  TJlceration.— Of  these  tracheotomj 
is  the  mure  frt^tjuetjtly  called  for  in  syphilis,  in  whiih  also  it  is  decidedly 
mure  useful.  The  conditions  which  demand  it  trmporarihf  are,  «jedema 
of  tlie  glottis,  setting  in  on  old  mischief;  fibroid  thickening,  which 
may  later  yield  to  treatment ;  and  more  pcrmanentlpt  probably,  deep 
ulceration,  necrosis^  and  cicatricial  contraction. 

In  tuberouiar  mischief,  tracheotomy  rarely  gives  much  relief, 
dyspnoea  being  now  a  rarer  miser}^  than  cough  and  difficulty  of 
swailowiog,  both  of  which  are  conditions  which  may  be  intensified  by 
the  presence  of  a  tube. 
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(ii.)  Malignant  Disease  of  th©  I^arynx.^ — This  subject  is  eonBidered 

below  (p.  654). 

I  would  take  tliis  opportutiity  of  urging  strongly  tliat  in  all  cases  of 
tmcljeottnity  where  ilyspn<:eH  is  present  or  likely  to  he  brought  on  by 
the  tmiBstbeUc,  save  in  little  children  (p.  631),  local  analgesia,  by  means 
of  eucaine  and  adrenalin,  should  ho  employed  (p.  650).  I  refer 
especially  to  tracheotomy  for  disease  of  the  larynx,  malignant  bron- 
clioceie,  and  otlier  growtliB  which  have  caused  narrowing  of  or  a  liability 
to  spasm  in  the  air- passages. 

(iii.)  Acute  Iiaryngitis. — The  rapidity  with  which  this  may  run  a 
fatal  course,  especially  after  expostire  to  cold  in  reduced  constitutions, 
is  well  known.  If  treatmejit,  including  scarification  of  the  arytaeno- 
epiglottidean  folds  and  adjacent  parts,  fail  to  relieve  the  dyspnoea, 
tracheotomy  should  he  performed  at  once  to  meet  the  increasing 
exhaustion. 

(iv.)  Certain  Spasmodic  Affections^^.^.,  Thoracic  Aneurysm  and 
Tetanus. — Owing  to  these  diseases  destroying  life  usually  in  otlicr 
ways,  tracheotomy  is  rarely  called  for  here.  Occasionally,  however,  the 
laryngeal  dyspnoea  which  they  may  bring  about  calls  for  this  operation. 

Probably  there  is  no  form  of  dyspnoea  more  agonising  to  the  patient, 
or  more  distressing  to  the  friends,  than  that  which  may  accompany 
thoracic  aneurysm.  The  surgeon,  Iiowever,  when  called  upon  to 
peribrm  tracheotoui}^  in  one  of  these  terrible  cases,  must  remember  that 
the  dyspnoea  may  he  due  to  direct  pressure  upon  the  trachea  as  well  as 
to  pressure  or  irritation  of  the  laryngeal  nerves,  that  it  is  in  the  latter 
oidy  that  ofieration  will  give  relief,  and  that  the  difficulty  of  dis- 
tinguishing between  the  two,  though  much  diminished  by  the  larjTigo- 
scope,  is  not  entirely  removed* 

I  would  refer  m\^  readers  on  this  point  to  one  of  the  late  Dr, 
Bristowe's  interesting  Lumleian  Lectures,*  and  especially  to  the 
following  passage  :  '*  Destruction  of  the  functional  activity  of  one 
recurrent  laryngeal  nerve  is  attended  with,  of  course,  paralysis  of  the 
corresponding  vocal  cord  (which  can  be  recognised  b}'  means  of  the 
laryngoscope),  with  impairment  of  tlie  musical  quality  of  the  voice,  and 
apparently  with  some  difficulty  of  swallowing,  owing  to  the  tendency  of 
food  to  slip  into  the  trachea,  but  is  certainly  not  necessarily  attended 
with  stridor  or  dyspnoea ;  in  the  second  place,  compression  of  the 
trachea  involves  stridor  ami  dyspnoea,  which  is  often  paroxysnnil  anil 
is  liable  to  end  in  sudden  death,  hut  tloes  not  itself  interfere  with 
intonation  or  phonation,  exce[)ting  in  so  far  as  it  may  render  the  voice 
weiik  by  diminishing  the  supply  of  wind  to  the  vocal  organ,"  As  the 
paroxysmal  nature  of  the  dyspmjea  may  thus  be  met  with  in  cases  of 
pressure  on  the  air- tube  below  the  larynx  as  well  as  in  laryngeal 
dyspno.*a,  the  cliief  points  to  rely  on  will  be  the  result  of  a  laryngoscopic 
examination  and  the  freedom  of  the  lungs  and  air-tube  from  pres- 
sure.    Dr,  F,  de  H,  Hallt  thinks  tfiat  '*  the  absence  of  respiratory 


•  Lam*^^  May  iS,  1879.  Dr.  Bristowe  went  on  to  show  thiit  the  exacerbations  of 
dyipnosa  in  nairrjwing  of  the  trachea  may  be  due  partly  to  spasm  of  the  tnuscuLir  fibres, 
but  mainly  to  aecumiihitiou  of  mticufi  below  the  narrowing,  and  to  the  difficulty  of 
dislo<lging  it  by  cotighiDg. 

f  Cltt^.  S<te,  TrnnJi,^  vol.  xii>  p,  82.     Quoting  from  Gerhanlt  {Lt/trh,  d.  Au*c.^  Tubingen, 
1871),  Dr.  Flan   points  out  ttiat  in  a  case  ot  *)rtie  aneurysm  tlw  fwUowiog  causes  for 
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excursions  of  the  larynx  "  points  to  the  cliief  impediment  being  below 
the  glottiR. 

With  regard  to  trftcheotomy  in  tetanus,  the  same  warning  has  to  he 
given.  In  the  rarer  cases  in  which  tetanus  threatens  life  by  asphyxia 
and  not  by  exhfinstion,  the  surgeon,  before  performing  tracheotomy, 
most  decide  wliere  lies  the  seat  of  the  aspliyxia.  In  the  few  cases 
tliat  I  have  seen  in  which  Jispln-xia  closed  life  in  this  disease,  ihe 
asphyxia  was  due  to  spasm  of  the  muscles  of  respiration,  including  the 
muscles  of  inspiration  and  those  of  expiration^ — f,//.,  the  abdominal 
muscles  also,  Tlie  fatal  spasm  thus  usually  not  lying  in  the  larynx, 
tracheotoniy  seems  contraindicated,  unless  it  were  done  with  the  object 
of  relieving,  with  the  aid  of  artificial  respiration,  tliat  congested,  gorged 
condition  of  the  lungs  which  is  <lue  to  the  continued  spasm  of  the 
muscles  of  respiration.  And  it  is  to  he  feared  that  if  these  steps 
were  taken,  the  gentle  violence  of  artificial  respiration  wouhh  as  has 
happened  with  tracheotomy  itself  in  this  disease,  only  bring  on  further, 
and  perhaps  final  and  fatal,  spasms, 

(v.)  Scalds  of  the  Upper  Aperture  of  the  Larynx, ^ — Tracheotomy 
is  liere  usually  deferred  until  late,  and  its  want  of  success  is  well 
known.  Tliis  is  not,  however,  an  instance  of  cause  and  effect,  the 
mortfllity  in  these  cases  being  rather  due  to  the  shock,  pain,  and 
inability  to  take  sufficient  food.  Unless  the  patient  is  seen  late,  tracheo- 
tomy should  not  be  performed  in  these  cases  till  a  trial  has  been  made 
of  scarification,  or  rather  of  acupuncture,  by  means  of  a  guarded  bistoury 
point,  of  the  mucous  membrane  of  the  epiglottis  and  the  glosso-epi- 
glottidean  and  arytfeno-epiglottidean  folds,  the  left  forefinger  guiding 
the  point  of  the  instrument.  In  doing  this  the  surgeon  must  remember 
the  amount  of  dysj>na?a  which  is  already  present,  and  the  cert-ainty  that 
this  will  be  increased  V>y  the  struggles  of  the  child,  by  the  finger 
coming  in  contact  with  the  inflamed  parts;  at  any  moment  the 
child  must  be  turned  on  its  side,  artificial  respiration  performed,  or 
tracheotomy  at  once  resorted  to. 

(vi.)  Foreign  Bc^dies  in  the  Air  Passages. — We  will  suppose  a 
child  brought  to  the  surgeon  with  a  history  of  liaving  swaUowed  one 
of  the  usual  foreign  bodies.  Two  questions  now  call  for  an  answer: 
(i)  Is  there  a  foreign  body  at  all  in  any  part  of  the  air  passages?  and 
(2)  if  sn,  where  is  it?  In  regard  to  the  first  fjueKtinii,  it  is  well  to 
remember  that  the  history  is  often  far  from  clear,  especially  in  children, 
and  the  symptoms  l>y  no  means  so  obvious  as  they  are  often  des<u^ibed 
to  be.  Thus,  the  chief  aids  in  distinguisliiug  the  entrance  of  a  foreign 
body  from  such  a  disease  as  membranous  laryngitis  are  the  sudden 
onset  and,  not  un frequently,  the  well-niark«^^d  intermissions.  The 
symptoms  characteristic  of  the  entrance  of  a  ft>reigu  body  into  the 
larynx- — viz*,  the  urgent  dj^spno^a,  the  cyanosis,  the  struggling  against 


k  thosi 


dyspnoEa  (Sir  D.  Fnwdl,  R^ynddi  Bf/d,  &f  Med.^  vol.  v,  p.  32)  may  aU  be  present^ 
together  :  (t)  Uoiloubted  paresis  of  Ibe  aUluctors  of  the  conls.  (2)  Thoyph  the  necmp 
may  '^not  flhow  any  very  dJatinct  bulging  mwanlfl  of  the  trachea,  the  aortu  and  sue" 
being  emptied  of  blood,  yet  1  cjin  rendily  believe  that  during  life,  wbeo  these  part^  were 
dinteadeci  with  blood,  conaidembk  pre^^soro  was  eicrttnl  on  the  trachea,  and  that  this 
narrowing  led  to  acciinndaHon  of  the  tongb  mucus  whi^h  bo  bothered  the  patient." 
(3)  Gairdner  {din.  3fed.t  p.  486)  states  that  paroxysms  of  dyspnaA,  closely  resembling 
t  hose  of  ft»lhma,  may  be  occflsioncd  by  cx>mpression  of  one  of  the  jiulmonary  plestaaes. 
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impending  death — mny  not  lie  got  at  011  account  of  the  youth  of  tlie 
patient,  or  hecause  no  one  saw  the  onset;  while  if  the  body  has  passed 
trom  the  larynx  into  the  trachea^  or  into  one  Ijroiiehus,  the  dyspnoea, 
brassy  cough,  and  alteration  in  the  voice  may  all  have  disappeared 
before  the  surf(eon  sees  tlie  child,  and  yet  he  will  he  expected  to  give  a 
definite  opinion.  Again,  the  hody  uiay  have  been  coughed  np»  or 
perhaps  swanowed.  Finally,  in  adults,  usually  hysterical  and  egotistical 
women,  who  come  with  a  history  of  cancer,  dysphagia,  kc,  owing  to  a 
pin  which  they  aver  to  be  in  their  throats,  the  diagnosis  will  sometimes 
he  far  from  easy,  * 

Having  settled  that  a  foreign  body  is  really  present,  the  surgeon, 
unless  tracheotomy  is  urgently  called  for,  tries  to  decide  where  the 
body  is  lodged.  A  careful  examination  sfjould  lie  made  in  a  goo<l 
light,  with  a  finger  in  the  fauces,  tlie  laryngoscope  beijig  employed 
when  feasible,  any  information  about  the  size  and  nature  of  the  body 
having  been  pieviouBly  obtained, 

(a)  A  Inrge  or  irregular  body,  such  as  bolted — ?'.r.,  immasticated- — 
food,  or  artificial  teeth,  usually  lodges  aliove  the  upper  aperture  of  the 
larynx,  and  causes  urgent  and  often  fatal  dyspnteai  If,  however,  the 
first  attack  be  survived,  bodies  of  considerable  size — ^c.//.,  a  plate  with 
one  or  two  false  teeth,  or  a  halfpenny — may  lodge  near  the  base  of  the 
epiglottis  and  arytieno-epiglottidean  folds  for  a  very  considerable  time. 

Such  cases  should  be  ti^eated  by  laryugolomy  to  meet  the  urgent 
dyspniea,  and  extraction  of  the  bodies  either  by  the  finger,  or  appro- 
priate forceps,  or  probangs. 

(fi)  A  small  and  light  body,  e.ff,^  a  bead,  a  pea,  or  more  likely  an 
iiTegular  one,  as  a  bit  of  nutshell,  may  stick  in  the  rima  or  ventricle 
of  the  larynx.  If  the  first  urgent  symptoms  pass  ofl'  without  opera- 
tion, t  the  position  of  the  body  will  be  pointed  to  l)y  the  shortness  of 
the  intermissions  between  the  attacks  of  spasm,  and  by  the  pain  and 
the  nuirked  alteration  of  the  voice. 

The  treatment  here  would  be,  iirst,  to  perform  a  higli  traclieotomy 
(p,  630),  and  to  dislodge  the  body  from  below  with  a  fennxle  catheter 
or  a  bougie  of  appropriate  size,  the  cricoid  cartilage  being  divided  if 
needful.  If  the  body  cannot  be  dislodged  in  this  way,  a  partial  or 
complete  tliyrotomy  (footnote,  p,  620)  must  be  performed  (\\  660). 

The  fullowiug  is  an  instance  of  a  simple  method  of  removing  a 
foreign  body  from  the  sub-gbdtic  region  (Dr,  Walker  Downie,  Glasgow 
Med,  JounUf  Dec,  1904,  p.  447) : — 

The  child  wrw  two  years  olri  Fifteen  days  bcfnre,  jxohj  breathing  wm  noticed  soon 
after  she  had  eaten  an  apple.  Tliorc  was  no  coti|Lrh.  no  dyspnma,  fin  djRphonia,  but  the 
respirations  were  very  nolay,  and,  while  air  ftccmcd  to  enter  the  liings  e<:|itally,  there  wa» 
a  little  more  diaphraprmatic  eflfort  than  Is  usual  in  a  healthy  child.  No  bixly  ctitdd  be  seen 
after  Ibe  jierformance  of  tracheotomy,  but  whoua  narrow  strip  of  gau^  introduced  by  the 

"*  I  would  refer  my  readers  to  some  inatructiTe  remarlm  by  Mr,  Lund  on  tbe  delusive 
impressions  which  may  arise  from  the  imagined  swallowing  of  false  tceth^&c.  {HutU.LeH,, 
18S5,  p.  34). 

f  OeojiJiionally,  when  the  bofly  [b  in  the  ventricle^  the  consequences  may  be  very 
slight  for  a  long  tiroes  especially  if  it  is  iTmtx>tb  and  f^oon  coated  with  rnucuj*,  and  partly 
eneapsuletL  Mr.  Durham  {Si/xt,  *Stirg.^  roL  i.  p.  760)  mentioneil  a  ca«e  of  l>CHauk*s  in 
which  a  pationt,  with  a  cherry-stone  in  one  of  the  TcntricleSi  refused  operation  and  lived 
for  two  years,  d<*ath  then  taking  place  from  laryngeal  disease* 
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woand   was  slowljr  pullerl  up  iot/i  the  mouth,  two  portions  of  tlie  wed-enrelope  of  an 
apple  were  cnught  in  tho  meshes  of  the  gnuce.    An  unmterrupted  recovery  fullowct!* 

(y)  If  the  body  imssed  through  the  larynx  it  will  Jepend  mainly  Dti  its 
outline  and  weif^ht  whether  it  remain  in  the  trachea  or  pass  iiito  one 
of  the  hronclii.  TJ»iih»  if  it  he  Hght  an<l  smooth — e.tj.,  a  cherry-stone 
it  may  frequently  shift  its  position,  and  tlien»  from  time  to  time*  rising 
into  the  larynx,  cause  spasm,  and  thus  attacks  of  urgent  dyspncBft,  with 
paroxysmal  cough  and  temporary  a[»honia. 

In  such  cases  tnicheotomy  sliould  he  performed  with  a  free  opening 
into  the  nir-tube,  this  being  kept  oi)en  hy  stout  silver- wire  lig^aturesj 
passed  through  the  edges  of  the  wound  and  tied  behind  the  neclc,  or 
dilator  such  as  Mr.  (tolding  Bird's  may  be  inserted. 

(8)  If  the  body  he  smooth  and  heavier  it  will  probably  fall  into  one  of 
the  bronchi.     This  subject  is  ilealt  with  separately  (p.  652), 

Finally,  I  would  urge  the  advisability  of  an  early  tmcheotoniy  when 
there  is  any  reason  to  believe  that  there  is  a  foreign  body  in  the  air 
passages,  even  if  no  urgent  symptoms  be  present,  Dyspncea  may  come 
on  suddenly  at  night,  and,  if  not  fatal,  nuiy  cause  the  shifting  of  a 
foreign  body  from  a  favourable  to  nn  unfavourable  site — e,q,,  from  tlie 
upper  part  of  the  trachea  to  a  bronclms.  If,  after  deciding  that  a 
foreign  bod 3"  is  present,  the  surgeon  do  not  perform  tracheotomy 
before  he  leaves  tlie  patient  (a  step  to  he  always  taken  if  he  lives  at  a 
distance),  he  should  arrange  for  the  instruments,  Ac*,  being  ready  at 
han<l  for  any  enn?rgency* 

Tracheotomy  under  Local  Analgesia.— Before  leaving  the  subject 
of  trachetitomy^the  above  must  be  referred  to, especially  in  its  reference 
to  cases  of  chronic  stenosis  of  the  larynx.  While  1  am  not  in  favour 
of  performing  delicate  operations  under  local  analgesia  where  a  general 
anesthetic  caii  be  given  by  skilled  hands,  it  is  certain  that  in  some 
cases  the  risk  of  the  operation  is  greatly  increased  by  the  use  of  a 
general  anaesthesia.  I  refer  to  cases  where  a  ]*atient,  who  has  been 
obliged  to  keep  in  one  position  in  order  to  facilitate  his  breathing,  has 
a  sudden  attack  of  urgent  dyspncea  when  he  is  placed  in  the  position 
for  tracheotomy.  Again,  in  some  cases  of  marked  stenosis,  general 
ainesthesia,  by  abolishing  the  voluntary  respiratory  movements,  nniy 
render  it  impossible  for  sufficient  air  to  be  drawn  through  the  narrowed 
larynx.  B.  Frankel  called  attention  {Bt-ri,  Klin.  IVoeh,,  June  6,  1898) 
to  the  value  of  cocaine  in  such  cases.  He  injected  a  20  per  cent. 
Solution  in  two  j>laces,  or  a  10  per  cent,  in  four  places.  In  children, 
oidy  the  10  per  cent,  solution  should  be  used.  In  a  few  minutes 
tracheotomy  can  he  [performed  painlessly.  Frankel  never  fmuid  that, 
under  cocaine^  it  was  necessary  to  complete  the  operation  in  a  hurry 
owing  to  threatenifig  asphyxia.  He  had  thus  performed  tracheotojuy 
in  17  adults — in  5  for  laryngeal  syphilis,  in  6  for  tubercular  larvngitis, 
in  4  for  carcinoma,  in  i  for  chronic  laryngitis,  and  in  i  for  stenosis 
after  attempted  suicide.  In  two  other  cases  tracheotomy  was  per- 
formed for  acute  disease.  In  four  cases  cliloroform  was  used,  as 
well  as  cocaine.  After  a  certain  amount  of  anaesthesia  had  been 
induced,  cocaine  was  injected,  and  the  tracheotomy  performed  during 
partial  narcosis. 

Dr.  St.  Clair  Thomson  calls  attention  to  the  advantages  of  local 
analgesia  by  cocaine  and  adrenalin  {Brit.  MetL  Jtnini.,  Oct.  14,   1905). 
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The  following  are  the  details  of  his  method: — '*  The  first  mid  most 
important  point  is  to  limit  the  amount  of  cocaine*  employed.  I  have 
never  exceeded  i  eg,  (^  gr*),  and  have  never  seen  the  slightest  toxtemia 
from  this  dose.  In  many  cases  half  the  quantity  has  sufficed.  A  tahloid 
containing  cocaine  hydrochloride  4  gi\,  morplune  hvilrochlorlde  ^hi  ii^'-f 
and  chloride  of  sodium  i^  p\  is  dissolved  in  56  minims  of  sterilised 
water.  To  this  adrenalin  chluricle,  i  in  1,000,  is  added  in  the  pro- 
portion of  I  in  15,  so  that  4  minims  of  adrenalin  would  be  contained  in 
60  of  the  prepared  liquid.  The  skin  over  the  trachea  having  been 
purified,  a  drup  of  pure  carbolic  acid  is  deposited  on  it  at  the  two 
extremities  of  the  proposed  incision — that  is,  for  high  tracheotomy, 
over  the  centre  of  the  tliyniid  cartilage  and  over  the  situation  of  the 
thyroid  isthmus;  and,  for  low  tracheotomy,  at  the  level  of  the  cricoid 
cai-tilage  and  over  the  manubrium  sterni.  The  slight  eschars  pro- 
duced are  useful  guides  in  indicating  the  situation  and  extent  of 
incision  through  the  skin,  and  they  render  it  so  insensitive  that  tiie  firat 
prick  of  the  needle  is  scarcely  felt.  Or  chloride  of  ethyl  njay  he 
sprayed  on  the  skin,  I  have  used  the  usual  needle  of  an  ordinary 
hypodermic  Rvringe,  about  ij  inches  in  length.  It  is  always  at  liand 
in  emergency,  and  a  good  length  of  skin  can  be  threaded  on  it ;  or  the 
antitoxin  syringe,  with  its  2-inch  needle,  can  be  employed.  The 
needle  having  been  thrust  a  very  short  way  into  the  cutis,  throiigh  the 
spot  stained  by  tlie  pure  carbolic  acid,  a  drop  of  the  lotion  is  extruded, 
and  a  pause  made  to  allow  of  its  local  action.  This  jiermits  of  the 
needle  heing  painlessly  pushed  a  little  further  and  another  drop  being 
expelled.  The  process  is  repeated  at  short  intervals  until  the  wliole 
length  of  the  needle  has  been  introduced.  The  proceeding  is  then 
repeated  from  the  other  carbolic  spot.  This  injection  should  he  carried 
out  slowly,  to  allow  of  absorption  and  so  avoid  the  painful  feeling  of 
distension. 

**It  is  important  to  give  sufficient  time  for  the  solution  to  act,  and  dis* 
appointing  results  are  frequently  encountered  by  those  whu  are  imi)a- 
tient.  At  least  twenty  minutes  are  required  to  obtain  satisfactory  anal- 
gesic and  htemostatic  eff'ects.  The  track  of  the  injection  is  then 
generally  blanched  as  if  frozen,  and  it  will  be  found  that  all  the 
incisions  are  perfectly  painless,  particularly  if  a  very  sharp  knife  is  used. 
The  only  discomfort  experienced  is  in  any  dragging  or  tearing  move- 
ments during  blunt  dissection  of  the  layers  of  fascia.  .  .  .  The  liiemo- 
static  effect  is  remarkable.  Unless  the  thyroid  veins  of  the  isthmus 
are  cut  across,  no  vessel  requires  clamping,  and  sponging  is  hardly 
needed.  The  adrenalin  also  appears  to  remove  any  remote  chance 
tliere  may  he  of  such  a  small  dose  of  cocaine  juvidut^ing  any  depressing 
action,  and  as  never  more  than  four  drops  of  it  are  used,  there  is  no 
possibility  of  excessive  vaso-constrictor  action.  Although  I  prepare  60 
minims  of  solution,  the  whole  amount  is  not  always  required.'* 

The  clear  details  given  above  will  be  helpful  to  those  surgeons  who 
are  about  to  use  local  anjesthesia  in  the  cases  to  which  I  have  referred, 
such  as  partial  thyroidectomy  in  exophthalraic  goitre  and  tracheotomy 


♦  Kacaine  bb  advocated  by  Mr*  Barker  (p*  652)  is  far  preferable.  As  a  10  per  cent. 
8oliifcir>i]  of  tliJB  drug  is  lU  tnaximum,  it  is  oiiTj  when  a  stronger  Botation  ia  reqiiiretl  that 
cocaine  is  to  W  added. 
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wliere  dyspnoea  is  ulreafly  present,  or  where  it  i»  likely  to  arise  if  a 

general  aufesthetic  be  given.  With  refjard  to  the  use  of  local  aiia^sthesifl 
in  chihlren,  especially  when  clyspncea  is  already  present,  Dr.  St.  CI 
Thomson,  following  Fiimkel  in  some  of  his  cases,  suggests  that  only 
siillieient  chloroform  he  ^ven  to  quiet  the  ehild,  the  cocaine-adrenalin 
injection  beinj^I  then  made.  For  my  own  part,  I  shonld  greatly  prefer 
at  this  age  the  administration  of  a  little  eljloroform  by  cart^fnl  hands^. 
as  long  as  certain  connnon- sense  precautions  are  taken.  Of  these  tho^ 
chief  are,  allowing  the  eliihl  to  commence  the  ijjhalations  in  a  comfort- 
able position,  not  straightening  out  the  neck  until  snJIxcient  insensibility 
has  been  produced,  and  not  commencing  the  administration  until  the 
surgeon  is  ready  to  proceed  at  a  moment's  notice. 

Dr.    St.    Clair    Thomson    acknowledges    his  indebtedness    to    Mr, 
Barker's  excellent  paper  on  Local  Analgesia  (BriL  Ahd.  t/ount.,  1904^^ 
vol.  ii,  p.  1682), 

The  following  solution  is  reconrmended  by  Mr.  Barker  : — 
**  Distilled  water  .         .  100  c.cm.     ^     3J  oz. 

ft  eucaine  .         .         .  0"2  gram     =      3  grains. 

Sodium  chloride  .         .  o'8  gram    —   12  grains. 

I  pro  luille  ailrenalin  chloride  solution  .  ITt  x. 
The  actnnl  strengtli  in  this  solution  is  i  in  200,000,  All  this  quantity 
of  fluid  can  he  used  in  an  ordinary  case  if  necessary,  autl  is  quite 
suflficient  for  most.  But  I  have  often  injected  twice  as  much  when 
large  areas  had  to  he  dealt  with,  and  have  seen  no  ill  results  from  the 
six  grains  of  eucaine  or  111  xx.  of  adrenalin/'  A  little  light  food 
should  be  taken  before  the  local  analgesia. 


FOREIGN    BODIES     IK    THE    BRONCHL 

Amongst  these  may  be  tnicbeotoniy  tubes,  "especially  ill-made  ones  M 
tubes  wittn  too  long,  particularly  if  a  low  operation    has  been  done^ 
(p.  630)  ;    pehhles  ;    fruit-stones ;    parts  of  toy    whistles ;    pieces   of 
nutshell,  etc.,  Ac. 

Site  of  LfififfinenL — From  the  Etatistics  of  Bourdillat  (Cohen,  1<}C, 
supra  fit.),  Gross  (Durham,  *%«f.  of  tSmy,,  voh  i*  p.  758),  and  Goodall, 
it  would  appear  that  the  tniohea,  larynx,  and  right  bronchus,!  owing  to 

'  Dr.  Cohen  [Tntfirnnt.  Ettryel.  Sfitg,,  vol.  v.  p.  665)  tlins  speaks  of  tlie  frequency  with 
which  these  IxKlies  have  slippod  in  wh«n  iU  maile  or  mrmdcfl  :  "  This  source  of  the 
accklent,  so  rpfiflily  avaidetl  bj  piroper  circnin»|>ectioTi  and  adoioiutioo,  i»  ao  inexcusable 
thftt  I  dpfliri?  to  cmphftflise  the  point  with  *|wite  an  array  of  references"  (^-*'.)* 

f  Wliile  this  Is  the  rule,  Dr.  t-hcndle  and  Sir  T.  Smith  report<xl  {Lfinr€*t,  Jan.  14, 
1888)  a  case  of  occlaRion  of  the  left  bronchus  by  a  metal  pencil- cap  in  a  girl  aged  9. 
Urgent  dyppnnea  fonowe^l  at  onee^  relieve*!  by  the  passage  of  an  oesophapfeal  prolwing,  the 
forei^  body  beiri^  believed  to  have  entered  the  etonmch.  There  was  great  pain  at  the 
time,  and  violent  cough.  By  the  eleventh  day  there  was  evidence  of  almost  complete  j 
collapse  of  the  left  lung,  this  having  commenced  on  the  fourth  day.  There  was  tio 
djspnfEa,  but  occasional' short  cough.  The  cap  was  believed  to  have  lodged  at  the  end  of 
the  left  bronchufl.  Tracheotomy  was  performer!  through  the  thyroid  isthmus,  divided 
between  two  ligaturci^.  The  trachea  was  freely  ojiened^  and  its  edges  sutured  to  the  skin 
A  long  probe  detecte<l  the  cap  in  the  position  diagnose<l,  with  the  open  end  uppermost. 
It  was  easily  extract^  with  snitably  curved  forceps.     A  good  recovery  followed. 


likely  places  in  wUicn  a  toreig»  body  will  be  arrested. 

Evukiice  oj  a  Foreign  Bodt/  hauing  lodged  in  a  Bronchus, — Perhaps 
there  may  be  a  history  of  a  foreiga  body  held  in  the  mouth  ;  pain,  dull 
and  heavy,  behind  the  sternum,  at  about  its  junction  with  the  second 
right  costal  cartilage*  ;  shortness  of  breath ;  cough  ;  expectoration ; 
more  or  less  diminution  of  breath  sounds  over  a  portion  of  the  chest 
wallt  ;  rales;  increased  breath  sounds  on  the  opposite  side;  and,  later 
on,  evidence  of  inflammation  and  destractioii  of  lung  tissue. 

Treatment. — ^A  low  tracheotomy  (p.  630)  should  be  performed  at 
once,  and  with  as  free  an  opening  as  possible.  The  edges  of  the  incised 
trachea  being  held  open  with  sutures  of  wii*e  (not  too  tine),  inversion 
and  succussion  should  be  tried,  and  a  feather  or  probe  passed  in  order 
to  excite  cough. 

If  provided  with  suitable  instruments  (see  below)  the  sm'geon  may 
at  once  proceed  to  attempts  at  extraction,  but  it  is  well  to  remember  the 
fact  pointed  out  by  Mr*  Durham  (foe.  supra  cit.,  pp*  769,  770)  that  in  a 
large  proportion  of  the  cases  which  have  done  well  expulsion  has  not 
been  effected  until  some  time  after  the  operation.!  Wlienever  a  fit  of 
coughing  brings  the  body  iaito  view,  the  next  inspiration  will  draw  it 
back  again,  so  that  careful  watching  and  prompt  use  of  forceps,  &c., 
will  be  required. 

If  from  its  shape,  or  from  the  interval  which  has  elapsed,  the  body  is 
too  firmly  impacted  to  be  expelled  by  exciting  eoughiiig,  the  following 
instruments  should  be  resorted  to — viz.,  Gross's  fiexible  German-silver 
tracheal  forceps,  long  and  slender  and  easily  bent  into  any  curve ;  or 
Durham's  forceps,  equally  flexible  and  giving  a  better  grip.  Another 
forceps  which  has  proved  itself  most  useful  in  these  cases  is  Tait*s 
alligator  forceps  (see  section  on  cholecystotom^')*  Mr.  K.  Anderson,  of 
Nottingham,  gives  an  instance  of  this  {Brit,  Med,  Journ.f  April  12, 
igo2)  in  the  removal  of  a  nail  from  the  right  bronchus  of  a  child  get.  2J. 

The  KontgeD  ruja  ihoweil  tke  preaeuce  ot  a  Diiil~tbj8  had  be t n '' swallowed  "  six 
months  |jreviously — a  little  to  the  right  of  the  middle  line,  paiaiiig  dowawardd  iiud  out- 
wards from  the  level  of  tbe  third  coaUiI  cmtihige.  Afttsr  the  pcrformanee  of  a  high 
traoheotomy  the  Eail  waa  felt  with  a  probe  3 J  iackea  from  the  wound.  After  uuBUcoeiffiful 
attempts  with  other  forceps^  the  foreign  body  was  easily  exUuctcd  with  alligator  forcepfl* 


•  The  diYiBioo  of  the  tTucheu  h  opposite  the  apine  of  the  third,  in  some  cases  the 
fourth  J  doraal  vertehm,  in  frout,  this  division  la  on  the  level  of  tht-  junction  of  the  tirst 
with  the  second  bone  of  the  Bteruiitn,  The  root  of  the  spine  of  the  MCft|]uhi  m  on  a  level 
with  the  thii-d  intercostal  Bpace.  A  BtethotJCOi>e  placed  here  would  cover  the  bronchi^ 
more  es|>ecially  the  right  (Holdeo), 

f  '^  Obstruction  of  the  left  bronchui  usually  produces  aheence  ol  respii-ation  over  the 
I  entire  lung  of  that  side,  but  occlusion  of  the  right  bronchus  usually  prtxlticcs  absence  of 

I  respiration  over  the  lower  lobe  of  that  side  only,  thu  division  of  the  bronchui  taking  place 

■  much  nearer  the  bifurcation,  and  the  foreign  body  rarcly  lodging  abo?e  the  point  uf 

I  di vision  "  (Dr.  Cohen,  liK^,  ^upra  nt^  p*  671). 

I  I  Thus,  in  a  case  of  Dr.  Smith's  at   Halifax  (Lancet^  1876,  yoL  ii,   p.   148),  a  boy, 

^^^  aged  S,  swallowed  a  whistle  (as  thick  as  a  penholder,  and  about  half  an  inch  long)  on 

^^B  Jan,   8  ;  it  was    not  expelled  till  May  7,  the  ehlM  having^  for  the  previous  ais  weeks, 

^^H  had  increasing  cough  and  expectoration  with  progressive  emaciation.    The  boj  recovered, 

W  and  Dr.  Smith  draws  attention  to  the  fact  that,  owing  to  the  very  slight  discomfort,  it  is 

I  doubtful  if  the  cause  wouhl  have  been  recogniaed  if  the  impacted  body  had  not  pixiduced 

I  a  whrntUng  sound,  and  thus  demonstrated  ita  presence. 
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The  imil  lay  head  downwards.     No  autiires  were  Imertod.    The  recovery  was  ntii&teiTopt 
The  aliscnce  of  any  phyaical  signa  enft!»lmg  Mr.  Andereon  to  «iy  in  which  bronehufl  th«' 
nftil  lay  was  p4.*rh.ips  explained  by  itu  lying  obliquely. 

Mr.  W.  M.  Willis  (Itineef,  VMxi,  vol.  ii.  p.  1641)  mentions  another  ciiae  in  which  theajtmc 
forceps,  after  a  low  tracheotomy  in  a  child  aged  7,  quickly  removed  A  fruit  Bt4>ne  from 
the  right  Uronchue. 

Failing  ttie  above,  stout  silver  or  copper  wire  shoiiUl  be  bent  into  the 
form  of  a  blunt  hook,  or  a  biiig  probe  tasliioued  into  tlie  same  shape.^ 
The  above  insti'uments  are  iirst  used  as  sounds  and  searchers,  aided  by 
the  forefinger,  whidi  can  be  passed  as  far  as  ttie  bifurcation  of  the 
tracliea  and  the  orifice  of  eacli  primary  broncbus,  as  pointed  out  by 
Dr.  Sands,  quoted  by  Mr.  Durham  {It^c,  supra  cit.^  p,  771). 

The  operatioii  should  not  be  t€>o  prolougtjd,  especially  if  the  parts  are 
inflamed.  When  this  condition  has  subsided,  spontaneous  expulsion  will 
often  take  pkre.  Prof.  Annaudale  {Med,  Timegand  Gaz.,  Feb.  27, 1875) 
reconitnends  that  this  be  promoted  by  the  patients  taking  a  deep  inspira- 
tion ;  the  surgeon  then  closes  the  tracheotomy  wound  till  expiratioD, 
thus  rendered  more  violent^  follows,  and  often  drives  out  the  body. 

EXTRA-LAHYNGEAL    OPERATIONS    FOR    REMOVAL    OF 

0ROWTHS  OF  THE  LARYNX,   EXCISION  OF  THE  LARYNX, 

PARTIAL     AND     COMPLETE. 

It  will  be  seen  from  the  remarks  made  below  that  the  value  of  some  of 
these  f>perations  is  ^tWl  mih  judice  ;  much  of  the  following  will>  therefore, 
re(|uire  confirniation. 

Indications.^Carcinoma  and  sarcoma  of  the  larynx,  especially  if 
intra-laryngeal  in  origin,  and  renndning  so.  This  being  the  chief  and 
almost  the  only  indication  for  operative  interference»  any  others  will  be 
very  briefly  alluded  to  {p.  676). 

The  following  questions  call  for  an  answer  when  the  question  of 
operative  interference  arises  in  the  case  of  growths  of  the  larynx;  A.  /j  , 
Ikt  disease  maUijnant  ?  B.  How  far  has  it  advanced  ?  C.  Is  it  noi&t 
intra'  or  extra-lari/Ufjmlf  and  where  did  it  orufimiie  I  D.  Which  of  the 
JhllowtHii  operaiitms  is  the  wisest  to  he  prepared  for  when  the  Ixwal  con^ 
diiiou  if  the  growth  and  the  (feneral  conditian  of  the  patient  arc  didy 
weighed,  thi/rotomi/f  removal  0/  the  lari/ft.r, partial  oramtplete^  trans-hyoid 
pharf/Hijotomf/,  or  a  palliative  traeheotomy  /  To  give  any  helpful  answer 
here,  (i)  the  results  of  these  operations  and  (2)  the  after-condition  of  the 
patients  have  to  be  duly  weighed.  There  is  scai'cely  any  decision  in 
surgery  which  is  so  beset  with  difficulties. 

A.  Is  the  case  one  ofjualignant  disease  ?  and,  if  so,  B.  how  far  has 
adranced?  Tiie  impossibility  of  always  deciding  early  and  positively 
whether  a  growth  in  the  larynx  is  malignant  by  the  laryngoscope 
alone  was  proved  by  the  case  of  the  late  Emperor  of  Germany,     As  in 


♦  Mr.  Hulke  {Lancet  ^  1876,  vol.  ii.  p.  785)  used  a  long  piece  of  German -silver  wire,  i 
end  of  which  was  fonned  into  a  blunt  hook  about  one-eighth  of  an  inch  long,  and  ihe  wire 
again  bent  aboat  an  ineh  luid  a  half  alxjve  this,  at  an  angle  roughly  estimated  aa  that 
which  the  right  bronchus  and  Lmchea  inelutie.  The  other  end  was  fashioned  into  a  large 
loo|>,  the  plane  of  which  crijncidel  with  tliai  of  tbf*  tracheal  end  of  the  wire  beyond  th« 
anifle,  and  thus  allowed  it  to  he  guided  into  the  right  bronchus. 
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the  case  of  the  tongue,  in  ft  certain  proportion  of  cases  it  is  impossible 
to  say  whether  the  trouble  is  papillomatous  or  epitheliomatous,  if  the 
former  whether  it  is  in  the  pre-caocerous  coiulitioJi,  i.e,,  its  base  richly 
cellular;  in  other  occasional  cases,  as  in  the  tongue,  whether  an  ulcer  is 
carciiiomiitaus,  syphilitic,  or  tuberculous,* 

This  difficulty  raises  the  question  of  the  value  of  previous  intra- 
larjngeal  removal  of  portions  of  the  growth  for  examination.  As  in 
the  tongue,  there  are  certain  cases  in  which  this  step  will  not  clear  up 
the  doubt,  either  because  the  incision  does  not  happen  to  have  been 
made  deep  enough  to  reach  the  part  where  malignancy  is  present, 
or  because  it  lias  entered  a  part  adjacent  to  it,  Moreover,  this  mode 
of  intra-laryngeal  removal  of  bits  of  growth  is  not  without  its  risks. 
Dr,  Newman,  of  Glasgow,  sounded  the  following  note  of  warning 
(Clin.  Soc,  Trans. ^  voK  xxii.)  :  **  Intra- laryngeal  excision  for  micro- 
scopic purposes  exposes  the  patient  to  very  serious  dangers  by 
increasing  the  rapidity  of  secondar}'  new  formations.  Tlie  incision 
of  a  cancerous  gi'ovvth,  or  its  partial  removal,  has  justly  been  regarded 
as  a  most  dangerous  procedure,  probably  because  the  absorption  of  the 
iBfective  material  takes  place  rapidly  from  a  wounded  surface.  For 
instance,  judging  from  my  own  experience  of  other  simihu*  cases,  I 
should  say  that  neither  in  case  2  nor  3  would  the  lymphatic  glands 
have  become  involved  for  months  had  I  not  removed  portions  of  the 
growth  with  forceps.  In  both  cases  tlie  tumour  was  limited  in  size, 
and  in  both>  within  a  very  short  time  of  the  intra-laryngeal  operation, 
the  lymphatic  glainls  became  involved.  ,  .  •  While  conscious  of  the 
value  of  removing  portions  of  a  laryngeal  neoplasm  for  diagnostic 
purposes,  I  desire  to  express  my  strong  conviction  that  it  should  not 
be  resorted  to  in  cases  suspected  to  be  cancer  unless  the  patient  is 
willing  to  have  a  radical  operation  performed  immediately  after  the 
diagnosis  is  completed."  As  bearing  on  this  subject,  I  may  refer  my 
readers  to  the  case  mentioned  at  p.  221. 

In  the  thii^d  edition  of  this  book  I  urged  early  thyrotomy,  a  atep 
advocated  in  i88g  by  Mr.  Butlin,  who  has  done  more  than  any  one 
else  to  elaborate  this  operation. 

It  seems  to  me  that  we  should  face  this  difficulty,  which  will  always 
lie  before  us,  in  the  same  way  as  we  do  elsewhere.  Where  a  patient 
has  suspicious  symptoms,  especially  at  a  suspicious  age — tv/.,  altera- 
tion in  the  voice,  **  soreness/*  pain,  cough,  ha^'morrhage,  interference 
witti  breathing  or  swallowing — we  should  adopt  the  same  steps  which 
stand  us  in  such  good  stead  in  cases  of  doubtful  malignant  disease 
elsewhere,  and  explore.  Where  such  interests  are  at  stake,  there 
should  be  no  hesitation  in  advising  opening  of  the  tljyroid  cai'tilage 
and  examination  of  the  lai'ynx.     If  the  growth  is  malignant,  one  of  the 


•  In  Mr.  Butlio'fl  worda,  ''There  are  three  classes  of  cases,  the  first  in  which  every  one 
can  make  a  diagnoiie,  the  second  in  which  the  more  cxperienceti  can  make  it^  and  the 
third  chkBA  in  which  the  condiLioLLS  are  so  obscure  that  no  one  can  iimke  n  diaguusiH  unless 
Ibc  larjnx  is  opened,  and  in  »oine  of  which  it  is  even  then  dithcult  to  say  what  the  oaturts 
of  the  disease  is."  Dr.  C.  Jackson,  of  Fittsburg  (1(H\  i/t/ra  I'iL),  considers  the  l»ttt  class 
^*  an  exceedingly  small  one  if  we  are  aUowed  to  exclude  syphilia  by  ttie  theni^t^cotic  test/^ 
On  this  point  he  warns  os  that  potassium  iodide  may  cause  acute  cedeiim  in  specific, 
ntalignant,  and  tubercutar  disease.  He  has  had  to  pcrfvvmi  tracheotomy  fur  this  seven 
timeij.     Uis  remarkd  cm  diagnoais  are  very  luU  and  heipfuL 
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operations  mentioned  above  should  be  proceeded  with  at  once,  or  a 
prelimiimry  tracheotomy  alone  perfoniied  at  this  stage.  If  the  liisease 
is  not  malignant,  it  wUl  very  likely  be  the  better  for  local  treatment, 
which  can  now  be  etiectiitilly  applied.  If  the  tbyruid  cartilage  be  very 
cai'efully  divided  in  the  middle  line,  and  no  further  operation  done,  we 
know  from  our  exiJerience,  in  adopting  a  similar  step  for  the  removal 
of  certain  foreign  bodies,  that  no  harm  will  happen  to  the  cords,  while 
the  relief  to  the  patient's  mind  will  be  enormous.  It  is  only  by  this 
early  and  complete  exploration  that  we  can  hope  to  attack  the  disease 
in  a  stage  when  it  can  be  entirely  removed. 

B,  How  far  is  the  duease,  if  maUgnantf  advanced  /  To  this, 
again,  an  answer  can  only  be  given  by  thyrutumy.  Here  the  warning 
of  Sir  F.  Semon  (Brit.  Mid,  Jount.^  Oct,  31,  1903,  p.  1116)  is  to  be 
remendiered,  that  when  the  larynx  is  opened  the  disease  is  idmost 
always  found  to  be  much  more  advanced  than  one  would  have  thought 
from  the  laryngoscopic  inspection, 

C.  Is  the  disease  iMtra-  or  extra -lart/mjeal .'  The  importance  of  this 
distinction — one  not  always*  possible  to  muke-^is  enormous,  owing  to 
its  bearing  on  the  severity  of  the  operation  and  ita  resultn,  immediate 
and  later. 

Under  the  term  intrinsic  carcmoma  should  he  included  those  cases  in 
which  the  disease  bus  begun  in  and  is  conlined  to  the  cavity  of  the 
lai-ynx  proper  from  the  cords  downwards.  The  extrinsic  tjnmp  should 
include  these  cases  where  the  growlli  has  started  in  tlie  epiglottis,  or 
arytmno-epiglottidean  fohls,  or  cricoid/  or  when,  having  begun  in 
the  pharynx,  it  has  invaded  the  larynx,  or  vice  versa.  Here  another 
warning  is  needed.  In  some  cases  it  may  be  only  possible  to  clear  up 
this  point  at  the  operation.  This  was  so  in  a  case  of  Mr,  Holmes*s, 
one  of  the  earlier  ones  operated  on  (Brit,  Med.  Jount,,  vol.  ii.  1884, 
p.  809),  In  two  cases  recorded  by  Mr.  Harvey  (Lanvet,  Sept,  21, 
1 90 1,  p,  782),  it  was  found  during  the  operation  that  the  growth  had 
made  its  way  from  the  larynx  into  the  neck  through  the  posterior  part 
of  the  cricothyroid  membrane. 

It  was  ahown  by  Krishaber  and  Fiiinkel  that  the  intra-lart^mjeal 
form  of  carcinomata  remains  limited  to  the  larynx  for  some  time, 
and,  while  so  limited,  is  comparatively  slow  in  atfecting  the  glands, f 
J^xtritiuc  carcinomata^  on  the  titber  liand,  allect  the  glands  at  an  early 
btagc.  The  laryngeal  sarcomala^  though  rapid  in  growth  and  with 
niurkcd  }»uwer  of  infiltnition,  have  no  marked  tcndciicy  to  spread  by 
the  lymphatics  and  atl'ect  the  glands,  thus  atlbrding  an  instance  of  the 
well-known  variableness  of  sarcomata  in  this  respect. 

In  decidiug  whether  the  disease  is  extra-laryngeal,  the  surgeon  may 
be  helped  by  a  history  of  dysphagia,  the  passage  of  a  bougie,  by  noting 


•  Of  those  extrinsic  carcioomata  which  begin  in  the  laryogtial  reg^iou,  but  iiut  in  the 
larynx  proper,  Dr.  Ohovalier  Jiick&on  {Trari4.  Amer^  Ltir,  Soc^  1904,  p.  165)  ftiida  Lht»t  the 
poeterior  surface  of  the  cricoid  ia  by  far  thw  moat  frequent  Bite.  The  importance  of  this 
is  Bhown  by  Mr.  Harvt-'y's  caj^ea. 

f  While  thoBc  who  have  worked  at  thifl  subject  are  not  agreed  aa  to  the  exact 
lymphutLc  Bupplj  of  the  larynx,  they  are  unanimous  in  deckriiig  thiit  the  rocat  corda  are 
less  richly  supplied  tliau  the  veslibuiar  regioo^,  and  that  the  lymphatics  of  each  hall  of 
the  larynx  are  relatively  itidopt'iitlent  of  each  i^lhcr.  Further,  there  is  reason  to  believe 
that  carclnouja  is  somewhat  alow  iu  destroying  the  carti]4igcH. 
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the  mobility  of  the  larynx  *  kterally  011  nmnipulation  and  in  degluti- 
tion, the  involvement  of  lymphatic  glautis,  and  the  date  at  which  this 
invoh^ement  has  taken  place,  t  and  by  information  gaiDed  by  the  passage 
of  a  firif^er  from  the  mouth  with  the  aid  of  eucaine.  Dr.  Newman,  in  his 
instructive  book  (loc.  supra  ciL)^  writes :  *'  When  the  disease  is  intrinsic, 
the  prominent  symptoms  are  aphonia  and  dyspnoea.  The  lymphatic 
fjlands  are  seldom  affected ;  as  a  rule,  cacliexia  is  not  a  prominent 
feature  during  the  earlier  stages  of  the  disease,  and  dysphagia  is  not  a 
common  symptom.  In  patients  suflering  from  extrinsic  growth,  on 
the  other  hand,  aphonia  is  not  usually  present  at  the  commencement 
of  the  disease,  and,  indeed,  there  may  he  only  slight  alteration  in  the 
voice,  while  dysphagia  is,  as  a  rule,  present  as  soon  as  the  gi\iwth  has 
reached  any  considerable  size.  Pain  in  larynx  and  pharynx,  extending 
round  the  neck  and  to  the  ear  of  the  affected  side,  is  more  character- 
istic of  extrinsic  than  of  intrinsic  new  formations.  In  the  former  the 
glands  are  also  involved  at  an  early  period,  and  cachexia  is  usually 
pronounced.'* 

While  the  subject  of  extrinsic  rjiaUgnant  disease  of  the  larynx  is 
being  refeiTed  to,  the  question  of  how  far  operations  in  these  cases  are 
justifiable  arises.  Interference  here  is  one  of  those  instances  in  which 
the  surgeon  may  have  a  difficulty  in  deciding  where  to  stop,  owing  to 
the  extent  of  the  disease.  Where  the  pharynx,  epiglottis,  and  sur- 
rounding soft  pmls  hare  been  extensively  extiqiated,  the  patient 
usually  gains  a  prolongation  of  life,  rarely  a  cure,  at  the  cost,  to  put 
the  matter  moderately,  of  great  discomfort.  In  the  words  of  Dr- 
Cohen,  of  Philadelphia  (Iiitem,  EncycL  of  Surgery f  vol.  v.  p-  776), 
it  is  most  important  to  distingtiish  between  **  recovery "  and  mere 
**  gnrvival  *'  after  operations  in  these  cases.  To  enable  my  readers 
to  form  an  opinion  for  themselves  on  this  matter,  I  will  refer  them  to 
the  illustrations  accompanying  Prof*  Gluck*s  article  (Brit,  Med,  Journ*^ 
Oct,  31,  1903,  p.  1122),  and  more  particnlarly  Figs,  ig,  22,  23,  24,25. 
The  results  demonstrate  what  especial  experience  may  achieve  wuth 
especial  operative  skill,  but  tliis  is  only  half  the  picture.  Such  figures 
as  the  above,  showing  the  steps  in  the  technique  by  which  such  results 
may  be  attained,  show  also  inevitable  mutilations  by  which  the 
patient's  future  must  be  rendered  a  sad  one.  Prof.  Gluck^s  words 
(p.  1 123),  **  First  save  and  prolong  the  life  of  your  patient,  and 
do  not  trouble  yourself  too  much  about  the  post- operative  state; 
the  restitution  of  lunction  will  be  a  secondary  care,  the  imminent 
danger  once  dissipated,*'  are  justified  as  far  as  they  go,  but  they  do 
not  go  fur  enough.  His  success  seems  to  have  begotten  an  enthu- 
siasm leading  him  to  forget  that  it  is  the  patient,  and  not  the  surgeon, 
who  will  hare  reason  **  to  trouble  about  the  post-operative  state," 
and  that  the  degree  of  **  restitution  of  function/*  the  organs — for  it 
is  not  only  the  larynx  which  is  concerned — being  most  essential  for  the 


*  The  larjnx  maybe  movable  and  yet  the  pbArjnx  be  implicated,  as  In  a  osm  raporled 
by  Surgeon-Major  Macleotl  {Lmwet^  April  26,  1884), 

t  Pr.  C.  JaclcBon,  in  his  remftrks  on  iafiltmlion  of  the  glands  (Joe,  supra  dl.)»  waruB  ta^ 
'*  If  00  adenopatbj  can  be  made  out  even  deep  along  the  trachea  and  ceiOpbAgtUi  it  does 
not  GxclQde  carcinoma*  even  if  the  growth  be  ulcerating,"  One  of  Dr,  Darante's  cases 
(p.  672)  bears  on  the  correctness  of  thia  obeervatiou. 

8. — VOL,  I,  42 


I 


OPERATIONS  ON  THE  HEAD  AND  NECK. 

daily  comfort  of  the  patient,  is,  in  the  grent  mnjority  of  those  who 
survive,  very  incomplete.  Any  one  familiar  with  the  literature  of 
this  subject  will  agree  with  me  that  this  aspect  of  the  case  does  not 
receive  its  rightful  prominence  with  many  writers*  Without  the  least 
exaffgeration,  the  fact  remains  that  of  all  the  mutilations  inflicted 
by  surgery  that  for  extrinsic  malignant  disease  is  one  of  the  most 
terrible. 

The  most  that  can  be  said — and  it  is  only  fair  to  give  both  sides — ^is 
that  if  the  patient  survive  he  will  he  freed  from  pain,  especially  pain  in 
the  ears^  from  much  of  his  cough,  from  toxapiuia,  and  he  will  put  on 
tlesh.  How  far  he  can  follow  any  occupation  must  depend  upon  the 
nature  of  this>  and  how  far  it  requires  the  ordinary  voice  which  has 
been  lost. 

While  the  decision  here  must  be  left  to  the  patient,  and  while  especial 
indications  for  running  the  necessary  risks  will  occasionally  arise,  tf./y., 
in  the  case  of  a  pension,  annuity,  etc.,  there  is  scarcely  any  question 
in  surgery  which  is  so  beset  by  difliculties. 

1>.  Which  of  the  operations  open  to  the  surgeon  ii  it  tcisest  to  perform 
in  cases  of  intrifisic  maUgnant  dist'osc  / 

Here»  in  addition  to  the  condiiions  presented  btf  the  rfrouik  in  each 
individital  ca«t^,  (a)  the  state  of  the  patient  as  to  general  vitality  and 
the  condition  of  his  viscera,  espeeially  tlie  lungK,  (h)  the  results  of  the 
operation,  and  (c)  the  aller-coudition  of  the  patient,  have  to  be 
considered. 

The  oporationa  are  the  following: — (i.)  tbyrotomy ;  (ii.)  uni- 
lateral remoTal  of  the  larynx  ;  (iii.)  complete  removal  ; 
(iv»)  trans -hy Old   pharyngotomy ;    (v.)    palliati¥e   tracheotomy. 

(i.)  Thyrotomy.— Wliile  this  term  is  retained  for  the  sake  of 
convenience,  it  is  here  an  incomplete  one.  Not  only  is  the  thyroid 
cartilage  and,  if  needful,  the  cricoid  divided  as  in  the  removal  of  certain 
foreign  bodies,  but  the  gi-owtli,  and  with  it  a  varying  part  of  the 
larynx,  is  removed  as  well,  the  framework  of  the  larynx  itself  not  being 
taken  awa}^  The  statistics  and  vahie  of  the  operation  have  been 
much  in  dispute.  In  tliis  country,  owing  to  the  support  which  it  has 
received  from  autlinrities  like  Mr.  Butlin  (Clin.  Soe,  Trs.,  vuL  xxii. 
p.  94,  and  Oper,  Sur,  of  Mai.  Dis.,  p.  196),  Dr.  Moure,  of  Bordeaux 
{ihidcmf  p.  1148},  and  Sir  F.  Semou  {Brit,  MM.  Journ.f  Oct*  31,  igos* 
p.  1 1 14),  thyrotomy  has  been  strongly  advocated.  By  many  Con- 
tinental surgeons,  on  the  other  hand,  this  operation  has  been 
condemned,  owing  to  its  rate  of  niortality  being  much  higher  than 
has  been  found  to  be  the  case  in  this  country^  and  niso  because  the 
permanent  results  have  proved  thcmsetves  to  be  less  favourable. 

For  my  own  part,  while  thyrotomy  is,  when  all  the  conditions 
aflecting  these  operations  are  taken  into  account,  at  present  the  one 
most  justifiable,  I  feel  most  doubtful  whetlier,  for  any  cases  save  the 
very  earliest,  which  will  be  few,  it  can  he  considered  a  sound  operation, 
t.<?,,  one  based  on  those  principles  which  guide  us  in  our  attempts  to 
exterminate  malignant  disense  elsewhere.  Amongst  these  the  most 
important  are  to  include  at  the  time  of  operation  not  only  the  growth 
itself,  but  a  wide  margin  of  healthy  parts  around,  and,  further,  what  is 
aometinies  forgotten  in  the  stress  of  an  operation,  a  suffivient  d^pth  of 
healthy  tissue  beneath  the  growth.     This  step,  ulwuys  ditlicull,  must  be 
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especially'  so  witli  the  closely  subjacent  cartilnges. *  Time  alone  will  show 
whether,  on  sound  surgical  principles,  the  ouly  operations  before  us  are 
not  partial  and  complete  removal  of  the  framework  itaelf  of  the  larynx. 

Indications  for  Tkyrotomij, — ^Dr.  C.  Jackson  {he,  supra  cit,)  gives 
the  following:  (i)  an  intrinsic  growth,  that  is,  one  limited  to  the 
ventricular  bands,  the  ventricle,  the  cords,  and  the  pai'ts  below  to  the 
limits  of  the  larynx ;  (2)  a  limited  extent  of  disease  ;  (3)  malignancy, 
or  a  suspicion  of  malignancy  justifying  exploratory  thyrotomy  ;  (4)  no 
extrinsic  disease,  not  even  iuvulvement  of  the  arytenoids  or  inter- 
nryttienoid  folds  ;  (5)  no  perforation  of  the  thyroid  cartilage  ;  (6)  no 
glandular  involvemenL  Othei*s  limit  the  disease  fartlier,  Tims,  Dr. 
Moure,  of  Bordeaux  {Brit.  Med.  Jouni.^  Oct.  31,  1903,  p,  1148),  holds 
that  thyrotomy  *'  should  be  reserved  especially  for  tumours  of  one  or 
other  of  the  vocal  cords.  When  one  of  the  ventricular  haiuls  is  aflected, 
when  there  is  peripheral  infiltration,  still  more  when  the  corresponding 
arytpenoid  is  fixed,  or  when  there  are  signs  of  perichondritis,  it  is 
unsuitable/'  The  same  authority  {Ann.  de  Mid.  de  rOreillL\  &c., 
1904,  t.  XXX.  p.  407)  considers  that  total  laryngectomy  is  indicated 
in  cases  not  limited  to  the  cords  and  tending  to  become  diffuse. 

Dr.  J.  N,  Mackenzie^  of  Baltimore,  who  holds  that  early  extirpation 
of  the  larynx,  with  its  lymphatics  and  glands,  is  here,  as  elsewhere, 
the  safest  step,  considers  that  xery  small  growths^  distinctly  circum- 
scribed, remote  from  the  middle  line,  and  not  of  an  especially  malignant 
type,  may  possibly  he  removed  with  safety  by  extirpalion  of  half  the 
larynx  and  the  lymphatics  on  the  corresponding  side  {Trans,  Amer^ 
Larynfj,^  April,  1900)*  Speakijig  a  few  years  later  {New  York  Med. 
Rec,  Nov,  4j  1905),  Dr.  Mackenzie's  advice  was  almost  the  same  :  **  He 
did  not  believe  that  any  other  than  the  most  radical  operation  should  be 
undertaken  in  cases  in  which  the  disease  was  medially  situated.  An 
incomplete  operation  would  be  especially  liazardous  where  the  disease 
appeared  as  an  infiltration.*' 

The  next  step  will  be  to  consider  the  r£*«w7ffi  of  thp*otomy  (i)  as  to  the 
risks  of  the  operation ,  and  (2)  the  prohdnlity  of  a  reappearance  of  the 
diseaae^  and  the  amount  of  voice  regained. 

There  is  probably  no  operation  about  the  statistics  of  which  so  much 
care  is  needed  as  in  those  for  malignant  disease  of  the  laryux.  The 
chief  fiillacies  arise  from  tlie  way  in  wliich  cases  are  grouped  together, 
both  those  in  which  the  disease  has  been  intrinsic  and  extrinsic,  thuse 
where  an  operation  appears  to  have  been  strongly  indicated,  and  those 
in  which  it  seems,  owing  to  the  condition  of  the  patient,  to  have  been 
equally  unsuitable,  the  frequent  absence  of  important  details,  and  tho 
tendency  to  publish  oidy  successful  cases,  often  prenniturely.  If  the 
results  of  one  operator,  a  man  of  especial  experience,  are  taken,  another 
difficulty  arises.  Such  results  have  only  been  gained  as  the  authority 
passed  through   different  stages  of  increasing  experience.!     Men  who 

•  •*  The  operation  omst  be  thorough,  Ka  Beutlmcntal  consiUeratioEia  conccmiug  the 
amount  of  vocal  power  to  be  retained  by  the  patient  must  interfere  with  the  imperative 
necmaity  of  Tetnoving  a  sufficient  area  of  healthy  tiesne  lupoand  the  new  ^^rovvth  in  aU 
directions.  A  violation  on  one  ftiogle  parfc  of  the  periphery  of  the  new  growth  of  thi«  rule 
may  frustrate  the  entire  piiri>t>8e  of  the  operation.*"    (Semont) 

t  On  this  point  tlie  reader  la  espedaBy  referred  to  Prof.  lUuck's  reiulte,  earlier  and 
later,  candidly  given  (/in/,  Med.  J(mrn,t  Oct.  31,  1903,  p.  11 25}. 
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hftve  had  very  different  opportunities  must  bear  this  in  mind  when 
patients  or  tlieir  friends,  as  is  increasingly  their  wont  nowadays,  ask 
what  are  the  risks  of  nn  operation. 

And  this  tends  to  a  statement  with  which  many  will  disagree.  Until 
these  operations — -and  I  refer  especially  to  laryngectomy  partial  and 
comptete-^are  placed  upon  a  more  satisfactory  basis,  they  should  only  be 
performed  whenever  this  is  possible,  and  it  usually  is  so,  by  those  who 
combine  a  thorough  nmstery  of  general  surgical  technique  and  an 
especial  training  in  laryngology. 

Returning  to  the  subject  of  statistics  of  the  results  of  ihyrotomy  as 
to  the  rtiks  nf  the  operation^  and  the  prolmhUity  of  a  reappearance  of 
the  dismse,  Dn  D,  B*  Delavan,  of  New  York  (Tram,  Amer.  Ijar^  Soc, 
June,  1904  J  New  York  Med,  Rcc.,  Sept.  17,  1904,  p.  442),  puts  the 
permanent  cures  as  high  as  44  per  cent.,  while  the  death-rate  can  be 
placed  at  about  1 1  per  cent.  Of  the  patients  operated  on  by  Mr, 
Butlin  66' 6  per  cent*  lived  for  more  than  three  yeai's  after  operation, 
while  his  death-rate  was  9*5  per  cent.  As  to  the  term  '*  permanent 
cure/*  one-half  and,  in  some  instances,  two- thirds  of  the  patients 
reported  alive  and  well  at  the  end  of  the  first  year  have  died  within 
three  years.  Statistics  based  upon  alleged  cures  of  less  than  tliree 
years*  duration  are  therefore  worthless. 

Sir  F.  Semon  s  results  are  giTen  (Brit.  MctL  Journ,^  he,  supra  r/f., 
and,  with  more  detail,  Netr  York  Med,  lire,,  Nov.  5,  1904).  He  states 
that  **  my  oldest  successful  thyrotomy  dates  back  to  thirteen  years  ago, 
II ud  I  have  oilier  patients  in  good  health  in  whom  the  operation  was 
performed  twelve,  ten,  and  nine  years  ago/' 

As  to  the  amount  of  voicf  rfffained.  Sir  Felix  states:  "The  great 
majority  have  regained  a  surprisingly  good,  although,  of  course,  more 
or  less  husky,  voice  ;  in  a  few  cases  only  have  their  vocal  powers  been 
reduced  to  a  whisper." 

Operation  of  Thyrotomy  and  BemoYal  of  the  Diseased  Parts 
(Fig.  250). — The  points  in  the  examination  of,  and  the  preparation 
of,  the  patient,  locally  and  generally  (p.  667),  must  be  attended 
to  here. 

The  patient,  having  been  anicsthetised  with  chloroform,*  is  placed 
in  tlie  tracheotomy  position,  with  a  tirm  support  under  the  shoulders. 
A  vertical  incision  is  made  in  the  middle  line  from  the  hyoid  bone 
to  a  point  just  above  the  sternum.!  As  the  incision  is  deepened  pre- 
cisely in  the  middle  line,  in  the  upper  part  the  tliyro-hyoid  mombrane 
and  angle  of  the  thyroid  should  he  exposed,  in  the  lower  the  septum 
between  the  sterno-hyoids.  This  is  opened,  the  muscles  gently 
retracted,  any  superficial  veins  tied,  and  the  thyroid  isthmus  divided, 
between  two  forceps  if  necessary.  The  angle  of  the  thyroid  cartilage 
is  now  exactly  defined,  the  soft  paiis  being  gently  peeled  and  pushed 

•  Local  ansBfitheaia  tbroughoat  (p,  650)  ii  preferred  by  Bome.  The  position  of  Eom  or 
TreiKlelciiberg  has  also  becsn  adrocated.  Local  aDa^Hlbeeis  througbout  would  be  indicated 
in  patients  of  safficient  sell-control  who  haye  bnd  bronchitis. 

t  This  inciflion  would  appear  needlessly  long  for  a  thjrotomy,  but  the  tmchea  requires 
to  be  opened  low  down  for  two  reasons :  (i)  to  place  the  anfestbetist  as  much  as  posBible 
out  of  the  operator*8  way  ;  (2)  where  ailvanced  oalcilication  of  the  thyroid  cartilage  fa 
present,  the  cricoid  and  upper  two  HngB  of  the  tmrhea  may  require  division,  to  enable  aa 
adequate  iriHpection  of  ihcj  inside  of  thtj  larynx  to  be  made. 
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aside.  The  next  step  is  to  open  the  traelien  luw  down.  A  trial  of 
the  position  of  Rose  or  Trendeleiiber^^  should  now  always  be  made. 
Hahn's  sporrge-cannula  (footnote,  p.  668)  has  been  the  one  chiefly 
employed,  but  man}^  aotliorities  advocate  an  ordinary  tube*  This  does 
away  witli  any  need  of  wasting  ten  or  more  precious  minutes  until  the 
sponge  has  siiHieiently  expanded,  and  avoids  the  risk  of  over-disten- 
sion  of  a    slender   trachea,    and    syncope    with    aiTest   of    breatlxing 

Fig.  250. 


9. 


// 


Thjrotomy, — The  larynx  bus  been  op^ned^  and  the  halves  of  the  thyroid 
ITtrtfffg*  eepArated.  i^  Hyoid.  1,  Thyro-hyoid  membr&iie  partiaUy  divi<1ed  luid 
lefHlteted.  5,  One  half  of  the  thyroid  curtilage.  4,  I'rico-tliyroid  membniiie 
openetL  5^  Cricoid.  6,  Left  ventricular  band.  7,  Ventricle  of  Morgagui.  8,  Lett 
vocal  cord.    9,  Growth  ujjon  the  right  vocal  cord.    (Jklonre.) 


(Moure).  By  means  of  india-rubber  tubing  with  a  curved  monthpiece 
to  fit  into  the  cannula  at  one  end,  and  a  gauze-covered  funnel  at  the 
other,  on  which  the  clilorofonn  is  dropped,  t  '°t  is  kept  to 

one  side.     The  cri co-thyroid  membr*»'i*  b 

line,  and  this  structure  and  the 
with  one  stroke  if  possible 
slender  ahears,  if  the  proc 
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the  use  of  a  line  Gigli's  saw  (Fig*  130,  p*  361)  has  been  recommended, 

this  iustrtimont  being  passed  through  openings  in  the  crico-thyroid  and 
thjro-Lyoi<l  membranes.  It  will  require  to  be  kept  most  steadily 
in  the  middle  line,  or  needless  laceratiun  of  the  mucous  membrane  and 
faulty  union  will  result.  The  aire  of  the  cartilage  are  next  pulled 
apurt^  and  held  so  with  hooks  or  retractors.  This  step  is  not  an  easy 
one  where  the  cartilage  is  much  calcified.  No  force  whatever  is  allow- 
able, or  a  fracture  may  occur.  If  it  be  impossible  to  obtain  a  complete 
inspection — an  absolutely  essential  point — by  the  above  steps,  the 
metlian  incision  in  the  larjTix  shoukl  be  continued  through  the  cricoid 
and  upper  two  rings  of  the  trachea.  Transverse  division  of  the 
thyro-hyoid  membrane  aJTords  additional  room,  but  imperils  the 
immobility  of  the  two  halves  of  the  thyroid  cartilage  later  im* 

When  the  larynx  is  opened  the  entrance  of  mucus  and  blood  into 
the  air  passages,  especially  if  an  ordinary  tracheotomy  cannula  has  been 
employed,  and  if  the  breathing  is  much  emharrassed  at  this  moment, 
must  be  guarde<l  against  The  ana'Stlietist  should  take  care  that  the 
laryuf^eal  refiex  is  present  to  enable  the  patient  to  cough  up  any  fluids. 
In  this  and  other  operations  here  the  autiesthetist  should  folluw  r>r.  C, 
Jacksoirs  advice,  and  allow  the  patient  to  cough  up  mucus  occa- 
sionally. Infection  of  the  wound  must  now  be  prevented  by  gauze. 
The  chloroform  should  also  be  discontinued  towards  the  close  of  the 
operation,  so  that  the  patient  recovers  consciousness  by  the  time  that 
the  last  sutures  have  been  put  iji.  A  sterilised  sponge  or  gaujge 
tampon^  attached  to  silk,  may  be  introduced  into  the  pharynx  above,  and 
a  smaller  one  into  the  lower  angle  of  the  wound,  above  the  cannula. 

As  soon  as  the  interior  of  the  larynx  has  been  thoroughly  exposed, 
and  any  fluids  dealt  with^  local  analgesia  should  be  employed.  The 
proportions  vary  with  different  operators.  Prof*  Gluck  prefers  cocaine 
and  antipyrin  (5  per  cent*),  and  cmljolic  acid  (l  per  cent.),  in  distilled 
water,  Dr,  Moure  uses  20  per  cent,  cocaine  and  i  in  10,000  adrenalin. 
If  k)cal  analgesia  is  employed  throughout,  useful  information  will  be 
found  in  the  references  at  p.  651,  The  solution  employed  by  Mr. 
Barker  will  be  found  here.  Any  fluid  used  will,  of  course,  be 
sterile,  and  applied  on  sterile  gauze  or  came Ts -hair  brushes.  After 
the  lapse  of  a  few^  minutes  the  actual  removal  of  the  growth  is  pro- 
ceeded with.  Here  Sir  F.  Semou^s  caution  that  the  disease  will  always 
be  found  to  be  more  extensive  than  was  shown  by  the  laryngoscope 
may  he  repeated.  He  thus  describes  the  actual  removal  of  the  growth  ; 
**  Tlie  operator  ought  to  make  two  semicircuhu:  or  elliptical  cuts, 
uniting  in  front  and  behind,  through  the  whole  of  the  soft  tissues  and 
down  to  the  perichondrium  round  the  diseased  area,  and  at  a  distance 
of  about  half  to  one  inch  from  the  periphery  of  the  growth.  .  .  .  The 
area  to  be  removed  having  been  thus  circumscribed,  the  removal  ought 
to  take  place  by  the  growth  itself  being  held  with  dressing  forceps  and 
the  whole  area  being  cut  out  with  curved  scissors,  the  points  of  which 
are  firmly  pressed  against  the  inner  aspect  of  the  cartilage  the  umcous 
covering  of  which  is  to  be  removed.  Unfortunately,  it  will  be  found 
that  it  is  harilly  ever  possible  to  remove  the  whole  of  the  growth  in 
one  piece,  and,  as  a  rule,  the  diseased  portions  will  liave  to  be  removed 
piecemeaL  The  entire  gi*owth  and  a  part  of  its  healthy  neighbourhood 
if  necessary,  including  portions  of  cartilage,  having  thus  been  removed, 
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tbe  base  ouglit  to  be  firmly  scraped  with  a  sharp  spoon.  In  very  rare 
cases  only  will  it  be  tbuiitl  necessary  to  apply  the  galvano- cautery,'* 
Mr.  Butlin  **  cuts  out  the  included  area  right  down  to  the  cartilage, 
which  is  laid  bare  and  iinally  scraped  absolutely  bare  with  Volkmann'a 
spoon,'*  lh\  C.  Jackaon  condemiia  the  use  of  the  curette  as  likely  to 
cause  infection  at  the  tune  of  the  operation  and  so  reappearance  of 
the  disease.  *'  The  curette  may  be  likened  to  the  harrow  that  buries 
the  seed  in  the  soil  to  ensure  germination."  He  emphasises  the  need 
of  cutting  far  out  into  healthy  tissue,  but  does  not  specify  how  to  meet 
the  chief  difficulty  of  ensuriiij^  removal  of  a  sufficient  depth  of  tissue 
beneath  the  growth.  Dr.  Moure  uses  both  curette  and  thermo-cautery. 
The  bleeding  can  usually  be  checked  by  very  fine  ligaturea  of  catgut 
and  pressure  with  gauze,  wrung  out  of  very  hot  water  or  adrenalin 
solution.  Sterilised  iudoforni  having  been  applied  to  the  surface 
operated  upon,  the  alaa  of  the  thyroid  cartilage  are  now  accurately 
united  with  salmon  gut  or  silver  wire,  the  sutures  not  entering  the  cavity 
of  the  larynx.  Tlie  tracheotomy  tube  can  be  removed  as  a  rule  at  the 
conclusion  of  the  operation ;  in  these  cases  where  the  framework  of 
the  larynx,  and,  thus  a  sufficient  air-way^  is  left,  tliere  does  not  appear 
to  he  any  risk  of  subsequent  tedeina  of  the  glottis.  The  upper  half  of 
the  skin  incision  is  closed  with  sutures  of  gossamer  salmon  gut  and 
honsehair ;  any  sutnres  inserted  in  the  lower  half  should  not  be  tied 
for  the  fiiist  few  days.  Gauze  dressings  to  be  frequently  changed  as 
they  beeonie  soiled,  or,  better,  a  boracic  acid  fomentation  are  applied. 

After -treatment,^^ — The  patient  is  placed  upon  the  side  operated  on, 
with  the  chin  downwards  and  forwards,  and  only  a  low  pillow  under 
the  head,  to  promote  the  escape  of  any  fluids  by  the  mouth  and 
unclosed  part  of  the  wound.  For  the  first  forty-eight  hours  the 
operator  or  a  skilled  assistant  should  be  at  hand,  so  that,  if  needful, 
the  tracheotomy  tube  may  be  replaced  at  once*  Nutrient  enemata  are 
given,  and,  if  the  patient's  condition  require  it,  feeding  by  a  tube  must 
be  resorted  to.  For  the  first  twenty-four  hours  only  sips  of  sterilised 
water  or  ice  should  be  occasiunally  alhjwed  by  mouth.  **  On  the  following 
morning  the  first  attempt  is  made  to  swallow.  The  patient  leans  far 
forwards,  with  the  head  down,  and  the  dressing  is  taken  off  the  wound, 
under  which  a  basin  is  placed.  Cold  water  is  drunk  out  of  a  glass. 
If  the  experiment  is  successful,  all  the  water  passes  into  the  stomach. 
If  it  is  only  partially  successful,  some  escapes  into  the  larynx.  But 
the  posture  of  the  patient  ensures  that  it  runs  through  the  wound, 
and  does  not  pass  into  the  air  passages.  As  soon  as  water  can  be 
readily  swallowed  milk  and  other  liquids  may  be  drunk.  The  wound 
is  generally  closed  within  ten  or  twelve  days  *'  (Butlin). 

Bemoval  of  half  the  Larynx  (B^igs,  251  to  253). — While  there  is 
reason  to  believe  that  in  the  hands  of  especially  skilled  operators  the 
results  here  show  some  improvement,  it  is  difficult  to  make  reliable 
statements,  as  the  operation  has  been  but  rai*ely  performed,  com- 
plete laryngectomy  being  usually  employed  in  cases  unsuitable  to 
thyrotomy  (p.  659),  Here,  too,  many  unsuccessful  cases  have  not  been 
published.  The  indications  for  the  operation  will  be,  briefly,  cases 
unsuitable  for  thyrotomy  (p,  659),  viz.  those  in  which  the  growth  is  limited 
to  one-half  of  the  larynx,  but  in  which  there  is  evidence  of  infiltration 
so  deep  as  to  render  the  milder  operation  out  of  the  question.     The 
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advantages  that  have  been  claimed  for  removal  of  half  of  the  larjnx 
over  complete  laryngeetomv  are  (i)  that  the  mortality  is  less,  and  (2) 
that  refti)p<^araiiee  of  the  disease  is  not  more  frequent ;  (5)  that 
impairment  of  fiiiicliuii  is  much  loss.  In  one  of  Schede*8  cases 
(Gcnnaa  Snnf,  Congr,,  April,  1884;  LomL  Med.  Rec*,  1884,  p,  558)  the 

patient  was  a  dentist ;  he  could,  after  a 
while,  dispense  with  any  caimula  and  follow 
his  calling,  his  speech  not  attracting  notice. 
As  a  result  of  cicatricial  contraction,  a 
prominent  fold  of  mucous  membrane  had 
formed,  immovable,  but  capable  of  perform- 
ing many  of  the  functions  of  the  right  cord, 
tite  left  moving  up  to  it,  and  thus  fomuDg 
a  rima  glottitiis.  In  the  case  of  a  well- 
known  barrister  operated  on  by  Dr,  Hahn^ 
and  brought  by  Dr.  Semon  before  the 
Clinical  Society  {Tram,,  vol.  xx.  p.  44 ; 
BriL  Mai.  Journ,,  1886,  vol.  ti.  p.  975), 
the  patient  was  able  for  some  time  to  fill 
t!te  pusitiun  of  a  police  magistrate.  After 
a  time  tlie  disease  recnrred.  Mr.  Butlin,  writing  in  1900  {Oper, 
Snr*j,  of  Malhj,  1)1$,,  p.  198),  pnts  the  mortality  at  26'3  per  cent., 
or  nearly  three  times  greater  than  tbut  of  thyrotomy.  About  tliree 
years  later  Prof.  Gluck,  of  Berlin  {Brit*  MciL  Journ.t  Oct,  31,  1903, 
p.   1123)1   ^s  ^u   instance  of  his  improving  resullSi   said:    *' In   one 
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Inner  aspect  ot  the  portion  removed.    (Lennox  Browne.) 


series  of  thirty -five  hemi  -  hiryngectoniies  I  bad  three  deatliJ?, 
one  twenty-four  days  after  operation  of  heart  failure,  when  the 
wound  was  alretuly  healed  ;  another,  independently  of  the  operation, 
of  phlegmon  of  tlie  right  ^hitettl  muscle;  the  tliird  of  pneumnnia  five 
days  after  oi>eration*"  AVhen  niiilatenil  laryngectomy  is  performed 
these   two  points  muf^t  be  reniember**d;     Caifinonia  may  reappear  in 


EXCISION   OF    THE    LARYNX. 


665 


the  half  left  even  after  such  a  long  interval  as  to  indicate  a  distinct 
outbreak  of  the  disease.  Prof.  Ghiclc  (for.  supra  cit.)  mentioned  a  case 
in  which  nine  years  after  the  operation  "recurrence  took  place  in 
the  other  half  of  the  larynx,  and  in  the  glands ;  after  the  second 
operation  he  lived  over  two  years,  and  died  at  76.  Tlie  operations 
lengthened  hia  life  for  eleven  years/'  The  second  point  is  that,  after 
removal  of  one-half  of  the  fiamework  of  the  larynx,  cicatricial  con- 
traction may  hring  about  a  degree  of  stenosis  which  necessitates  the 
permanent  use  of  a  tracheotomy  tube* 

Operation  of  Eemoval  of  half  the  J^ar^nx^. — The  points  which  are 
insisted  on  as  essential  in  the  prelimiuary  exaniination  of  the  patient 
in  the  account  of  complete  laryngectomy  (p.  667)  should  be  referred  to, 
and  several  of  the  details  of  this  operation,  e.g.,  the  position  of  the 
patient,  cocainisation  of  the  nerves,  apply  here  also.  The  anaesthetic 
shouhi  be  chloroform,  and  the  advice  given  at  p.  662  is  to  be  remem- 
bered. A  preliminary  tracheotomy  is  performed,  as  at  p.  667. 
A  vertical  incision  is  made  from  the  hyoid  bone  to  the  cricoid  cartilage, 
to  wliich  transverse  ones  must  be  added  if 
the  glands  are  to  be  removed  at  the  same  ^'iQ.  253. 

time.  The  soft  pai'ts  are  raised  from  the 
laiTux  either  en  masie  or  by  separation  in 
detail  according  to  the  extent  to  which 
they  may  be  intiltmted. 

Mr.  Lennox  Browne  (Brit.  Med.  Jouni., 
Feb.  5,  1887)  in  his  case  of  removal 
of  half  of  the  larynx,  one  of  the  few  re- 
ported in  tiiis  country  (Figs,  251,  252,  253), 
having  exposed  it  by  sub-perichondrial 
raising  of  the  soft  parts,  divided  the  thyroid  Laryngoscopic  view  from  thesame 
cartilage  with  cutting-forceps,  removed  the  patient  four  moEthsafter  opera- 
lialf  by  (a)  thorough  separation  of  the  tion.  (LemiQi  Browne.) 
attachments  to  the  pharynx  with  the  raspa- 
tory aided  by  the  knife-handle  and  finger-nail;  (/>)  division  of  the 
thyro-hyoid  membrane  as  close  as  possible  to  its  thyroid  attachment ; 
(c)  division  of  the  left  superior  horn  of  the  thyroid  cartilage  at  its  root 
by  cutting-pliers ;  (d)  division  in  the  middle  line  of  the  cricoid  carti- 
lage, in  front  and  behind  ;  (e)  the  divided  half  of  the  larynx  was  then 
separated  from  the  first  ring  of  the  trachea,  and  a  few  nicks  only  were 
necessary  to  remove  it  entire.  The  very  slight  oozing  which  ensued 
after  the  removal  of  the  diseased  part  was  checked  by  a  light  applica- 
tion of  the  galvano-cautery,  which,  it  was  thought,  would  also  destroy 
any  possible  fragments  of  diseased  tissues  not  removed.  The  left 
arytBeno-epiglottic  fold  was  divided  close  to  the  cartilage  of  Wrlsberg, 
and  the  thyro-hyoid  membrane  close  to  its  tliyroid  attachment,  with 
the  view  of  impairing  as  little  as  possible  the  action  of  the  epiglottis. 
The  success  of  this  plan  was  completely  shown  by  the  ease  with  which 
deglutition  was  effected  three  days  later. 

An  ordinaiy  tracheotomy  cannula  must  be  retained  for  some  days. 
Whether  the  glands  are  dealt  with  now  or  later,  as  has  been  advised  in 
the  case  of  the  tungue,  must  depend  on  the  difficulties  of  the  previous 
operation  and  tlie  state  of  the  patient. 

Prof.  GUick's  method  (foe.  supra  cit)  in   hemi-hiryngectoiny  is  as 
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follows :  He  raises  a  skin  flap  on  tlie  affected  side  by  a  median  and  two 
transverse  incisions.  The  larynx  is  exposed,  split  in  the  middle  Ime, 
and  the  affected  half  loosened  out.  *'  The  defect  thus  created  is  so 
covered  with  the  skin  flap  that  its  edges  are  sewn  above  to  the  mucous 
membrane  of  the  sinus  pyriformis  and  below  to  the  trachea,  and  in 
the  middle  line  tu  the  plate  of  the  cartilage.  A  large  tampon  of  iodo- 
forni  gauze  is  introduced  ijito  the  cavity  of  the  larynx.  It  must  press 
lightly  against  the  under-sm^faee  of  the  skin  flup^  and  prevent  the 
passage  of  food  purticlea  into  the  iur-passages.** 

Gomplete  Laryngectomy* — The  progress  that  has  been  made  in 
operatiuos  on  the  hirynx  during  the  last  fifteen  years  by  the  few  who 
have  had  opportunities  for  gaining  a  special  mastery  over  the  needful 
details  is  nowhere  shown  better  than  by  Prof.  Gluck's  details  (tor. 
mpra  cit,).  **  In  my  first  aeries  of  lo  cases  only  2  were  successful,  and 
in  9  cases  of  another  series  I  had  4  deaths*  .  .  .  My  most  recent  results 
show  a  series  of  22  complete  laryngectomies  with  I  death — that  of 
a  man  of  70,  who  died  on  the  eleventh  day  of  iodoform  poisoning.  Of 
partial  uxtirpulions  of  the  hirynx  and  jiharynx,  generally  combined 
with  removal  of  infected  ghiiids,  I  can  fnunt  to  a  series  of  27  cases  with 
oidy  1  deatli.  This  was  a  case  in  which  the  carotid  had  been  tied,  and 
death  occurred  from  hemiplegia  5  days  after  the  operation.  .  ,  *  At 
present  I  could  show  you  38  living  patients  who  have  been  cured  by 
these  operations.  The  oldest  case  was  operated  on  13  years  ago. 
Of  those  ah\uidy  dead,  a  number  htive  lived  1 1,  8,  6§,  S^J^  4J,  and  3  J 
years  after  the  operation  in  good  health,  and  some  have  died  of  other 
illnesses,  not  of  recurrence.** 

Other  authorities  who  have  been  candid  enough  to  publish  their 
results — and  the  small  number  of  laryngectomies  published  by  those 
who  have  special  opportunities,  and  avail  themselves  of  these  oppor- 
tunities, carries  its  own  tale — have  met  with  d liferent  success*  Thus, 
to  take  one  other  recent  series,  Dr.  W.  Uncoln  (Trs*  Amer.  Lar.  iSoc, 
1903,  p.  54)  relates  the  results  in  7  cases  operated  on  by  l>r.  G.  W.  Crile. 
In  all  the  disease  was  advanced.  Only  i  died  from  the  operation,  a 
man  of  51,  **  who  at  the  end  of  2  weeks,  when  his  recovery  seemed 
assured,  died  in  about  24  hours  after  the  ftrst  symptom  of  intlamma* 
tion  of  the  vagi,  characterised  by  marked  inhibition  alternating  with 
acceleration  of  the  heart.  Of  the  others,  I  died  2^  years  after  the 
operation,  with  reappearance  in  the  glands  and  pneumonia.  One  died 
16  months  after  the  opertitiun  from  reappearance  in  the  glands,  a  gland 
having  been  removed  6  nmnths  after  the  operation.  In  r  there  was  no 
reappearance  of  the  disease  6  years  after  tlie  operation.  In  i  inoperable 
glandular  disease  was  present  within  10  months.  In  l  reappearance 
took  place  in  situ  2J  months  after  the  operation.  In  I  ghindular 
reappearance  necessitated  operation  within  4  months  of  the  operation/* 

This  series  is  also  of  interest  in  its  beai'ing  upon  the  amount  of 
relief  gained  by  those  who  were  not  cm'ed.  All  are  stated  to  have  been 
**  relieved  from  pain,  which  had  been  in  nearly  all  of  an  extreme  degree. 
Cough  disappeared  in  all.  Dysphagia  was  relieved  in  all  hut  two, 
one  in  which  it  returned  in  the  last  month  of  life,  and  one  in  which  it 
was  not  relieved  at  all.  Dyspnoea  disappeared  in  all  cases.**  The  after- 
coudition  of  the  patients  is  referred  to  at  p.  658.  In  estinniting 
the  value  of  the  above  conclusions,  and  in  deciding  upon  an  operation 
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where  a  doubt  is  preseDt,  the  tendency  to  make  the  best  of  cases  must 
be  remembered;  and,  furtlier,  when  nmlignant  disease  reappears  in 
situ  two  to  four  months  after  an  operation  even  by  skilled  hands,  the 
question  arises  whether  such  interference,  necessarily  inconjplete,  may 
not  have  hastened  this  result. 

Indications  for  Complete  Larpigectomy, — ^Here  both  the  local  stage 
of  the  disease  and  the  general  condition  of  the  patient  have  to  be 
considered.  The  first  has  already  been  referred  to  under  the  headings 
of  the  operations  thyrotomy  and  partial  laryngectomy.  To  put  the 
indications  on  this  point  briefly,  it  may  be  said  that  the  complete 
operation  is  indicated  in  cases  of  malignant  disease  of  the  larynx 
unsuitable  for  thyrotomy,  partial  laryngectomy,  or  phaiyngotomy,  cases 
in  whicli  the  operator  has  grounds  for  believing  that  he  can  get  away 
all  the  disease,  including  infiltrated  glands,  cases,  finally,  in  which  the 
general  condition  of  the  patient  is  favourable.  Here  the  age  of  the 
patient  (not  only  to  be  recognised  by  years),  his  power  of  meeting  and 
of  recovery  after  an  operation  in  which  a  peculiar  form  of  shock  will 
probably  always  be  present  (p.  670),  the  existence  of  any  liability  to 
bronchitis^  brojicho-pneumonia,  asthma,  his  capability  of  assimilating 
food,  the  condition  of  his  viscera — e.g*,  the  presence  of  any  albuminuria, 
or  arteriusclerosis,  the  history  of  emaciation,  and,  by  no  means  leasts 
the  teni]>erament  of  the  patient — -liave  all  to  be  most  carefully  considered. 

Operation  of  Complete  Laryiig@Gtomy« — The  first  question  that 
arises  is  the  advisability  of  performing  a  preliminary  tracheotomy. 
Of  hite  years  the  use  of  a  tube  has  been  largely  dispensed  with 
during  the  operation*  From  what  follows  most  will  allow  that  the 
advantages  of  taking  this  preliminary  step  are  considerable,  and  that  in 
some  cases  its  adoption  is  strongly  called  for.  Advantages, — (l)  It 
gives  great  relief  to  any  laryngeal  stenosis  and  its  results  on  the  lungs* 
In  cases  of  dyspnoea  it  is  strongly  indicated.  (2)  While  it  is  probable 
that  the  diminished  congestion  of  the  lungs  will  lessen  the  risk  of 
broncho-pneumonia,  it  is  certain  that  when  bronchitis  is  already 
present,  and  other  treatment  does  not  avail,  this  step  sliould  be  taken 
(Bilroth).  (3)  If  it  is  intended  to  perfot'jn  tracheotomy,  and  this  step  is 
employed  beforehand,  less  time  will  be  taken  up  at  the  operation,  and  no 
bloud  will  enter  the  trachea  from  this  source.  (4)  The  trachea  will 
have  become  adherent  to  the  skin.  In  several  cases,  as  in  those  men- 
tioned by  a  French  writer  at  p*  672,  the  necessary  adhesions  have  not 
tidten  place.  Dr.  Delavan  (loc,  iupra  cit,)  adds  the  following :  (5)  By 
the  rest  given  to  the  larynx  and  adjacent  parts  their  congestion  is 
lessened,  and  it  becomes  easier  to  distinguish  between  diseased  and 
healthy  parts.  (6)  The  oi>eration  being  done  while  the  patient  is  in 
a  quiescent  state,  he  is  less  disturbed  by  the  sudden  change  in  his 
mode  of  breathing,  and  he  is  in  a  better  condition  to  acquire  experience 
in  the  managejuent  of  the  tube.  The  objections  brought  against  this 
preliminary  step  are  (i)  that  it  is  not  necessary,  which  is  certainly 
true  of  many  cases  in  the  hands  of  experienced  operators ;  (2)  that  it 
exposes  the  patient  to  the  risk  of  septic  infection  and  broncho-pneu- 
monia. These  are  rare  after  tracheotomy  in  patients  in  fair  condition  ; 
they  might  certainly  follow  in  patients  whose  vitality  is  much  lowered, 
but  it  is  doubtful  if  in  these  the  major  operation  is  justifiable.  As  to 
the  date  of  the  preUminary  tracheotomy,  this  should  be  at  least  ten 
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days  before  the  laryngectomy,  for  the  reasons  already  given.  These 
outweigh  the  advautage  chiinied  for  performing  it  immediately  before  the 
main  operation »  viz*,  that  the  patient  is  thus  saved  two  separate  opera- 
tions. If  it  be  important  to  avoid  giving  an  anajsthetic  twice,  local 
analgesia  (p.  650)  should  certaioly  be  tried*  The  iitc  of  the  tracheotoiny 
should  always  be  low,  for,  if  performed  high  up,  the  lower  end  of  the 
excision  wound  will  come  into  parts  infiltrated  and  altt*red,  and  thus 
ditlicult  to  distinguish  at  a  critical  stage  of  the  operation,  and  likely  to 
lead  to  needless  hjEuiorrbage.  The  tracheotomy  may  be  too  near  to  the 
disease,  and,  further,  bniig  the  aniesthetist  into  the  w^ay  of  the  operator. 
The  preliminary  preparation  of  the  patient  as  regai'ds  the  general 
state  of  the  Inugs,  power  of  assimilating  food,  &c.,  should  be  of  the 
Diost  careful  kind.  Not  only  is  the  area  of  the  operation  to  be  sterilised, 
but  the  mouth,  teeth,  and  nose  should  be  disinfected  as  far  as  possible. 
The  temperature  of  the  operating-room  and  every  precaution  for  pre- 
venting shock  should  he  attended  to.  Au  electric  hend-light  will  be 
found  very  useful.  The  means  for  administering  oxygen  should  he  at 
hand.  Chloroform  is  adniinistered  willi  the  precautions  already  detailed 
at  p*  662.  If  a  tracheotomy  has  been  performed  it  is  given  by  the 
tracheotomy  tube.  If  no  tracheotomy  has  been  employed,  tlie  anaes- 
thetic is  given  as  long  as  possible  in  the  ordinary  way,  and  later  on 
when  the  trachea  is  severed  by  tubing  fitting  the  inner  tube  of  the 
tracheotomy  cannula  exactly*  Whether  the  operation  is  performed 
from  above  downwards  or  lice  vendf  the  Treudelenberg  or  Rose*s 
position  should  be  tried  as  soon  as  the  laijnx  and  trachea  are  well 
exposed.  Removal  from  above  downwards,  by  leaving  the  division  of 
the  trachea  to  the  last,  is  held  by  some  to  avoid  the  risk  of  the  escape 
of  blood  and  lotions  into  tlie  trachea,  and  thus  to  avoid  any  need  of 
using  expensive  and  sometimes  unreliable*  tampon  cannulte.  Sterilised 
sponges  or  gauze  tampons  attached  to  silk  must  be  at  hand  to  be  placed 
in  the  trachea  above  the  tracheotomy  cannula  and  in  the  phaiynx.  If 
no  tracheotomy  is  performed  either  some  time  previously  or  imme- 
diately before  the  operation,  the  median  incision  being  made,  the  trachea 
is  usually  first  isolated  and  divided,  and  then  a  large  tube  inserted. 

•  There  is  a  tendency  nowadnyB  to  ciispeiise  with  the  tampoQ  cannulffi,  different  kindi 
of  which  have  been  Introduced  in  order  to  prevent  fiuids  enteiing  the  trachea  and  aii- 
pMiftgea.  Onhn's  tnbe  consists  of  an  inner  and  .in  onter  tul>e,  the  inner  of  which  is  the 
Umger,  projcctiDg  about  an  inch  and  a  half  id  front  of  the  shield,  ao  as  to  render  the 
entrance  of  blood  very  unlikely*  In  order  to  prevent  thia  projection  inconveniencing  the 
Operator,  it  is  made  to  beud  down  paraUel  with  the  tracheii  before  it  atanda  out  at  a  right 
angle  with  the  neck.  The  outer  tul>e  is  partly  covered  with  a  layer  of  compressed 
Bponge,  previously  soaked  in  iodoform  and  ether  (i  in  7).  The  sponge  is  fastened  on  by 
BiifcnreB  and  by  ailk  tied  round  both  it4i  upper  and  lower  eods.  About  ten  to  twenty 
minntefl  after  the  introduction  of  the  tube  the  sponge  fiwella  up  from  the  absorption  of 
moisture,  and  the  entrance  of  liquids  into  the  tracheiv  is  thus  prevented.  While  the  delay 
is  an  objection  (p.  661),  this  arrangement  of  «ponge  holtk  the  tube  more  steatiily  in 
position  than  the  india-mbber  bag  of  Trendelenberg's  tampon,  which  is  liable  to  become 
slippery,  may  burst  during  the  operation,  may  allow  the  air  to  escape  and  thua  become 
Ui*elea»,while^  in  common  with  all  cannulfflfitB  introduction  may  be  followed  by  a  stoppage 
of  the  breathiDg.  If  Ilahns  tube  is  employed,  it  will  be  found  somewhat  difficult  to 
atiapt  the  right  amount  of  sponge  exactly  to  the  lumen  of  the  trachea.  If  an  ordinary 
tracheotomy  tube  be  employed,  it  must  fit  snugly,  without  any  utjdue  force  or  pressure 
(p.  661).     A  Jacket  of  sterilised  tubing  or  gauze  may  ensure  this*. 
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The  plan  of  the  operation  must  be  carried  out  according  to  the 
conditions  found  when  the  interior  of  the  larynx  has  been  thoroughly 
exposed.  I  shall  suppose  at  first  that  the  disease  is  too  diffuse  to 
allow  of  a  unilateral  laiyiigectomy,  but  that  it  has  not  infiltrated  the 
framework  of  the  larynx  deeply*  If  the  operation  be  begun  from  above 
an  incision  is  first  made  from  the  lower  border  of  the  hyoid  bone^ 
exactly  in  the  middle  line,  vertically  down  to  the  level  of  the  first 
or  second  ring  of  the  trachea^  and  a  second  at  right  angles  to  the 
first,  either  at  the  level  of  the  hyoid  bone  or  below,  in  either  case  [ 
passing  outwards  to  the  sterno-mastoids.  The  lower  transverse 
incisions  may  give  more  room  and  prevent  any  need  of  prolonging 
the  longitudinal  wound  down  to  the  tracheotomy  incision  if  this 
preliminary  operation  has  been  performed^  a  step  which  is  difficult  to 
avoid  in  short  necks  (v.  Bergman n).*  The  vertical  incision  should 
go  down  to  the  thyroid  and  cricoid  cartilages  and  trachea,  the  thyroid 
and  cricoid  cartilages  being  carefully  severed  in  the  middle  line  with 
stout  scissors  or  cutting-forceps,  the  two  halves  separated  witlt  retrac- 
tors, and  the  interior  examined.  The  soft  parts  over  the  thyroid  and 
cricoid  are  then  raised  en  inasse  by  inserting  a  hhiut  dissector  or  raspa- 
tory so  close  to  the  cartilages  that  the  perichondrium  itself  is  lifted  up, 
with  its  relation  to  the  soft  parts  over  it  undisturbed.  This  separation 
is  carried  back  as  far  as  the  middle  of  the  junction  of  the  larynx  and 
pliaryux.  The  thyroid  isthmus  is  drawn  downwards  or,  better, 
divided  between  two  ligatures ;  the  larynx  is  pulled  to  either  side  with 
sharp  hooks,  and  the  attachments  of  the  inferior  and  lower  part  of 
middle  constrictors  and  stylophar}'ngeus  divided.  All  vessels,  especially 
the  superior  laryngeal  and  superior  thyroids,  must  be  carefully  secured. 
The  trachea,  separated  from  the  oesophagus  by  the  careful  use  of  a 
blunt  dissector,  a  curved  periosteal  elevator,  or  snips  of  curved  blunt- 
pointed  scissors,  is  cut  through  between  the  first  and  second  rings.  If 
no  tracheotomy  has  been  performed,  two  sttiut  sutures  of  silk  are 
passed  through  the  whole  thickness  of  the  trachea,  one  ou  either  sifl« ; 
and  by  these  the  tracheal  stump  is  drawn  dowTX wards  and  forwards  and 
secured  by  most  careful  suturing  in  the  lower  angle  of  the  wound,  or  io 
a  separate  incision  made  for  this  purpose  just  above  the  sternum  (Gluck, 
ride  infra).  Two  precautions  are  needed  here.  In  freeing  the  tracheal 
sufficiently  to  allow  of  its  being  brouglit  downwards  and  forwards  so  as  toi 
diminish  the  risk  of  entrance  of  fluids,  care  must  he  taken  not  to  barej 
it  too  much,  and  thus  cut  off  its  blood  supply.  The  sutures  employed 
to  keep  it  firmly  and  snugly  in  position  should  be  of  reliable  cat- 
gut or  kangaroo  tendon.  If  of  salmon  gut  they  must  bo  left  long,  to 
facilitate  their  removal.  Two  stout  silk  sutures  are  now  passed  through 
the  upper  cut  end  of  the  trachea,  and  by  traction  on  these  the  larynx 
is  carefully  separated  from  the  oesophagus  and  pharynx  from  below 
upwards.  The  excision  is  completed  by  division  of  the  thyro-hyoid 
ligament  and  the  mucous  membrane  at  the  entrance  of  the  larynx. 
The  epiglottis  and  its  folds  should  be  left  intact,  if  possible. 

*  The  opemior  can  na&  a  T-shaped  mcisk)!!,  a  vertical  one  with  tmusverae  cuta  at 
either  CBd,  or  a  flap  with  its  base  upwards.  This  lost  methotl,  used  bj  Durante  and  Crile^ 
ifl  referred  to  below  (p.  672).  It  is  especially  adapted  to  those  cases  where  it  Is  not 
possible  to  Buturtj  securely  the  pharynx  and  ccsaphagus.  Other  Hap  raethodi  are  given 
by  Prof.  Gluck  {Ilrit.  Mad,  Journ*^  Oct,  31,  1903,  p.  1119)* 
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The  above  method  of  working  very  close  to  the  cartilages  with  a  blant 
instrument  only  has  the  conspicuous  advantages  of  disturbiDgbiit  little 
the  BO  ft  parts  and  of  causing  but  trifling  hieraorrhage** 

Where  the  parts  do  not  admit  of  the  above  step,  for  instancei  where 
the  cartilnges  are  infiltrated  or  where  the  parts  outside — e.g,^  glands — 
are  found  involved,  and  the  operator  decides  to  go  on  with  the  operation 
(Pp  657),  much  severer  steps  are  necessary,  Tlie  larynx  must  now  be 
looked  upon  as  a  malignant  growth  elsewhere.  Flaps  of  skin  and 
fascia  are  reflected,  and  the  larynx  exposed  as  freely  as  possible.  Any 
enlarged  ghimls  now  seen  should  be  removeil,  and  superficial  vessels 
secured.  The  sterno-hyoids,  sterno -thyroids,  and  thyro-hyoids  are  next 
severed  near  the  thyroid  cartilage,  and  the  lateral  lobes  of  the  thyroid 
gland  carefully  separated  in  the  same  way  {vide  infra),  ligatures  being 
tied  at  their  junction  with  the  isthmus,  if  needful.  The  soft  parts  at 
the  sides  wdiich  contain  the  large  vessels,  itc,  are  now  carefully  retracted ^ 
and  the  larynx  being  drawn  first  to  one  side  and  then  to  the  other,  the 
inferior,  lower  part  of  middle  constnctor  and  stylo-pharyngeus  muscles 
are  divided  very  close  to  their  attachments  to  the  cricoid  and  thyroid 
cartilages*  The  introduction  of  an  it^sophagus  bougie  may  facilitate 
this  step,  and  save  needless  '*  button-holing,"  now  and  in  the  separation 
of  the  oesopliagiis  from  the  trachea.  The  superior  luryugeal  vessels 
are  secured  and  divided  as  they  enter  the  thyro-hyuid  membrane.  To 
produce  aniesthegia  of  the  nerves  which  may  carry  inhibitory  cardiac 
impulses.  Dr.  Crile  injected  cocaine  into  the  superior  laryngeal  nerve 
before  dividing  it  in  two  of  his  cases  published  by  Dr,  Lincoln  (he,  supra 
cit,).  Information  on  this  point  has  been  given  at  p.  226.  Further 
experience  is  needed  before  we  can  rely  on  this  step  for  preventing  the 
serious  respiratory  and  cardiac  disturbances  which  have  followed  during 
the  raising  up  and  dissection  out  of  the  larynx,  and  also  for  diminishing 
the  shock  afterwards. 

The  larynx  is  next  severed  from  the  trachea  at  the  second  ring,  the 
stump  of  the  trachea  being  dealt  with  in  the  manner  already  given* 
The  detachment  of  the  larynx  from  the  <psop!mgus  is  then  carried  out 
fron^  below  upwards,  with  the  precautions  given  above  not  to  button-hole 
it.  As  the  dissection  is  carried  upwards  to  the  laryngo-pharyngetd 
junction  the  anterior  and  lateral  walls  of  the  pharynx  will  require 
partial  removal  in  these  more  advanced  cases.  At  this  stage  the 
following  details  given  by  Mr.  Harvey,  surgeon  to  the  Hospital  for 
Diseases  of  the  Throat  in  Golden  Square,  and  one  of  the  few  English 
surgeons  who,  having  had  opportunities  for  performing  laryngectomy, 
has  published  cases,  will  be  found  useful  (LanceU  Sept.  21,  igoi). 
After  the  stump  of  the  trachea  has  been  Btitched  to  the  skin  **  the 
next  step  will  be  to  dissect  otftbe  upper  portion  of  tlie  trachea  from  the 
oesophagus  and  the  muscles  from  the  lateral  surface  of  the  cricoid. 
The  inferior  corner  of  the  thyroid  is  next  bared  by  detaching  and 
reflecting  the  crico-tkyroid   and   inferior  constrictor  muscles.      The 


*  In  thtts  raising  the  soft  partSj  by  keeping clofle  to  the  cartilages  of  the  larynx,  care 
iihouM  be  isken  not  to  separftte  needlessly  the  soft  parts  from  the  trachea.  Some  of  these 
— «,^.,  the  kteral  maasea  of  the  ihyroid  gland,  which  are  now  also  detached  with  a  blunt 
dissector — are  ueefnl  in  preventing  descent  of  the  trachea.  Sloughiog  of  the  tracheal 
slump  and  failure  of  union  to  the  akiii  hoa  followed  in  seTcral  cases  (pp.  672  and  673), 
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muscles  and  perichondrium  in  front  of  the  thyroid  will  now  be 
separated  and  reflected  as  far  back  as  the  superior  cornu,  which  latter 
will  next  be  freed  by  dividing  the  periosteum  on  its  surface,  and  pushing 
it  along  with  the  lateral  wall  of  the  pharynx  and  the  loose  areolar 
tissue  backwards  until  the  posterior  lateral  border  of  the  cricoid  is 
reached.  The  outer  two^thirda  of  the  lateral  portion  of  the  thyro- 
hyoid ligament  will  then  be  divided  transversely  and  cautiously  at  the 
Junction  of  its  middle  and  upper  thirds  ;  and  when  the  adjacent 
mucous  membrane  is  reached  this  must  be  picked  up  with  forceps  and 
divided,  whereby  the  upper  portion  of  the  epiglottis  can  be  seized  and 
drawn  forwards*  The  anterior  wall  of  the  pharynx  is  thus  opened,  and 
by  pulling  the  epiglottis  strongly  forwards,  and  with  it  the  whole  larynx, 
the  knife  can  be  placed  on  the  posterior  surface  of  the  cricoid,  and  by 
cutting  downwards  the  anterior  wall  of  the  oesophagus  will  be  opened, 
Care  must  be  taken  at  this  point  to  limit  the  cut  to  the  parts  which  are 
covered  in  front  by  the  posterior  surface  of  the  cricoid  ;  if  this  is  not 
done,  the  lateral  wall  of  the  pharynx  and  cesophagus  will  be  unnecessarily 
encroached  upon,  thus  rendering  it  difficult  to  approximate  their  edges. 
The  whole  larynx  is  thus  completely  detached,  aiul  the  defect  in  the 
pharyngeal  mucous  membrane  must  now  be  made  good  by  inserting 
sutures  quite  close  to  the  cut  edges,  and  so  preventing  in*turning  of 
the  epithelial  surfaces.  The  sewing  up  must  be  watertight,  with  fine 
catgut  sutures,  so  as  to  form  a  Y-shaped  stitched  line  ;  then  a  row  of 
Lembert'a  sutures  must  be  added,  tranifixing  the  muscular  and  cellular 
coats  of  the  ceaophagus  and  pharynx.  The  third  layer  unites  the 
stumps  of  tlie  pharyngeal  constrictors,  and  the  fourth  brings  together 
the  divided  sterno-hyoid  and  thyro-hyoid  muscles." 

If  closure  of  the  pharynx  be  found  impossible  its  cut  edges  must  be 
united  by  numerous  sutures  of  sterilised  catgut  to  the  soft  paiis  about 
the  base  of  the  tongue  and  hyoid  bone,  secure  union  here,  as  in  the 
case  of  the  sutured  stump  of  the  trachea,  being  of  the  utmost  importance 
to  prevent  infection  of  the  wound  by  Huids  from  ttie  mouth. 

AH  hBemorrhage  having  been  carefully  arrested,  drainage  is  supplied 
by  securely  packing  any  pockets  in  the  wound  with  strips  of  iodoform 
gauze,  which  are  led  out  above  and  below.  The  wound  is  sewn  together 
over  these  strips,  and  a  boracic  acid  fomentation  applied,  A  soft  tube 
may  be  passed  by  the  nose  into  the  oesophagus  at  the  time  of  the 
operation.  If  this  occasion  retching  and  coughing  it  must  be  passed  as 
required. 

As  to  the  removal  of  glands,  Prof.  Gluck  cames  this  out  at  the  time 
of  the  laryngectomy.  By  most,  considering  the  severity  of  the  first 
operation  and  the  thoroughness  and  time  required  if  epitheliomatous 
glands  in  the  neck  are  to  be  attacked  to  any  purpose  (p.  604),  this 
proceeding  will  be  deferred  to  a  later  stage. 

The  after-treatment  is  considered  at  p.  674, 

Ifumerous  modifications  have  been  introduced  in  th&  technique  of 
l^^^ngectomy  witli  a  view  especially  of  diminishing  the  risk  of 
broncho-pneumonia. 

Gluck  {Brit.  Med.  Jimrju^  hie,  mpra  nt.)^o^^  not  perform  n  prelimiTiary  tracheotomy. 
After  the  uruhI  incision^  exposure  of  the  %\dm  of  the  laryux,  division  of  ttie  muscles^ 
separation  of  the  thyroiil  glaiiti,  ami  ligature  of  the  superior  laryngejil  artery^  the  patient 
la  placed  so  that  the  be^ul  hiiiigH  over  the  t:fid  of  the  liable,  the  th^TO-hyoid  membraiie  U 
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dirtded,  and  the  pharynx  plugged  with  gnose,  to  as  to  prereiit  the  descent  of  ealira.  The 
larjnx  is  then  drftwn  steadilj  forward  as  it  is  separated  from  the  pharjnz  and  oeaophagna 
until  the  lower  margin  of  the  cricoid  h  rcacbiMi,  when  the  whole  larynx  can  be  drawn  out 
of  the  wound*  A  tranavene  incision  La  now  ma/le  above  the  epistemal  notch,  and  from 
this  the  skin  is  loosened  upwards  into  the  upper  wound  so  aa  to  leave  a  bdd^  of  skin 
4  to  5  omi.  wide.  Two  strong  threads  are  then  passed  through  the  trachea,  the  larynx  fa 
cat  away  cloee  above  the  thrcadH,  and  the  atump  of  the  trachea  drawn  bj  the  threftda 
under  the  bridge  of  skin  into  the  button*hole>like  opening  above  the  epiBteroal  notch. 
It  is  here  fixed  by  flowing  its  edges  all  round  to  the  edges  of  the  skin  wound.  The 
opening  in  the  pharynx  is  closed  by  one  or  more  rows  of  sutureSf  and  all  the  different 
pockets  of  the  wound  and  the  month  are  packed  tightly  with  iodoform  gauze.  The  skin  ia 
sewn  together  over  this  packing.  The  patient  is  fed  by  an  india-rubber  tube  passed 
through  the  nose. 

The  advantage  of  thns  separating  the  opening  in  the'trachea  by  a  considerable  distance 
from  the  wound  is  obvious^  but  nothing  is  eaid  as  to  the  difficulties  which  are  apparently 
certain  to  arise  in  the  ndministratioti  of  an  ann^athetio  if  the  above  technique  is  followed. 
It  ia  not  stated  that  local  analgesia  is  employed. 

Le  B^c  {Ann.  ds  Mul,  da  VOrnll^,  <tc'»,  1905,  t.  xxxi.  p.  375)  has  followed  Chiari  in 
dividing  laryngectomy  into  two  stages.  In  the  first,  the  trachea  is  detached  from  the 
larynx  and  sattired  to  the  skm.  In  the  seoo&d,  performed  eight  to  fourteen  days  later« 
the  larynx  is  removed.  He  claims  that  by  this  method  shock  is  diminishcxl,  and  the  risk 
of  broncho- pneumonia  greatly  lessenod.  The  trachea  is  exposed  by  an  incision  extending 
from  below  the  cricoid  to  the  stcmiim  and  h5olatGd  laterally,  with  care  to  preserve 
sufficient  cellular  tissue  to  ensure  its  nutriHon.  The  tube,  severed  below  the  cricoid,  is 
drawn  downwards  and  forwards,  and  fixed  to  the  skio  by  sutures  which  take  up  the 
trachea  lie  t  ween  its  seoond  aoii  third  rings,  A  tracheotnmy  tube  is  placed  in  the  opening, 
and  the  wound  closed  with  drainage.  At  the  second  operation  the  larynx  is  removed  by 
the  steps  already  fully  given  (p.  669).  '  Dr.  Le  Bec*8  patient  peoovered. 

Dr.  Canzard  {Uc,  mpra  cit.,  pt,  il.  p.  165)  states  that  in  the  above  case,  after  the 
removal  of  the  silk  sutures  by  which  the  stump  of  the  trachea  had  been  united  to  the  skin, 
union  failed  to  take  place,  bsit  as  this  wound,  by  the  adoption  of  the  twtvstnge  method, 
had  become  shut  of!  from  that  of  the  major  operation,  re-insertion  of  a  few  sutures 
was  aufBcient.  He  mentions  another  case  operated  upon  at  one  time  In  which  the  patient 
was  a  very  restless  one.  Sloughing  of  the  divided  trachea  was  followed  by  a  fatal  result 
two  weeka  after  the  laryngectomy. 

Dr.  Durante,  the  well-known  snrgeon  at  Bome,  in  order  to  prevent  the  risk  of  Inng 
troubles,  makes  ubc  of  a  flap  in  ten  tied  to  close  the  pharyngeo-Gcsophageal  opening  so  that 
mucus  ami  saliva  shall  Ijc  conveyed  directly  into  the  oesophagut,  and  the  large  wound 
remaining  after  hiryngectomy  be  reduced  to  a  minuniura.  An  account  of  his  operation, 
vrith  excellent  photographs,  is  given  in  a  brief  paper  in  the  InteraatioTuil  Clinie$^  ^9^5% 
p.  122.  A  large  horse-shoe  flap  conj^isting  of  skin  and  gu|ierficial  fascia  ii  mlsed  by  an 
incision  which,  starting  at  the  right  angle  of  the  mandible,  descends  along  the 
stemoma<(toid  to  a  point  3  cms.  above  the  epistemal  notch  \  thence,  curving  across  to  the 
left  aide,  it  aacen^ls  along  the  sternomaaloid  to  end  at  the  left  angle  of  the  jaw.  The  fiap 
Is  imiied  aa  high  as  the  hyoid  bone,  the  larynx  cx|x>sed,  and,  after  the  performance  of  a 
low  tracheotomy,  removed  by  the  steps  already  given.  When  nil  bleeding  has  been 
arrested  the  flap  ia  sutured  **  from  above  downwards  to  the  etlges  of  the  pharyngeo-cesophageal 
mucous  membrane,  in  such  a  manner  that  the  reie  Malpighii  cornea  into  more  or  less  direct 
contact  with  the  cut  edge  of  the  mucous  and  submucous  ccmiIs  of  the  pharynx  and  cesophagus. 
The  lower  end  of  the  fiiap  remains  behind  the  tracheal  stump,  and  is  fixed  to  it  with 
stitches  BO  as  to  render  it  Immobile.  The  whole  bleeding  surface  is  thus  reduced  to  two 
lateral  clefts,  which  should  be  packed  with  gauM." 

Both  the  patients  on  whom  Dr*  Durante  employed  this  method  recovered  rapidly,  one 
being  able  to  swallow  milk  and  water  on  the  second  day  after  the  operation.  The  first 
died  two  months  later  with  infiltration  of  the  glanrls  and  haimorrhft^c  from  the  carotid 
artery.  In  the  second  an  enlarged  gland  and  *'  all  the  objective  evidence  of  carcinom 
cachexia  "  appeared  eight  months  after  the  operation.  In  this  case  it  is  to  be  noted 
at  the  time  of  the  laryngectomy  '^  the  carcinoma  was  rather  circumscrlbedi  and 
was  no  evidence  uf  metafitaais.*' 
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Foilerl  eudtyivonrs  lu  meet  the  (laiigers  nf  laieiimuiiia  by  reskhriii^  the  l»im*'n  <<£  the 
Air  tube.  Go  the  ciulaver,  aud  in  one  cose  uf  Lracbcal  atunosis  io  wliieli  he  openiled  witb 
stjrjkiiig  success,  lie  found  ihat  the  s^evercdl  traclicfl,  wiis  siiftkiciitly  mobile  tu  ndniit  o£  its 
being  pulk'fl  up  and  nnited  to  the  parts  left  abfjut  the  hyoid  Ijooe. 

A  I ►reli miliary  Iraebeutotny  is  performed.  The  larj'nx  la  remov&l  by  the  ste]>8  alreatly 
given,  it  being  csseutial  to  retain  the  epiglottiH  and  arytaino-cpigloltidetin  folds.  All 
hicmorrhttge  having  been  completely  arrestetl,  the  mucoua  membrane  on  the  poslerior 
fi8j>ecl  of  the  severed  trachea  or  the  cricoid  curtilage,  according  to  the  site  of  division,  ia 
united  to  the  arytasno-epiglottidcaii  folds.  Anteriorly  name  of  the  sulures  Inkinj^up  the 
air  tube  below  paas  around  the  by  old  bone,  beneath  the  nmcouii  membnine,  and  also  the 
base  of  the  epiglottsH,  in  (jrder  to  prevent  retraction.  The  Mutnre^^  mostly  <»f  sterillfeed  cat- 
gnt,  are  inlroducecl  from  behind  forwaitl^and  oone  are  licil  until  all  are  inserted.  Tension 
on  the  deep  tjuturea  is  reUcved  by  drawing  t<3gether  the  soft  part  wilh  silk  sutures  where 
this  is  practicable.  Two  iwlofoma  drains  are  employ etl,  and  the  *ikiu  wound  is  sutured. 
Iraniobiiisalion  of  the  head  was  not  found  necessary. 

In  a  cane  in  which  v.  Hippel  tried  this  method  the  upi>er  end  of  the  trachea  sloiighed 
from  utcemtion  and  infection  ;  the  patient  ultimately  recovered. 

Operation  in  Cases  of  Extriiiaic  Malignant  Disease  inyolviiig  thfl 
Pharynx  eaLtensively; — If,  iifter  careful  coiisitleralioii  of  the  case,  the 
vitality  of  the  patieitt,  and  liis  decision  justify  resort  to  such  an 
openttioii,  the  following  are  the  lines  on  which  Prof,  Gluck  (loc*  supra 
ciL)  carried  it  out  t — 

"In  order  to  extiq>at<3  the  larynx  witb  the  pharynx,  I  eipo»e  first  the  whole  larynx^ 
and  place  the  patient  &o  that  the  head  hant^s  down  over  the  eilge  of  the  table.  I  then 
divide  the  membrane  between  the  byoid  bone  and  the  larynx,  ami  draw  the  larynx 
forward  in  front  of  the  wound.  The  inner  »iirface  of  the  pharynx  is  now  well  seen,  and 
one  can  divide  without  diftictilty  the  side  walla  and  anterior  edge  of  the  pharynx  straight 
through  uiwve  the  luoiour-  Kext  1  push  forward  into  the  loose  tissues  tjetween  the 
pharynx  and  oewpha^s  and  the  vertebral  column,  and  tletach  the  pharynx  from  the 
vertebral  column  till  I  have  i-^eached  the  lower  pole  of  the  tumour.  I  cut  the  ueaophagns 
straight  ofi,  ah  far  tu)  possible  below  the  tumour,  and  then  loosen  the  tisophagua 
from  the  trachea  for  a  short  distance.  The  larynx  \n  then  dividetl  from  I  he  trachea  as  in 
laryngectomy,  and  the  tracheal  stump  pulleil  under  the  «kin-bridge  and  into  the  button- 
hole above  the  ephstcrnal  notch,  where  it  is  firmly  lititchetl.  The  wound  is  closed  towards  Ihe 
mouth  by  sewing  the  pharynx  walk,  or,  if  one  has  cut  off  the  pharyox  very  high,  by  pack- 
ing with  iodoform  gauze.  An  india-rubber  tube  is  placed  in  the  cE«ophagujj,*'  Prof»  Uluck 
drawa  tlaps  of  skin  together  by  sutures  over  gauze  ;  other  anrgeona  leave  the  wound  open. 

The  edges  of  this  gradually  become  inverted,  and  the  gr4inalating  surface  slowly 
coveretl  by  epithelium  until  a  deep  furrow  leacU  from  the  [>harynx above  to  theu?45ophagii9 
below.  Namth  {Arch.  /,  KUh.  Chtr.^  Bd.  Iv.  8,  S-tO)  adviivcs  the  closure  of  this  by  a 
plastic  operation  by  double  tlapa,  as  in  Duplny'a  operation  for  hypospatliaa  ('/''**)i  some 
months  later  to  convert  the  above  furrow  into  a  tube.  Two  HapH  are  marked  out  and 
dissected  upon  either  aide  of  the  furrow.  They  are  then  turned  iowardis  and  sutured  in 
the  middle  line.  They  should  not  contain  any  hair  follicles.  Over  the  raw  surface  of 
these,  if  the  lih-jueii  of  the  neck  are  bufflciently  lax,  two  other  tlaps  are  guided  iowarda. 
Further  nperations  nmy  be  netditi  for  fistula^  dating  to  failure  of  complete  union. 

Trans-hyoid  Phsryngotomy. — This  operation  is  indicated  in  a  few 
cases  of  extrinsic  nuihgnant  disease,  e.g.,  those  where  the  mischief 
originates  in  the  epiglottis,  arytrono-epiglottitlean  folds,  and  is  limited 
to  these  parts. 

The  operation  is  described  at  p,  618. 

Dr.  Monre,  of  Bordeaux  {Br if.  Jded.  Jifiirn,^  Oct.  31,  1903,  p.  1148)  does  not  introduce 
a  tube  into  the  trachea  until  the  hyoid  bone  has  been  split  in  the  middle  line  and  the  kise 
of  the  tungue  is  reaehetl.  '*  The  lube  ts  inti*oduced  under  superficial  anfesthesia,  so  that 
the  patient  may  eougb  u]>  any  blood  that  may  find  its  way  into  the  air  pastiages ;  thii 
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being  accomplbhetl,  Ihe  amcsthesia  is  dec})encd,  and  tbe  biwc  of  the  toiigo«  dlrided  hj  \ 
vertical  mmul  iocisiuti.      By  drawiu);  tbe  two  halrtr^  apart  tbi^  qiiglutlb  U  ex|Hi0efl  ; 
Is  tkeu  di-awii  fotwanlM  and  removctt.     An  cntTgetic  :i|tplic3itioii  of  tJic  caret te  nud  tli 
I facrtno-cik tilery  ei^mplct^  ihc  0[j«rAiiuu.     Ttie  two  halves  of  Uic  tongue  Arc  ilicn  fiutur 
Willi  cutgut  ;  the  halvct*  of  tbu  hyoid  ntv  btld  lojtruibfr  by  stitisbing  Um-  muiclcs  abuve  1 
ttiid  below.*' 

In  one  of  Dt,  Moure's  patients  the  foLlowiitg  deformity  developed.  Tbe  glottb  I 
elongated  Aiid  reduewl  to  ii  mere  slit,  no  longer  capable  of  taking  tbu  usual  trimigtilar 
form.  AiiptratiiHi  of  Iht  arjtieuo-epiglottideitii  foils  iiilerfcrwl  with  respiration  so  mucli 
tbal  it  yML&  iiL-cuii^ry  to  ijitivduee  a  tracheotoiiij  tutie,  but,  ufter  a  time,  the  glott 
gradually  regnincd  its*  normal  ftJim  altnost  conjpletuly,  and  the  tuU.'  wjis  reinoveiL 


Palliative  Tracheotomy* — ^Tliii*  may  bt;  iudicnteci  iu  coses  uiisuite 
tu  attuiapts  at  exlit  patiuii,  ur  wheie  a  patiutjt  ilecliiics  these,  with  the 
object  of  letai'tliii^'  tlie  rate  uf  the  clibease  atid  pfineiititig  or  relieviuj 
dyhiniani.  The  rhiel  ^^uities  arf  iJie  general  coiahtiou  and  vitiility 
the  [latieiit  (p.  667)  and  the  extent  of  the  diseasCj  €,g,t  to  tlie  pharynx 
widely^  e|)i*(lottis,  and  hack  of  tungnt%  with  evidence  of  iiifiltratiou 
and  iiivalveineiit  id' glands*  Wliile  the  relief  given  at  first  may  be  decided, 
tlte  cloising  scene  is  often  dislressitig,  as  when  ulceration  of  the  soft 
parts  takes  place,  ov  when^  owing  tu  the  downward  extension  of  the 
giuwth,  the  Iraehculumy  tube  heconies  a  source  of  constant  irritation 
and  distress,  though  absolutely  necessary  for  resiuratioiu  In  such 
euseH,  where  the  snilueative  eough  and  dyspnuL*a  cannot  be  relieved  by 
other  means,  the  i|nestion  of  laryngectomy  may  arise  after  a  palliative 
trachcfdiuny  has  bet'n  ijerfunned,  us  in  a  case  which  Mr,  H.  Morris 
brought  before  the  Clinical  Society  ('iV*.,  vuL  xx, ;  UriL  Mtd,  Jonni 
1886,  vol.  ii.  p.  975).     The  patient,  iet,  59,  saidi  on  the  eighth  day 

After-treatment,— As  tlie  best  of  all  positions,  the  prone,  is  rai'e 
endured,  a  trial  should  he  made  of  Prof.  Keen^s  plan  of  keeping  tU* 
[Jiitient  for  the  iirst  day  or  two  in  the  l*ren<lelenberg  position,  by 
putting  a  chair  UJuler  the  foot  of  the  bed  (Afui.  tjf  Sttrtj^^  1899,  vol.  xxx. 
p*  1).  Discharges  must  be  prevented  from  entering  the  trachea  hy 
stitching  some  gunze,  changed  daily,  round  the  tube*  'I'he  inspired 
air  shoidd  be  chitrged  with  tniliseptic  vapour,  Nourishntent  must  b 
Bupplied  for  the  first  week,  or  until  tbe  deeper  }»ail  of  the  wound 
consolidated,  by  a  soft  tube  j^assed  either  by  tlie  nose  or  mouth,  foi*^ 
whicli  the  patient  should  be  prepared  before  the  operation.  If  the 
repiiiring  hutuies  in  the  pharynx  give  way,  the  use  of  the  tube  will  be 
mure  prolonged.  Feeding,  save  for  the  lirst  few  hours,  by  enemata 
alone  is  not  reliable,  considering  the  debilitated  condition  of  the 
patients  and  the  profound  shock  which  may  accompany  this  mostserioui 
upe ration.  When  the  wound  is  cunsolidtited,  the  laiticnt  should 
encouraged  to  lake  sume  semi-soliil  fuod  hy  the  muutli,  liquid  food  thus 
taken  bitving  always  a  greater  tendency  tu  get  into  the  wound.  Thirst 
must  be  met  by  ice  in  the  niuuth  and  sips  of  sterile  water.  The  teuipera- 
ture  of  Uie  room  should  be  from  65 '^^  to  70'''*  No  morphia  is  to  be  given, 
if  possible.  Secretions  and  coughing  may  be  diminished  by  adopting  a 
suggestion  of  Dv.  i)elavan  (hi\  supra  cit,}  and  giving  small  doses  of 
belladonna. 

After  the  second  month  the  question  of  an  artificial  larynx  will  arise. 
This  consists,  in  tlie  main,  of  three  paits,  a  lower  or  tracheal  and  an 
upper  or  laryngeal  tube,  which  lies  in  the  phalanx,  nntl  contains 
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form  of  vibrator  or  reed.  Most  of  tlieni  liave  not  been  successes. 
Prof.  Gluck's  appears  to  be  the  best ;  it  is  (ILstinguislietl  by  its  sim- 
plicity and  the  fact  that  the  upper  tube  ends  behind  the  uvidn,  or  is 
brought  out,  curved,  tit  the  angle  of  the  mouth.  Some  AmericHU 
surgeons  report  that  thisi  ^ives  good  phonetic  results,  that  it  is  easily 
worn  and  adjusted,  and  that  the  vibrator  is  readily  cleaned  and  replaced.* 
As  a  rule,  the  artitieial  larynx  has  been  found  to  he  liable  to  the 
following  objections.  Irritation  is  produced  by  pre^ssure  at  a  spot 
'where  all  irritatiou  is  especially  to  be  avoid cil ;  the  vocal  vibrator  is 
liable  to  produce  a  sound,  often  noticeable  and  whistling,  witli  every 
respiration.  It  often  becomes  obstructed  with  mucus  and  saliva,  and 
prolonged  attempts  at  talking  with  such  ai>pm"atus  jirove  exhausting 
from  ditticuUy  in  breathing.  For  this  reason  the  artilicial  larynx  has 
often  been  abandoned,  the  patients  contenting  themselves  with  a 
whispered  voice,  and  the  use  of  a  slate  or  writing*pad. 

Some  American  surgeons  have  foun<l  benefit  from  placing  the 
patient  under  **  an  experienced  teacher,  from  whom  he  acquires  the  art 
of  connnuuicntion  by  audible  sounds  generated  entirely  above  the  region 
of  the  larynx  "   (Delavan). 

Bangers  and  Causes  of  Death,  —These  will  have  been  gathered  from 
the  details  already  given.  It  may  be  well  to  recapitulate  the  chief 
ones:— (l)  Shock.  (2)  Exhaustion.  (3)  Broncho-pneumonia,  abscess 
and  gangrene  of  the  lung,  and  empyema.  Dr.  Cohen,  uf  Philadelphia 
(I titer,  Enci/cL  Sttrfi,,  vol.  v.  p*  776),  considers  that  the  first  two  weeks 
constitute  the  chief  period  of  danger  from  lung  complications,  and  that 
if  the  patient  survive  this  date,  he  is  tolerably  secure  up  to  the  fourth 
nmnth,  when  the  period  of  the  risk  of  reappearance  begins. 
(4)  Infective  conditions,  t^r/.,  septica?iuia,  toxtemia,  cellulitis,  medias- 
tinitis*  {5)  Iodoform  poisoning.  (6)  Secondary  hlSmorrhage.  This 
occurred  in  Surgeon-Major  Macleod's  case  (footnute  p»  657)  on  the  fifth 
day,  causing  death  rapidly.  The  course  of  the  bleeding  could  not  be 
determined*  The  disease  was  extensive.  (7 J  Displacement  of  tho 
tracheotomy -tube,  (ti)  In  some  eases  a  rajddly  fatal  result  has  followed 
when  all  has  seemed  to  be  doing  well  (p.  006),  perluips  from  influences 
conveyed  along  the  cardiac  fibres  of  the  vagus,  from  changes  in  the  cut 
superior  laryngeal  nerves,  or  in  branches  between  the  syjiipatlietic  and 
vagus,  of  which  very  little  is,  at  present,  known,  i})]  Stenosis  froni 
cicatricial  contraction.  (10)  Other  risks  insepjiruble  from  uperations 
in  which  an  jtttcmpt  is  nnide  to  extirpate  intiUrated  and  adherent 
epithelioniatous  glands  in  the  neck. 

FnniUy,  other  risks  inseparable  from  laryngectomy  in  some  patients 
must  be  remembered,  viz.,  the  visceral  and  vascular  changes  usually 
present,  and  the  mental  misery  from  the  isulatiun,  the  discomfort,  and, 
at  times,  the  degree  of  inanition  daily  from  the  escape  of  liquids  where 
the  pharynx  has  been  extensively  extirpated,  and  where  the  repairing 
suture  lines  have  not  held  their  place,  or  where  a  plastic  operation  lias 
failed. 


*  The  uppnratua  is  briefly  described  and  figured  by  Dr.  W,  I.  Terry  {Ann.  0/  Sur^., 
1904,  vol.  i.  p  ,968),  Iti  this  patient,  «et.  42, complete  laryngcctouiy  waa  performed  after  the 
failure  of  a  rc-[jcaled  LliyroUimy.  The  la^t  result  given  is  th^t  of  the  performanee  of  (he 
litryugcetumj. 
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I  have  not  thought  it  worth  while  to  give  any  details  of  those  very 
]*are  cases  in  which  the  larynx  has  been  removed  for  other  causes  than 
carcinoma  and  sarcoma. 

In  Sir  r.  Heron  Watson's  case  quoted  by  Dr.  Foulis  iTr$.  Intern.  Med.  Cong.,  1881, 
Tol.  iii.  p.  251),  the  larynx  was  removed  on  account  of  the  trouble  that  persisted  in  a  case 
of  tertiary  syphilis  after  tracheotomy.  Kubio,  of  Madrid,  removeil  the  larynx  for  necrosis. 
Dr.  Foulis  {htc.  supra  cit.^  p.  258)  mentioned  a  case  of  Dr.  Bircherin  which  thclarynx  was 
remoTctl  with  part  of  the  cesophagus  for  reapi)eanince  of  carcinoma  of  the  thyroid.  Prof. 
CascUi  {ibidem f  p.  262)  stattil  that  he  had  i>crfurmed  partial  laryngectomy  for  an  enonnous 
myxofibrochondroma  of  the  liyoid  and  larynx.  All  these  four  (tatients  sank  at  varying 
periods  after  the  oi)eration.  It  is  fair  to  remember  the  exhaustion  present  in  each  case, 
and  the  date  of  the  laryngectomies. 


CHAPTEK   XIII. 
OPERATIONS  ON  THE  THYROID   GLAND. 

REMOVAIi     OP     THE     THYROID     01*AND,*     PARTIAL     AND 

COMPIiETE. 
IndicationB. 

I*  Frtiliire  of  previous  treatment  and  increase  of  the  bronchocele, 
leading  to — 2,  Dyspnceasnftkientljoonsiant  to  prevent  t!ie  patient  from 
followinff  any  active  employment,  or  one  of  a  sedeutar}^  kind  which 
involves  stooping  of  the  neek  and  heiifL  3.  Tlie  existence  of  tracheal 
stridor,  especially  if  accompanied  by  enhirgement  of  the  isthmus  or 
extension  of  the  lobes  laterally  or  downwards  (see  p.  682). 

I  have  met  with  several  excenent  cases  o£  lateral  compression  of  the  traehea  by  tlie 
iliyroirL  Tlie  first  [latictit  wjia  sent  to  me  by  Div  Fraser,  of  Rrtmfortl^  many  years  ago. 
Here  the  marked  tracheal  stridor,  broathlewsDcsa  on  any  exert  ton,  but  only  weakened 
voice,  were  accoimterl  for  by  the  winditlpe  being  in  this  case  a  well-defined  instance 
of  "the  scabbfird  tnichea,"  the  tube  being  bltmlly  keel-like  in  fronts  with  concave 
mirfaocs  from  ti^e  strap-like  pressure  of  (be  eiiltu jjed  isthmus.  The  sides  of  the  thyroid 
cartilage  showetl*  frum  the  same  cause,  very  niarkod  concavities.  A  good  recovery 
followed  removal  of  the  isthnnis  and  one  lateml  lol>e,  and  the  patient,  Instead  of  bting 
a  ncrvouKj  exaeting  invalid!  at  home,  was  able  to  take  up  work  as  a  nurse  in  one  of  the 
Ltintliin  hospitals. 

Uni-  or  bilateral  compression  (the  (scabbard  trachea)  is  ef^rtninly  the  most  constant  form 
of  narrowing.  The  circular  form  in  shown  in  Fig,  255»  I  have  never  been  able  t*)  satisfy 
myaelf  that  any  softening  of  the  trachea  existed  in  any  of  my  cases  in  which  striilor  wa^ 
present. 

4.  Attacks  of  sudden,  snffoeatiiig  dyspnoea. 

It  is  not  yet  sniViciently  reeogtiised  by  the  profession  that  a  broncho- 
cele, whether  it  be  moderate  in  size  or  Iar^e»  may  from  some  sndden 
engorgement  or  rupture  of"  its  vessels  cause  urgent  and  fatal  dyspncea. 
A  iirst  attack  may  here  only  herald  in  the  end.  t 

The  following  may  be  quoted  to  prove  that  the  above  danger  is  well 
ftiumletl : — 

Dr.  Hurry  {Lafieef^  March  19,  1887)  relates  tbo  case  of  a  girl,  aged  13,  the  subject,  of  a 
moilerate  goitre.     D)8imcea  wna  first  complained  of  on  Nof.  3.    On  No?.  7^  dyipncca 

*  A  distinction  must  alw.iys  be  made  in  these  operations  between  remoTal  of  parts  of 
I  he  thyroid  itself  and  that  of  encapsulateil  luleiiomata  in  it  (p.  695),  however  large. 

j  Thus,  in  one  case,  a  woman  witli  a  bronehtx^ele  which,  so  far  as  was  known,  had  not 
given  previous  trouble,  waking  out  of  sleep  sudilenly,  was  tenifiotl  by  seeing  her  little 
child  playing  alxmt  the  rw>m  willi  a  piece  of  worwl  taken  alight  from  the  fire.  Most 
urgent  dyspnoea  set  in,  and,  l>efore  surgical  relief  eoiild  l>e  given,  death  took  place  froui 
suffocation.  In  another  case,  that  of  a  woman  the  subject  of  a  bronelnxjele,  and  straining 
violently  in  the  throes  of  parturition,  similar  dyspnnpa  set  in  aa  rapidly,  and  with  the 
•w.e  result. 
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wi»  urgent  jwiil  tmcheotomy  was  called  for.     The  opcrntion  ^tc  rcrj  little  relief,  ah 
denth  followed  nn  hour  and  a  half  Inter*    The  necropsy  shoivod  11  mo«lenitely  large  goltre^l 
the  two  l*>l>es  of  which  entii-cly  encircleni  the  tmchf-a  and  reduced  the  lumen  to  a  natrow  , 
slit,  to  which  ihe  trjichenfomy  wound  ilfd  not  quite  reiich. 

Dr.  Hurry  piv<»s  the  following  inj^cnioiia  expliiimtion  of  the  insidiotumesB  nod  argcii<*j 
of  Ihedynpncpft  in  thei«c  cases  :  Owing  to  the  sluwly  progressive  enlargement  of  the  thvrr>icl,l 
the  dyspncea  at  timt  i$i  slight  ;  one  day  some  extm  exertion  calk  into  play  the  addttionall 
ronscles  of  respiration — rjj.,  fitemo-maatoid,  stemo-thyroid,  Btcmo-hyoidt — which,  pressing  1 
on  the  troohtyi,  still  further  close  it*  lumen,  already  narrowed  by  the  slowly  progreasive  ' 
growth.  Thin  brings  nlxiut  midttional  dyspncea,  and  so  induces  more  vigorous  oontraction 
of  the  inspiratory  muselea,  and  so  further  closure  of  the  trnchea,  and  finally  fatal  dyspnoea. 

I>r,    Dewc!*  {lirit.  Med*  Joufn.^  Jan.    18,   1879^  p.  84)  reconk  the  case  of  n  patient  < 
who  was  found  by  the  Coventry  |K^liw  appirently  dying  of  suffocntion.    On  his  admission  I 
ifito  tho  ho^pttal  a  large  bronrh<icclc  was  founds  and  a  free  median  incision  wsia  made  by- 
Mr.  Ueatj  down  to  Ihe  tumour.      The  breathing  at  once  improveti   and  soon  became 
njitural,  the  tumour  decrea'W-Hl  in  siie^  and  all  went  well  till  the  evening  of  the  aereatli 
diiy,  when  the  dyspmen  euddenly  i-eturnod,  the  tumrmr  again  enlarging,  and  the  patient 
cljing  in  two  or  three  minutes.     It  was  fouml  at  the  necropsy  that  in  the  last  agony  tiie 
posterior  part  of   the  tumour  hml  hroken  down,  giving  rise  to  a  large  extniTMatfoo 
of  venous  blootl,  pressing  on  the  respiratory  nerves.     "  The  only  part  of  the  tracbcA  at  | 
all  approachable  was  under  the  manubrium  at  era  i,  where  it  was  covered  by  the  innominate 
artery,** 

T  wish  to  draw  attention  to  anotlier  fact,  that  extravasation  may 
take  place  siuUlenly  into  a  broiichocele,  ami  thus  produce  urgent 
dj'spnoea. 

In  1SS5  a  woman^  aged  44,  came  under  my  earc  with  enlargeraent  of  the  thyfoiil,  the 
right  half  having  l>een  increasing  in  sfjie  for  some  years,  but  her  chief  trouble  waa  due 
to  a  Jewelling,  in  the  position  of  the  ijithums,  of  the  sif,e  of  a  small  orange.  This  harl 
existe<l  about  n  year,  but  hiu\  suddenly  increase*!  \i\  slxe,  while  the  patient  was  singinjr, 
six  months  liefore.  The  ]aUient's  voice,  originally  an  altf>,  was  now  hoarse  and  gruff, 
and  of  very  small  compafis,  Hemoval  of  the  isthmus  sIjowlhI  thnt  this  was  occupied  liy 
a  cyit,  containing  in  tht?  centre  firm  coacrnlum.  Two  years  later,  when  the  patient  was 
Iwit  ioen,  the  right  h>l>e  had  subddt^l  U\  Ihe  sire  of  Ha  fellow,  but  Ihe  voiee  was  still 
deep  and  somewhat  boai-se. 

Occasionally  it  inay  he  an  accessory  thyroid,  not  the  main  gland 
itself,  which  is  the  cause  of  the  dyspiupa,  and  perhaps  nf  death.  Such 
a  case  is  recorded  and  an  illustration  given  by  Mr.  Bhuid  Sutton 
{Lancet,  vol.  i.  1895,  p,  462)- 

A  man,  mt.  36,  was  found  lying  on  bis  hock  in  n  street  ftiljnitiing  the  Middlesex  Hospital, 
npiiarentl}'  in  a  fit.  When  broui*hl  in  by  the  i>nlice  he  was  duaiL  At  the  necro|»sy  an 
accessory  thyroid  emlio^lded  in  a  thick  fibrous  capside  was  found  lirmly  fixed  to  the 
inicbea  in  the  neigldjourhfVHl  of  the  fourlh  to  the  ninth  cartilHges.  Though  only  aUmt 
the  sIko  of  a  dove's  egg,  it  bad  severely  com  [tressed  the  trachea  and  causMxl  the  fatal 
djspnoea. 

It  will  l>e  ivell  at  this  point  to  ailvisi*,  in  those  cases  where  treatment 
is  stiddenly  and  urgeiUJy  demanded  for  g<»itres  threatening  siiflocution  : 

(l)  If,  as  is  very  possible,  tlie  surgeon  is  8liort-hnnde<l,  *  and  no 
adequate  preparations  have  been  made,  it  will  be  wiser  to  slit  the  deep 


*  The  sudden  onset  of  these  most  serious  cases  emphasiseB  my  opinion  that  treatment; 
here  to  lie  successful  sbouhl  lifi  ptt'tPHfirf*.  Patients  with  the  slightest  degree  of  tnicbeal 
stridor  and  dyspnci^a  should  he  warned  *if  the  risk  of  sufFocivtion,  and  opeoded  on  by 
removal  of  one  lobe,  before  there  is  time  for  the  last,  and  perhaps  fatal,  attack  to  occur. 
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cervical  fascia,  especially  in  cases  where  Uiis  is  well  developed,  freely 
in  the  middle  line,  so  as  to  allow  the  enlarf^ed  thyroid  to  hul^e  forward 
and  away  from  the  narrt>wed  trachea.  This,  eooihiiied  perlmps  with 
veniesectioM  if  much  lividity  he  present,  will  very  likt-ly  KutHee  far  a 
time.  But  ilr,  Reatrs  case  (ride  supra),  in  which  tliis  ste[i  wasathipted, 
shows  that,  hj  itself,  it  will  not  he  enongh  ;  and  it  exposes  the  patient 
to  serious  risks  of  infection  (p.  704),  At  the  same  time,  if  prejiarations 
can  be  made,  or  as  soon  after  as  is  possible,  the  istlimns  and  one  lobe 
of  the  thyroid  should  be  removed,* 

(2)  If  slitting  up  the  deep  cervical  fascia  does  not  sufhce,  the  treat- 
ment lies  between  tracheotomy  (if  it  he  possible)  or  reint>val  of  the 
isthmus  and  one-half  of  the  thyroid  if 
the  patient's  condition  on  administra- 
tion of  the  aniesthetic  t  (A.C»E*  or 
chloroform)  admit  of  this  operation. 
Where  slitting  up  of  the  fascia  is  not 
sufficient,  and  where,  owing  to  the 
urgency  of  the  case,  the  fuct  that  the 
needful  jireparations  cannot  be  made,  or 
the  increased  dyspmpa  caused  by  the 
aniBstheticj  removal  of  part  of  the  ghiud 
is  out  of  tlie  question,  tracheotomy  is 
the  only  step  left.  There  are  nmrkcil 
objections  to  it,  («)  It  is  often  beset 
with  great  difficulties.  TIjus,  if  the 
surgeon  open  tlie  trachea  iihove  tlie 
isthmus  he  is  unlikely  to  have  a  suitable 
cannula  at  hand.  In  such  cases  a  large- 
sizud  gum -elastic  catheter,  with  the  end 
cat  off,  as  in  Mr,  Morton's  case  given 
below,  or  a  full-sized  Durham's  cautinhi, 
with  drainage-tube  attached  (p.  705), 
may  suffice  (unless  there  is  sub-sternal 
enlargement  of  the  tliyroid)  until  a 
special  cannula,  such  as  that  shown  in 
Fig<  255,  can  be  provided.  (/3)  On  the 
other  hand,  opening  the  trachea  below 
the  obstruction  may  be  impossible,  as 
in  cases  where  a  huge  isthmus  reaches 
from  just  below  the  cricoid  cartilage  to  the  manuhrium  sterni.  Dividing 
such  an  isthmus  and  then  performing  tracheotomy  may  he  accompanied 
by  severe  haimorrhage  and  infective  pneumonia,  (y)  In  cases  where  tl 
is  possible  to  open  the  trachea  below  the  islhnnis  the  difficulties  of  a 
low  tracheotomy  (p.  630)  will  be  intensified,  and  the  risks  of  encountering 
large  vessels,  smdi  as  the  innominate  artery,  nuist  be  remembered,  while 
that  of  subsequent  pneumonia  is  nnich  increased.  On  the  whole,  a  high 
tracheotomy,  and  the  use  at  first  of  a  gitm-elastic  cntheter,  is  the  less 
risky  procedure  to  adopt.     Kouig*s  cannula  (Fig,  255),  if  at  hand,  wonhl 


Thffl  figure  shows  one  way  In 
which  the  trachea  may  bo  nanowod 
hj  »  hroBchcM^ele,  anil  how  great 
the  stenasia  mfiy  be.  If  m  ailditlon 
there  were  pressure  on  the  opposite 
recurrent  laryngeal  nerve^  or  if  na 
iLute^thetio  hnil  to  be  gi?en,  it  is  db* 
?iou3  how  easily  a  fatal  result  might 
follow.    (Esmarch  and  Kowalzig.) 


•  The  caaea  given  below  show  that  division  or  rcmovnl  of  the  isHimiLs  by  itneli  cniinot 
be  peli«:ii!  upon, 

\  As  these  case^  occur  usually  in  ailidta,  a  trial  of  local  analgeBta  (p«  6y>)  is  indicateiK, 
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be  very  useful.  Wheri^  the  goitre,  which  is  cnusinf^  suffocation,  i« 
unilatenil,  the  C( impression  is  due  to  ft  cyst  or  iiii  adt^noiufi,  not  to  an 
ordinar}^  goitre.  In  the  one  case  the  cyst  (probaWy  cuDtaiuing  blood, 
as  in  my  cRse,  p,  678)  must  be  removed  or  drnined  («s  in  Mr.  Bowlby's 
case,  p.  681) ;  in  the  other  the  surgeon  should  remove  the  enlarged 
lateral  lobe  if  he  canoot  easily  find  and  shell  out  the  adenoma  (p.  695) • 
The  following  case  by  Mr.  C.  A.  Morton  (Bristol  Med.'Chir*  Jourti.^ 
Sept.  1S96)  of  sudden  dyspncea  in  goitre  treated  by  tracheotomy  and 
removed  of  the  isthmus  is  most  instructive : 

A  TQADf  fl3t«  20,  Willi  admitted  vrith  tracheal  »tridor,  due  to  enlargeToent  of  tlie  thjroM 
of  five  ycAre'  durntion,  increasing  ra[»idl_v  during  the  previous  fortnight.    The  isthmus 
OOTered  the  front  of  tlve  tmchexi  from  the  criooid  cartilage  to  the  episternal  not^'h,     The 
Literal  lol>es  extended  wiilelyoutwanla*  the  right  carotid  hefag 
pushed  out  to  the  po?iterior  I»rder  of  the  Bterno-mastoid.    There 
was  no  pulsation  in  the  goitre.    Two  days  later  there  wm« 
marked  increase  of  the  stridor  during  the  night,  and   the 
|iaticut  could  not  Me  down.    It  was  settled  to  perform  thyroid- 
eetomy  the  next  day ;  but  in  the  night  the  i>atient  became 
rapidly  eyanosed  and  unconscious.    The  house-surgeon  per- 
foruie<l   laryugotomy  and  passed    a    Urge^aifcd  gum-ela^ic 
catheter  down  the  trachea.     The  cyanoaifl  paased  off,  bnt  the 
breathing   Femamed    considerably    obstructed.     When    Mr, 
Morton  saw  the  patient  soon  afterwards,  the  colour  and  pul!ise 
were  vt-ry  good.    As  it  was  found  that,  on  stopping  up  the 
catheter,  the  breathing  was  as  good  as  before,  the  instrument 
was  removed.     It  whm  decidetl   to  rcmorc  the  iiathmus.     As 
soon  lis  the  ml  ministration  of  chlorLjform  was  commenced^  the 
brcmthirig  failed,  the  patient's  enioiir  became  dull  and  leaden, 
and  his  pulse  flagged.    A  long  cannula  (used  for  supra-pubic 
puncture  of  the  bladder)  was  passed  down  the  trachea,  and 
very  slowly  the  man  began  to  talse  deep,  whistling  inspirations 
through  it.    The  breathing  gradually  became  normaL    An 
incision  was  made  from  the  entrance  of  the  catheter  in  the 
crico-thyroid  s\mce  down   to  the  cpistcrnal  «oteh»  and  the 
isthmus,  which  was  of  a  dark  mahogany  colon r^  rcachetl.     As 
soon  as  the  fjisciaover  it  wasdivideil  it  bulgctft  into  the  wound. 
Two  par»lkl  silk  ligjitures  were  placed  around  the  juncture  ot 
tJie  iNthnius  and  the  left  lube^  and  the  gland  divided  between 
them.    Owing  to  the  raiyis  of  tissue  being  so  great,  the  ligature 
on  the  irtthnms  sl]|>ped  *>ff,  and  it  was  neceesary  to  tie  several 
vessels.    The  junction  of  the  isthmus  and  right  lobe  was  then 
Ugaturetl  by  transfixing  the  ghmd  tissue  with  an  aneurysm- 
neetlle,   and   using  a  double  silk   ligature.     The   portion  of 
isthmus  removetl  was  slightly  more  than  an  inch  in  width. 
The  trachea  was  of  the  typicjil  keel-like  shape  from  the  cricoid 
cartilage  to  well  below  the  epistemal  notch.    Mr*  Morton  sepamted  it  freely  from  the  lateral 
lobes  with  a  blunt  instrument,  and  divided  al!  the  fascia  over  it.    So  great  was  the  general 
enlargement  of  the  thyroid  that  the  cut  surfaces  met  over  the  trachea,  although  an  inch 
of  the  isthmus  had  Ix'en  removes!.    The  hjemorrhage  during  tlie  operation  was  never  serious, 
A  large-silted  catheter  was  left  in  the  tmcbea.    For  many  days  after  the  openition  the 
patient  was  iuhjeet  to  a  feeling  of  Buffoeation  whenever  the  catheter  was  removed,  so  that 
it  had  to  be  replaced.    Alxmt  a  fori  night  after  Ihe  nperatino  it  was  found  possible  to  leave 
it  out  for  nearly  a  week,  when  the  breathing  l>ecamc  lal>ouri?d  aiid  the  iuatnnuent  had 
tn  be  replaced.    It  was  finally  dispensed  with  a  month  after  the  o|veratbn*    Three  days 
after  the  o|)erntion,  pneumonia  of  the  lower  two-thirds  of  the  right  lung  ensne^it  the  signs 
of  consolidation  persisting  for  several  weeks.     Diminution  of  the  rhyroid,  slow  at  firat^ 
Wfti  )a.ter  on  very  marked ^  there  being,  two   months  after  the  operation,  ver^  little 


Kunig's  flexible  cannula 
for  tracheotomy  in  cases 
of  goitre  displacing  or 
narrowing  tlie  tmchea, 
(Eamarch  and  KowaljEig.) 
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enlar^ment  left  In  oiiber  loix?.  The  wotio<Ip  infected  by  that  for  larjugotrnuy, 
suppumtod  and  healed  by  i^runulatitm.  The  patient  waa  diacharged  in  six  weeks,  and 
nix  moTitlis  after  the  of^emtion  he  could  run  upstairs  withont  any  dyspDcea  ;  bis  breathing 
never  again  beearne  laiK>i:ir«Hl  or  stridulous.  As  is  often  the  case  after  thiToidectoniy  in 
Berere  ca-nes,  the  voice  i^uiiiinod  hoarse  a  year  later.  The  larynx  was  norma!.  Perhaps, 
as  suggested  by  Mr.  Morton^  the  hoai^eness  wns  in  this  cafle  due  to  interference  with  the 
action  of  the  erico-thyroid  ma*cle  owing  to  the  cieatrix  in  the  crico  thyroid  membrane. 

Tlie  following  cases  show,  I  think,  conclusively  that,  where  removal 

of  the  isthmus  does  not  relieve  the  dyspnci'a,  the  whole  of  one  hiteral 
lohe  shutild  he  removecL  Taking  this  step  will  probably  avert  the  need 
of  tracheotomy,  which  renders  infection  of  the  wound  highly  probable, 
and  the  onset  of  that  most  perihius  complication,  pneumonia,  so  very 
likely.  No  doubt,  in  some  of  these  cases— Mr.  Morton  thinks  in 
many— the  dyspnooa  will  be  too  rapidly  fatal  for  excision  of  one  lobe  to 
be  undertaken  for  its  relief.  Dr.  Lodiard's  case  shows,  however,  what 
can  be  effected  in  severe  cases. 

The  first  was  published  by  Mr.  J.  Marsh  (Bmniitffham  Med.'Chir, 
R€t\f  1894,  vol.  xxxvi.  p.  271), 

A  girl,  set,  15,  with  a  history  of  a  goitre,  nniforndy  enlarged,  for  six  months,  had  for 
iie?eral  weeks  inarke<i  dyii|>nLca,  and  wa.s  ftaid  to  h&ve  been  almo*t  suffocated  on  one  or 
two  occABJons.  The  central  portion  with  a  part  of  each  lateral  lol>e  was  resccied.  The 
lateral  pressure  had  almost  close<l  the  lumen  *3f  the  traehea.  Removal  of  ihe  pr^snrc 
increuiecl  rather  than  tliminished  the  dyspncea,  and  on  completion  of  the  operation 
asphyxia  was  imminent,  "  the  Inspiratory  efforts  completely  ckmiiig  the  trachea,  which 
seemed  to  have  last  all  power  of  expansion/'  •  Tracheotomy  was  performed^  the  larg(^t 
tttbe  availmble  being  imly  just  sufficient.  The  remaining  portions  of  the  thyroid 
atrophied,  but  it  was  more  than  two  months  after  the  operation  before  the  tube  conld 
be  dispensed  with,  and  then  s^>nie  tlyspnoea  and  stridor  still  persist etl ;  these  did  not 
disappear  until  a  month  later. 

The  second  case,  under  the  care  of  Dr.  Lediard,  of  Carlisle,  is 
reported  by  Dr.  Stevenson  (Lancet,  vol.  i.  1891,  p.  1378). 

A  girl,  fct.  16,  was  admitiotl  for  djspncea.  She  had  noticed  a  goitre  for  two  years,  and 
for  two  weeks  previous  to  her  admission  there  had  been  great  difficulty  in  breathing.  The 
goitre  was  a  large  one,  the  right  lolie  being  eflpocially  hypertrophieth  There  was  marked 
tracheal  stridor.  Towards  the  evening  of  the  day  of  admissinu  rhc  respiration  became 
greatly  embarrassed,  cyanosis  of  the  face  being  well  marked,  and  consciousness  l*eing  lost 
ocea^sionally  for  brief  intervals.  Under  the  influence  of  chlorjtform  the  isthmus  was 
renioveds  No  relief  of  the  breathing  fo!lowe<h  The  right  lobe  was  now  taken  away,  the 
oj>eration  being  necessarily  liurrietl,  as  the  patient  was  in  extremh.  After  this  stcii  the 
respiration  rapidly  im  pro  veil.  The  patient  made  a  gootl  recovery,  the  breathing  becoming 
perfectly  normal,  and  the  left  lobe  subsiding  to  a  quarter  of  the  size  it  was  on  the  patient's 
admission. 

In  the  following  most  instructive  case  the  cause  of  the  severe 
dyspnam  was  a  large  cyst,  post-sternftl  and  intra-thoracic.  It  was  dealt 
with  siiccessfully  by  drainage  by  Mr.  Bowlby{(7i«.  So4\  Trans,,  1893; 
Lancet,  1895,  vol.  i.  p.  11 18),  It  will  be  seen  that  tracheotonjy  was 
temporarily  required,  hut  tlnit  in  this  case  it  was  possible  to  keep  the 
two  wounds  apart  by  separate  dressings, 

A  woman,  net.  34^  had  noticed  a  small  swelling  In  the  epistemal  notcli  for  about  two 
jeaiv,  and  had  suffered  for  the  same  time  from  slight  shortness  of  breath.    During  the 

•  Perhaps,  in  addition  to  the  marked  narrowing  of  ihe  imcbea,  that  rare  condition, 
softening  of  its  structure,  was  also  present  in  this  ease. 
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few  months  pr^cedin^  her  acliniH«ton  into  St.  Bitrtbolutiietr'n  Hcspitnl  the  difficulties  of 
brentblnir  hud  mercaaed,  and  she  h»d  sufforod  from  attacks  of  tren'^ient  bat  scverB 
djspncca.  The  Attack  from  which  fthc  was  suffering  on  aAlmiasion  hmj  followed  oq 
cxpnuurc  to  colil  and  wet,  and  waft  aocompaniefl  hj  bronehitia.  The  patient  was 
found  to  be  snfferinj;  from  very  severe  dy«pria?a,  with  reoeMion  of  Ihe  chest  walla  aiid 
cyan(»«is.  The  tompcratyre  was  103°  KxaniinAtion  of  the  neck  showed  verj  littla 
external  swelling  to  nccM^tint  for  such  serious  symptoms.  There  wmA  tome  fulness  in 
the  epiHtornal  iiotcb,  and  the  thyroid  glmid  felt  a  little  enlarge*!.  Wlien  the  patient 
coughotK  however^  tho  ,swellin^  increased  in  an  extraordinary  manner,  a  large  roand&l 
rnnsa  being  Hiiddenly  cxtnidi'il  from  the  ehe^t  into  the  neck,  and  an  iiiildenly  disappearing. 
The  fiweUinm'  move<l  very  slightly  on  swallowing.  K lamination  of  the  chest  rerenUd  m 
larpi?  (ircji  of  dulno^  IxHund  the  Btornnm  and  cartilages  of  the  lirst  three  ribs*  There  w^ro 
loud  muef^iua  nVles  in  th^.'  tnieheri  find  bronchi.  Incision  in  the  median  line  showed 
that  the  growth  wm  cystic  and  attai^hed  to  llie  left  lol>e  of  the  thyroiil.  The  trachea 
wft.<?  next  opene«l  below  the  cricoid  cartilage  on  account  of  the  cesfiation  of  respimtion 
which  now  oeeurrtNl,  and  the  cyst  ineisctl  j««t  nbore  the  uternnm*  The  introduction  of 
a  featlier  into  tho  Iraehcji  cnuHctl  the  expulsion  of  some  viscid  mucus,  and  after  a 
very  short  employment  of  arlidcisd  rea|iiration  the  patient  breaihcd  quietly  through  a 
large  piece  of  juhlicr- tubing  pafisetl  down  the  tmchea  for  ncveral  inches.  The  cyst  was 
now  found  to  have  greatly  colla|wed^  but  it  still  containeil  several  ounces  of  clear,  wat«ry 
fluid.  Mr.  Row  1  by  o pinned  it  widely,  and  discovere*l  that  it  passeil  into  the  chest  to  a 
surprising  extent.  Its  capacity  was  about  a  pint.  It  bad  tlisplaced  the  apices  of  the 
lungs  laterally  J  and  extt?nde<l  down  to  the  base  of  the  heart.  Its  w*nlls  were  very  thin, 
and  were  reflected  over  the  large  vessels,  so  that  on  hM.kitig  into  it.**  cavity  the  innnmi- 
nate,  carotid,  and  suticUivian  arteries  were  seen.  The  arch  of  the  aorta  was  similarly 
prominent,  part  of  the  cyst  passing  in  front  of  it,  and  part  b<?hind.  The  floor  of  the  cyst 
rcsteii  on  the  base  of  the  heart,  the  pulsattorvR  of  which  could  easily  lie  seen.  Now  tbaJt 
tho  cyst  wa<9  empty,  it  wn»  clear  that  it  was  attaeheil  to  the  left  lobe  of  the  thyroid  ;  it 
was  aliki  evident  that  the  gland,  as  a  whole,  wfis  very  sHghtly  increaseil  in  siec,  the 
apparent  enlargement  Wing  ilne  to  the  pushing  npwanis  and  forwarels  of  the  left  lobe 
by  the  dint  ended  ojnt.  As  Mr,  Powlby  coiiHidcrwl  that  nothing  could  h&  gsdnctl  by  removal 
of  either  lobe  of  the  thyroid,  and  a^  the  cyMt  itself  was  irremovable,  the  oi^eration  was 
complete*!  by  carefully  utitching  tho  cut  walls  of  the  cyst  to  the  adjiiccnt  skin.  The  tube 
was  Ibm  rernoveil  from  I  be  tmchea,  and  the  greater  part  of  the  tracheal  incision  sutured. 
Finally,  the  cyst  wound  wm  so  dresaetl  ns  to  shut  it  off  as  much  as  ^lossible  from  that  in 
the  trachea,  as  suppumtion  might  have  canfsetl  great  danger  in  a  wound  so  deeply 
situated.  The  patient  matie  a  gofMl  recovery,  the  opening  in  the  cyst  cloHing  In  three 
weeks.     Several  months  afterwards  there  wjw  no  sign  of  itii  rofllling. 

5.  Dyspliagin,  if  associated  witli  the  other  indications  now  given. 

6,  Steftdy  or  nipid  enhirgeinent,  with  or  without  tlyspna^R,  if  the 
enlargement  be  in  a  downwanl  flirection  so  as  t*  become  siib-stenmL 
The  loner  down  the  growtl*  hits  been  nllowoil  to  extend » the  greater  the 
risk  of  mediastinal  eelhilitis  if  reniovul  of  the  hroncboeele  is  attetnpted, 
and  the  smaller  the  hope  of  giving  relief  i^}^  trocheotomy  if  the  djspno?a 
comes  nn  in  these  eases  too  urgently  to  admit  of  an  attempt  at 
extirpution. 

The  following  case,  given  hy  Mr.  Bryant  {SuTfjcn/,  2trd  ed.  vol.  i^ 
p,  192),  is  a  good  iti stance  of  the  tnith  of  the  above  : 

A  young  man,  aged  19,  three  months  before  his  de^lh,  '4)eeame  the  subject  of 
paroxysmal  al tacks  of  asthmatic  dys|ino*a,  associated  at  times  with  a  wheexing  or 
whiHtling  rcspiralion,  and  some  go nei*al  enlargement  t>f  the  base  of  the  neck,  Tbred 
days  liefoie  hts  death  this  difliculty  Ix^came  exlreme.  the  jmroxysms  became  more 
freipient  and  more  severe,  and  on  the  day  of  his  death  a  severe  paroxysm  took  plaoe,  which 
passed  ou  to  a  forced  antl  heaving  respirMlion,  beyond  anvthtng  I  had  ever  before 
wituessetl^  ami  Kpetxiy  death  resulteti  I  performed  trncbeotoniy  with  the  slender 
hope  tliat  Siome  light  might  be  thrown  apou  the  nature  of  the  case  to  gnide  us  in  ita 
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treatment,  if  not  to  give  relief t  Imt,  in  domg  so,  what  was  probable  before  l)ccamc 
eTkkrU — vIk..  that  the  obstructwn  was  bolow.  I  bad  no  peifoniUMl  instrymcnt  with  mc 
long  cnoygb  to  force  down,  so  a  female  catheter  waft  uned,  hut  it  struck  against  boitic  solid 
body  that  preyente*!  its  progress.  After  de^itb  the  thyroid  iMxly  was  found  to  be  much 
enlarged,  but  maiidy  helow  the  stenmm  and  along  the  sidcn  of  the  trachea.  The  trnchcji 
below  ray  opening  wa-n  flattennd  laterally  to  within  half  an  inch  of  the  bifurcation  :  it  was 
iilfio  twi«te<l  to  the  lefl^  and  wivs  surrounded  bj  the  greatly  enlarged  and  lirut  lateral  lobes 
of  the  thjrtjid.'* 

7.  InaWlity  to  stoop  without  '*  n.  sensation  of  blood  to  the  hend,** 
or  dizziness. 

This  was  very  marked  in  a  man,  aged  48,  sent  to  me  by  Dr,  Oi-aham,  of  ridbowugh,  with 
general  enlargement  of  the  thyroid,  espc<rially  of  the  left  Mw.  Uomoval  of  thm  and  the 
isthrouK  wftj?  followed  by  great  shrinking  of  the  right  lol>ej  the  p^iticnt  being  enatdetl  to 
follow  his  occupation  of  brick  making  in  ctitafort, 

8.  Inability  to  sleep  lying  down. 

A  woman,  age<l  38^  under  my  carCf  whcjse  mother  hml  rlie^l  at  45  fram  iflflFoeation  by  a 
bronchot^ole,  was  much  trouble*!  by  the  above  Bymptom.  Entire  zellaf  followed  removal 
of  the  largest  lolie  and  the  isthmus. 

9.  Constant  dragging  pain  in  tlie  neck.  This  will  be  met  with  in 
large  and  weighty  tomours. 

10-  Improvenicnit  of  personal  appearance.  An  operation  shonld  never 
be  here  entertained  by  the  stn-geon,  nnless  be  is  ahaolutely  cerbnn  that 
lie  may  have  coiifidence  in  iiimself  and  his  patient  that  he  will  be  able 
to  keep  the  wound  aseptic  from  first  to  last* 

II.  Exnphtbahnte  goitre.  Surgical  interference  here  is  considered 
at  p,  697. 

C'ffS/.'js  in  which  tin  operation  i»  conlrahidicated^  or  tn  ivhich  it  nutst  he 
perfonnM  with  afhlitioHol  aiiiiion, 

I.  Huge  hronchoceles,  especially  if  broadly  fixed.  2.  Cases  where 
there  has  been  narrowing  of  the  trachea  for  some  time*  interfering  with 
the  function  of  tlie  lungs  and  thus  weakening  tlie  heart,  espeeinlly  the 
rigbtsiile.  3*  Bronehoceles  with  ilhdefiued  limits.  4.  Those  wliich  arc 
already  sub-sternal,  owitig  to  the  risk  of  mediastinal  eellulitis.  An 
amount  of  dyspnoea  disproportionate  to  the  enlargement  wliich  is  visible 
and  a  tendency  to  lividity  on  exertion  may  perhaps  he  present  as  warnings 
here.  5*  Age — e.ff.^  in  patients  over  40,  I  refer  here  to  broncboeeles 
which  are  certainly  stationary.  But  as  malignant  disease  nsnally 
intervenes  nut  on  healtliy  hut  on  enlarged  thyroid  glands,  it  will  be 
justifiable  to  run  risk  and  to  operate  about  the  time  of  miildle  life  or 
later,  if  a  bronchocele  shows  any  sign  of  enlarging.  But  all  broncboeeles 
which  persist  should  he  removed,  by  competent  hands,  at  a  much 
earlier  age,  on  acconritof  this  risk  of  possible  supervention  of  nifdtgnant 
disease,  6,  Patients  with  a  very  feeble  juilse.  Schwartz  tbiidis  that 
feeble  action  of  the  lieart  will  l>e  often  met  with  in  goitre,  and  altribiites 
this  partly  to  interference  with  respiration  iliie  to  pressure  on  the  veins 
and  the  trachea,  and  partly  to  the  intervention  of  a  nu>re  or  less 
voluminous  vascular  network  in  the  eircuhition,  thus  producing  a  strain 
on  the  heart,  y.  Cases  which  appear  to  he  allied  to  Oravcfi's  disease, 
though  not  presenting  the  typical  symptoms,  I  tlnitk  there  is  no  doubt 
that   there   is    a  class  of  broncboeeles  which  form  a  connecting  link 
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between  ordinary  gaitres  and  those  in  which  the  typical  evidence  of 

Gravoa^s  disease  is  present.  Such  cases  are  always  to  be  approached, 
from  the  operative  point  of  view,  with  anxiety,  as  there  is  a  distinct 
risk  of  II  fatal  endiug  from  excessively  rapid  action  of  the  heart,  pyrexia, 
and  perhaps  lung  tn>uble,  TJie  class  I  refer  to  presents  many  of  the 
following  points.  The  patient  is  usually  a  young  adolescent,  the 
Lrnnehocele  a  soft  parenchymatous  one,  affecting  the  wiiole  gland,  with 
evidently  marked  vascuhirity,  and  perhaps  pulsation.  The  pulse  is 
perhaps  100,  and  the  lieart  is  easily  excitable.  A  soft  systolic  bruit 
may  be  present.  Soon  after  the  recovery  from  the  opemtion  tlie 
patient  becomes  restless  and  anxious.  There  is  a  constant  attempt  to 
clear  the  throat  by  coughing  (this  disturbs  tJie  wound  extremely),  and 
the  patient  complains  of  a  dread  of  suilbcation  from  a  slight  collection 
of  mncus  in  the  trachea  and  hirger  bronchial  tubes.  The  position  in 
bed  is  constantly  shifted.  This  may  easily  lead  to  loosening  of  the 
dressings  and  infection  of  the  wound,  especially  at  its  upper  part.  The 
pulse  mounts  up  to  120  or  130,  the  temperature  rises,  and  exhaustion 
may  soon  follow.  If  the  patient's  strength  is  maintained  the  wound 
does  not  heal  by  prinuTry  union.  The  discharge,  at  first  blood-stained, 
18  profuse  for  several  days,  though  sweet  tlirougbout.  While  the  above 
train  of  symptoms,  aiul  particularly  tlie  restlessness,  is  likely  to  be  met 
with  after  operations  on  cases  of  exophthalmic  goitre,  it  certainly 
follows  where  the  typical  collection  of  symptoms  wliich  characterise 
Graves*s  disease  is  absent.  Surgeons  shouhi  bear  in  mind  the  class  of 
case  to  which  I  have  drawn  attention  above. 

Mr,  F.  T,  Piiul,  of  Liverpool,  haa  given  tho  following  explanation  in  an  instmcUvc 
paper  (/?W/.  Med,  J&hi'h.,  Jan.  i,  1898,  p.  17).  After  relating  two  cnaes,  io  both  of  which 
the  aljove  symptoms  followeil  n  few  hotira  after  the  ojierfttion,  one  Cf»e  proving  fatal, 
while  the  oilier,  a  caae  of  Qmves's  disease^  recoveretl,  he  says  :■ — '*  These  two  eases  wene 
the  twenty-fifth  iiml  twenty-sixth  operaletl  on  for  thyroid  enlargements,  find  1  have  done 
ftbout  ten  since.  N<me  of  the  others  were  at  any  time  dangercmsly  ill,  bnt  1  ean  now  sec 
that  ft  few  of  them  suffereil  from  the  same  condition  in  a  rainor  degree,  and  at  about  the 
Kime  time.  I  therefore  »ot  myself  to  try  and  discover  what  could  be  the  rcaBon  that  an 
operation,  which  at  firwt  appeared  so  aafe,  should  nil  at  once  have  become  so  uncertain. 
Upon  lookinjdr  brick,  this  explanation  occurre^l  t^  me  :  In  the  earlier  operations  I  handled 
the  gland  very  little,  tying  the  vessels  on  each  side  before  I  dtvideil  them,  ami  li^turing 
the  isthmus  before  separating  tire  IoIh*.  The  operations  then  were  longer,  and  more  blooil 
was  lost*  Indectlt  in  (i raven's  disease  the  hmmorrhage  was  sometimes  alarmingt  ftir  in 
tbene  cafl«8  the  blood  wells  out  of  the  gland  as  if  it  was  a  saturateil  sponge.  Gnwlaally  1 
Game  to  ^rasp  tho  gland  firmly  in  the  left  hand  until  the  thyroid  arteries  were  secure*!, 
and  10  this  way  found  that  all  serious  bleeding  wa^  readily  avoidetl.  About  the  same  lime 
I  gave  up  ligaturing  the  isthtnus,  as  it  appeared  unnecessary.  Now  in  the^o  two  changes 
it  was  probable  that  the  danger  lay.  From  Imrely  handling  the  gland  it  had  come  to  be 
firmly  squeeEed  tluring  most  of  the  operation,  and  from  securely  tying  the  isthmus  it  tiad 
come  to  Ixj  cut  straight  across  ;  and  it  mnat  be  remembered  that  in  enlarged  thyroids  the 
isthmus  is  frequ«mtly  upwards  of  an  incli  in  diameter,  I  take  it  thut  squeezing  the  gland 
may  help  to  liberate  secretion  contained  in  the  follicles,  ami  that  the  same  may  escape  into 
the  wound  from  the  lymphatics  in  the  divided  capsule  round  the  sevcreii  isthmus,  the 
lymplmties  being  the  nomial  channel  for  absorption  of  the  secretion.  If  the  condition 
from  which  these  patients  suder&l  is  to  be  regarded  asthyroklism.and  not,  as  Mr,  Horsley 
has  said,  athyroidtsro,  then  every  possible  source  of  contamination  of  the  wound  with 
thyroid  secretion  should  l>e  avoided.  I  cannot  recommend  that  the  safe  grasp  of  the  gland 
should  he  altogether  given  up  ;  but  I  believe  that  it  may  l>e  renderetl  harmless  by  lirst 
ligaturing  the  isthmns,  and  exercising  caution  in  the  amount  of  compression.  My  rule 
now  is  to  ligature  tlie  isthmus  early  in  the  operation^  handle  the  gland  carefully,  and  at 
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tnjce,  oi\  l\ni  barest  sug^eatiou  vl  the  IraiD  oE  ajm^tomsi  reCiirred  to,  o]>vu  up  llic  wouud^ 
irrigate  it,  and  fiU  with  dr3%  aseptic,  absorbent  wool.*'  In  the  first  of  the  two  ca^cei 
ri-hiteHl  by  Mr.  Paul  in  tbu  paper  mentioned  ab^ve,  which  ended  fatally  jutjt  two  and  a 
half  days  after  the  operation,  the  wound  ftl  the  necropsy  contained  fluid  of  a  very  watery 
diameter*  Relieving  that  the  jjrrave symptoms  were  due  to  al>*t»rption  of  thyroid  secretjon, 
Jlr.  Paul,  when  bia  second  case  liegan  to  hIiow  KymptomB  wliieh  were  a  rei>etition  of  the 
Hrst,  about  twenty-four  hours  after  the  operation,  opened  the  wound  and  filled  it  with  dry 
Kjilieylic  wool.  This  was  followed  by  ainarkcdlmijrovement,  butonly  foratinie.  During 
the  HCcond  night  att^-T  the  operation  the  palicat  '*  Iwcame  worse  than  ever  ;  the  terapemtui-e 
\v!is  io48°,  ttie  pulse  almost  uncountable^  the  respirations  36.  I  removed  the  |dng  of  wool^ 
and  toniid  it  satumted  with  watery  discharge,  replaced  it  with  dry  wnol»  ami  left 
instructions  that  it  was  to  be  changed  aa  often  as  it  became  moist,  whieli  proved  to  be 
abjut  every  two  hours*  The  foHofl-ing  day  she  was  better  in  every  way*  I'lie  day  after, 
the  temperature  was  only  just  above  mninali  and  continued  so  until  convalescence  wus 
e«tabliiihed,  but  the  pulse  and  resptnitions  went  down  more  grail ually.*' 

While  1  avoid  sriueezing  the  gland,  and  limit  the  handling  of  it  to  shelling  it  out  (nmi 
atljaceiit  imporlauL  titrucinrea,  and  while  1  have  never  seen  the  watery  secretion  deseribedl 
by  Mr.  Paul,  the  coui"se  of  the  case  ba^i,  on  three  or  four  occaaioui?,  so  closely  rcfiembled 
that  descril>ed  by  Rln  Paul,  that  1  cannot  doubt  the  explanation  which  he  gives  of  this 
iniiitliuus  and  j^ometinieri  fatal  eouipliculion  is  feometimea  the  correct  one,  I  have 
below  (p*  694)  alluded  to  the  question  of  treatment  of  the  wound  in  casea  which  ajjpear 
allieti  to  the  foregoing* 

DaDgers  of  the  Operatian— lomiediate  and  Later. 

1.  litem  on  huge,  TJiis  ciiu  usuully  be  met  by  paying  careful  at- 
tention to  tbe  details  given  below  in  the  accomit  of  the  operation. 
One  of  the  most  important  points  is  to  expose  tlie  growth  thoroughly 
(i)  by  a  sufficient  incision,  (2)  by  adequate  retraction  or  division  of  the 
overlying  muscles,  and  (3)  by  identifying  the  capsule  itself,  A  mistake 
is  ofteu  made  here,  and  the  cUflicnlties  of  the  operation  htrgely  and 
neetllessly  increased*  The  layers  of  deep  cervical  fascia  over  the 
thyroid  vary  greutly  in  individual  cases.  Every  one  must  be  divided, 
in  the  whole  extent  of  the  wound,  before  the  brunchocele  itself  is  dealt 
with.  This  will  be  recognised  by  its  peculiar  colour  (t'cddish- purple), 
its  consistence,  and  the  way  in  wliich  tlie  vessels  ramify  and  stand  out 
on  its  surface.  The  arteries  are  usually  easily  comnuiiided  ;  it  is  tlie 
veins  which  give  trouble,  being  numerous  and  tliin-walled,  and,  in  the 
severer  cases,  met  with  at  every  step  of  the  operation.  In  tbese  cases 
also,  when  the  growth  is  soft  as  well  as  vascular,  any  opening  of  the 
cai>side  is  liable  to  give  rise  to  flooding  of  the  wound  with  blood,  which 
makes  it  difUcult  to  find  the  bleeding  point,  thus  incurring  risks  of 
including  in  a  ligature  or  otherwise  injuring  important  parts,  such  as 
the  recurrent  laryngeal.  Even  in  the  removed  of  a  small  tumour,  if 
soft  and  rapidly  growing,  most  severe  haemorrhage  may  be  met  with, 
especially  if  the  capsule  be  opened. 

Thus,  Mr.  Foy  (/>wfr.  JM.  Ju^rn.i  1888,  vol  i.  p.  242X  after  shelUng  out  a  tamonr  the 
8i£eof  a  hcn*B  egg,  met  with  such  co|>ioua  bleeding  that  the  application  of  seven  cbp-furcep8 
gave  '*uo  appreciaUe  check  to  the  How/'  The  wound  was  plugged  with  new  sponges, 
kept  in  place  by  uniting  the  wound  with  wire  and  figure -of -eight  sutures.  The  patient 
recovered. 

2.  Injury  to  the  recurrent  laryngeal  nerve,  asphyxia,  aphonia.  This 
most  grave  accident  has  happened  with  suOicient  frequency  to  put  any 
surgeon  ou  his  guard.  The  injury  may  be  due  to  including  tlie  nerve 
in  a  ligature,  cutting  the  nerve,  or   seriously  bruising  it.     Richelot, 
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wriliijg  ill  18^5  (l.^Union  MnL,  Nob,  17  ami  i8,  1885  j  MetLChion,^ 
June,  1885),  found  nine  caBt^s  in  which  it  was  certain  that  the  rocurrent 
laryngeal  had  hi^eii  cut  during  the  openition.  He  gives  the  following 
causes  of  aphonia  after  the  openUion  : — (l)  Wound  of  iuferi or  laryngeal 
nerve  ;  (2)  dragging  of  this  nervi/ ;  (3)  perhaps  section  of  the  crico- 
thyroid hranch  of  the  sujjerior  hirvitgeal ;  (4)  months  after  openitian 
it  may  come  on  from  inchision  of  the  inferior  laryngeal  nerve  in  tlie 
cicatrix  ;  (5}  wlit?u  the  laryngeal  symptoms  are  [»rogrehsive  from  ascend- 
ing neuritiH  (Schwartz).  This  may  he  present  before  tlie  operation,  Hnd 
80,  too,  may  he  (6)  compression  of  the  inferior  hiryngeal  by  the  goitre- 
Whatever  he  the  exiict  rause,  it  is  certain  that  the  dyspnoea  ami 
aphonia  are  not  always  penuaneiit.  On  this  point  the  two  foUowiug 
cases  of  il,  Kichelot,  and  my  own,  are  of  much  interest: 

In  a  wo  man  r  ageJ  23^  BtifEeriDg  from  suffocating  djBpaosa,  ibc  operation  was  followod  bj 

Hpfar^nia,  which  la»teil  fur  three  months,  and  bj  complete  imralysm  of  the  cordB.  Tbe 
oiK*ratiiJii  wiiB  [it^rfumitx]  with  great  cure^  and  there  ia  no  reason  to  think  that  cither  of  the 
recurreutH  was  cut,  but  it  m  [lossibk  that  Lhey  were  bi-niscd  ur  sli-etched  ;  buwcYer,  in 
fuur  iiionihb  the  c^^nxb  regained  movement  and  the  voice  was  fully  restored. 

In  the  hecuud  caae»  aged  20,  a  hard»  mobik  ttimour,  the  sIec  t>f  11  wain ut»  was  attached  to 
the  t(«thtnu8  by  a  narrow  pedicle^  and  the  gland  itself,  though  apparently  somewhat hyper- 
tntjihied.  wo^  not  prominent.  But,  when  exposed,  it  waa  found  that  the  tumour  had  a 
broa<i  atta<.'hmcrjt  t^  the  isthnm»,  tmd  that  tbe  two  lobes  of  the  thyrviid  were  g^reatly  hyiier- 
Irophietl,  cloMjly  eiubiaoing  and  compressing  the  trachea  \  it  was  therefore  thought  desir- 
able not  only  U)  remove  the  t  umour,  but  also  to  diisaect  out  the  whole  ^land.  When  reoofcr- 
ing  from  the  effecl*t  of  cbloroform,  the  patient  was  siiddeuly  seized  with  cyan*j«U  and 
threatening-  cuphyxia^  and  tboo^'h  she  imrtially  recovered,  on  the  next  day  there  vran 
apbonla,  dyripbagia,  anil  oninlerruptcd  dyspncea^  and  she  died  asphyxiated  in  theevening, 
ik)th  recurrent  taryugesila  haul  been  cut,  and  tbe  upper  end  of  the  left  one  was  included  in 
n  ligature. 

In  June,  1S94 — ^thiftheiiig  my  fifteenth  case  of  removal  of  tlie  isthmus 
and  one  half  of  the  thyroid^-'I  met  with  thia  comphcation,  wliich  was, 
however,  not  permanent. 

The  iffttient  was  aged  35,  the  subject  uf  an  ordinary  «rt:)lid  bronehocele,  of  large  dimen* 
sionSt  the  right  htbe  being  seven  inches*  loijg.  The  voice  was  decide<ily  weak  before  the 
o[>eiatiou,  but  wlule  I  bij*  pi\r«cnled  no  difticultieu  and  w^as  not  aecoui[»aLiied  by  any  cyanosis, 
dynpnayii,  &e,,  it  wan  foUovve*!  by  niarketl  aphonia,  tbe  ▼oice  being  abnoiit  reduced  to  a  loud 
whiHper,  Tbe  right  Vfjctl  cord  wai*  now^  f^uind  to  be  motionless.  Complete  recxivery  had 
taken  place  in  April,  "tHy'j.  In  February^  1899,  I  tiaw  this  patient  again, on  account  of  a 
Colieii's  fjaeture.  Her  voice  wwi  good,  though  a  little  weak  Bince  1895  »he  had  been 
follow  iug  her  occupation  as  a  cook. 

Injury  to  the  nerve  is  especially  likely  to  occur  under  the  following 
conditions:  {n)  when  the  growth  is  huge  ;  {h)  when  it  is  very  fi^ed  by 
adhesions  (which  are  nucommou),  or  hy  a  hroad  base;  (f)  when  it  is 
iU  deiiued  ;  {d)  when  it  encircles  the  trachea  and  LUsoi>hayus  closely  ; 
(f)  when  it  is  nmlipnuit.  Advice  as  to  the  avoiding  of  this  complica- 
tion is  given  at  p,  693* 

3,  Cellulitia  leading  to  purulent  and  diffused  mediastinitis.  These  ore 
very  likely  if  the  wound  hecomes  infected.  In  such  eases  the  latter 
complication  is  almost  certain,  even  in  small  goitres,  if  tliey  dip  dowu 
behind  the  sternum,  owing  to  the  dilliculty  of  providing  aclequate 
drainuge.  Tlie  accoiupaiiyijig  symptoms  are  pain  in  the  region,  coming 
on  soon  after  the  operation  and  increasing,  follovved^hy  feebleness  of 
the  pulse,  distress,  and  dyspnoea,  ajid  speedy  death > 
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4,  MyxoHlema,  batli  acute  and  more  deferred,  Tliis  strange  con- 
dition, which  has  so  nuexpectedly  overclouded  utlieiwine  successful 
operations  for  complete  removiil  of  an  enhirged  thy  mid  ghmd,  was  first 
noticed  and  published  hy  two  Swiss  surgeons,  Kocher  and  Ueverdin.* 
The  correct  exphmation  will  probably  be  found  to  be  the  one  which 
Sir  V.  llorsley  brought  before  the  profession  in  his  lucid  and  coavinc- 
ing  Brown  Lectures  of  1 883.+  The  issues  here  treated  are  so  wide, 
the  experimental  researches  are  so  complete  and  fur-reachijig,  that 
any  abstract  must,  unintentionally,  seem  to  do  thern  an  injustice. 
The  following  are  the  points  of  chief  importance  to  the  operatiug 
surgeon  ; 

Klf'ects  0/  Ejection ;  Phvummna  Jolbjirinif  Cvntpit^le  Thtfroidictouti/ 
in  Monkrt/s. — **  At  a  yariable  period  after  the  operation,  but  averag- 
ing live  dayg,  the  animal  is  found  to  have  lost  its  appetite  for  a  day  or 
two,  and,  on  closer  cxauii nation,  to  exhibit  slight  constant  fibrillar 
tremors  in  the  muscles  of  the  face  and  hands,  and  feet  more 
especially.  These  tremors  disappear  at  once  on  voluntary  effort.  At 
the  same  time,  the  aiiinnd  is  noticed  to  be  growing  pale  and  thin,  in 
spite  of  the  appetite,  <i:c.>  returning  t[uickly  witii  great  increase  ;  rapidly 
the  tremors  increase,  atfect  all  the  muscles  of  the  body  witliout  excep- 
tion ;  the  animal  becomes  languid,  paretic  in  its  movements,  and  im- 
becile* Then  puffin  ess  of  the  eyeliils  and  swelling  of  the  abdomen 
follow,  with  increasing  hebetude.  l>nring  these  last  stages  the  teni- 
peratiii*e,  gradually  falling,  becomes  subnormal,  and  then  the  tremors 
disappear  as  they  came.  Meanwhile  the  pullor  of  the  skin  often 
becomes  intense,  and,  leucocytosis  having  been  well  nnirked,  oliga?mia 
follows,  and  the  aninud  dies  perfectly  comatose  in  a  variable  period, 
but  usually  about  five  or  seven  weeks  after  the  operation." 

Further  tleUUud  and  most  iuturcating  inftirmalion  is  given  by  Sir  V,  Horslej,  "The 
FuiietioiiM  uf  the  Ttijroid  Ulaml  '*  {Bflt.  Med.  Jtmrn.^  iSgi^  voL  i.  pj'.  215,  265),  ffciitt  in 
Llls  rfjjort  as  a  miiiiiht^r  ol  the  L'litiii^al  >'ociety'8  Coniuiitt*^  ou  Myxccilcma^  1868.  In 
the  former  of  these  iiapens  (|>,  268)  he  states  hi«  view  as  to  the  exi>laiiatiou  uf  the 
myxu^xiemu  which  may  foUow  on  ccimpletc  thyruidcctomy,  as  fyUuv%'s  :  "  I'iic  Lhyroiti 
gJaud  jioeseasieij  &  |K>wer  of  metaholbiiij;  certaiu  intermediate  wa*^te  iffixlaet*  ;  if  thitj 
meUbohnm  uhould  l^e  interfcreii  with^  the  consequence  wa^  di^orguniHutiou  of  the 
chemical  chaages  (more  eai>eciaUy  thue*e  of  the  eouneetive  li^ue^X  rebultiuj^  in  the 
imperfect  perfonnanoe  of  their  nuruittl  prtjcesses,  ttud  cousoLiUently  in  their  exhihitiug 
lb  LB  tottsyDi  muciuuid  dcgeueration/'J 


•  Arfh,/,  Alitt.  CMn,  M.  ixix.  a  254,  1883. 

t  Uf'it  Med,  Jmti'H.y  Jan.  17  ami  31,  18*^5:  *'Tlie  Thyroid  Oland  :  it«  Kektion  t«» 
the  Pathology  of  My. gardenia  and  Cretinisuj,  t<j  the  Queatjow  of  llie  iSurgical  Treatinetit  yf 
Got  tit,  and  to  tht.»  General  Nutrition  of  the  Eudy/' 

J  Sir  Victor  thu>  tabulates  the  most  striking  of  the  auHtomical  and  [►bysiological  facts 
bearing  ajtotj  ex {leri mental  myxoedema  : 

**  I,  The  thyroid  gland  »p|>eard  to  consist  of  two  dibliucl  portiooii^ — («)  glandular, 
consisting  of  highly  vaaeular  acini,  which  excrete  into  their  interior  a  mucoid  substance, 
this  feubatauce^  or  &t»mething  cltieeiy  similar,  Ijeing  found  in  the  lymph-vessel**  of  the 
gland — i»uciii-€4tcreting  function  /  (//)  liigUly  vaacular,  lymphoid  nudulea— bajniutogenoua 
function. 

"  i.  Excision  of  the  gknd  is  followed,  according  to  my  cxpenmeiit»|  by  an  increase  in 
the  amount  of  Djuein  iu  the  tissues  which  normally  poeaess  it^  by  a  retrograde  bititoJogicjtl 
change,  by  an  incrtasc  iu  the  activity  of  the  gljinda  which  noimally  excrete  it,  ami,  what 
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Tiie  following  cases,  witli  the  results  of  operation^  support  Sir  Vj 
HurHlev's  viows.  They  luiglit  he  multi plied  liy  otlrei*  piilillsljefl  cases,! 
and  itisprobttblethat  mimy  other  tiniipururil)  bucctrssful  tJjyroi(]c4!toiiiieai 
havebei^n  followi'il  by  iiiyxa»denia,  but  tbiit  this  eiultng  uf  tlie  cases  has, 
not  bceii  made  known. 

Volkovitch,  of  Kiev  {Loml,  AM.  lifcord,  1885,  p.  148^  rccDOYed  tb«  whole  gUzid^  ial 
H   womati  aj?e<l   38,   for   dy»|>ncea    and    dygfiliiigia    iDdicatlng    i/pernUYc    inlcrf erenow. J 

Xlealb  Ujok  place  (uitr  iuoutli»  latcr^with  marked  evideooc  of  ''cacbeita  titrumipnTii** ] 

i,0,,  aosemia  and  wt^ikneas,  telauj  of  hands  and  legs  setilng  in  five  dajs  ijier  Urn 
opcmtiun,  and  tjccoming,  later  on,  more  general,  numbness  uf  hatidB.  mjxcBcJeiiialoigs 
eooditioQ  of  tbu  integument,  striking  apathy,  and  dillicullj  in  arltcalAUoti  adcI 
respimtton. 

The  late  Sir  W.  Stokes  published  {Brit,  Med.  Jourf§.,  Oct  16,  1886)  a  case  id  which  I 
A  somewhat  similar  fatal  result  foLiowod  complete  tbjroideetomy.  A  healthy  woma 
aged  18,  was  admitted  with  extensive  enlAr^'emeut  of  both  thyroid  lobes,  cajmiiis 
urgent  dyBpnosa,  cs|>eclally  at  nif^bt.  It  was  found  imi>o^ible  to  remove  more  than  tlie 
left  lobe  owing  to  tbc  profuse  hjemorrhagc,  which  almost  proved  fatal.  A  good  recovery 
tciok  place,  followed,  for  a  while,  by  relief  of  dysputim  and  diminution  in  the  sise  of  the 
right  lobe.  In  about  six  weeks,  however,  the  right  lobe  was  as  large  as  before,  and  the 
thrill  and  dyspnoea  were  again  present  in  an  intcnsifietl  form.  The  right  lol»c  was 
removed  with  even  greater  danger  fn»ru  synoope.  Within  a  fortnight  eon>Tilaivc 
■eixures  set  in,  and  '*  fatty'*  swellingH  were  noticed  a1x>tit  the  eyelids,  backs  of  the 
wrists,  and  over  the  metataFsi.  Mental  tor|)or  ak<j  appeared,  and  the  aapoct  of  the 
(acse  became  gradually  one  of  imbecility.  The  eonvuLsive  seizures  recurred,  with  livjdity 
of  the  face,  stert*>r,  dyspncea,  protrusion  of  eyes,  dilatation  of  the  pupils,  and  ibiHtbbing 
of  thecan>tid8,  followed  by  copious  perspimtion.  The  patient  became  weaker,  and 
dieci  with  wyniptAjms  of  pukiiouary  iiitiJtratiou,  ten  days  after  the  sec4:>nd  operation. 
The  very  bi  lef  account  of  the  neciH^pi^y  only  mentions  the  bmiti,  heart,  and  lungs ;  uf 
these  the  two  former  "  containtxi  nothing  abnormal ;  the  lungs  were  highly  (^dematoos.*"* 

V.  Mikulicz  stated,  some  years  ago,  that  the  published  cases  of 
*'cftcliexia  stniiiiipriva  "  after  thyroiilectoiiiy  ahead}-  iiinubered  thirty- 
five,  and  he  adds  another*  As  to  other  evils  which  may  result  ft  0111  total 
thyroidectomy,  lie  says  that  Weiss,  in  1883,  found  thirteen  cases  of  tetany, 
ftud  T.  Mikulicii  himself  had  had  four  cases  iu  seven  operations.  He  also 
cited  tliree  cases  (two  of  his  own)  in  which  epileptic  convulsiuns  followed 
total  extirpation.  The  iuUowiag  is  a  most  instructive  case  of  fatal 
tetany  after  what  aiuotmted  to  a  complete  removal  of  the  gland,  published 
by  a  surgeon  of  large  experience.  Prof.  Madden,  Cairo  ScIhjoI  of 
Medicine  (Lancttf  June  2o>  1903,  p,  1729).  A  girl,  a't.  12,  had  h 
lai'ge  trilobed  brouchocele,  so  easily  shelled  out  that  the  operator  was 
tempted  to  remove  it  entirely,  leaving  a  piece  of  the  isthmus  the  size 


is  still  more  striking,  by  the  a^um|>tion  of  the  mueitiarous  function  by  a  gland  which 
normally  produces  none,  or  very  little  nmciu — tlie  j^xtirotid  gland. 

**  3.  Excision  of  the  ghind  i»  followed  V»y  profound  changes  in  the  bloody-namely,  a 
diminution  of  the  numljer  of  corpuscles,  prece<letl,  m.  regards  the  nmnber  of  the  white 
elements,  by  a  temporary  increase  in  their  number,  by  an  alteration  in  the  coagulability 
and  albumins,  and  by  an  abnormal  presence  of  muein. 

**4,  Excision  of  the  gland  is  followed  by  nerve  synuitonia  indicating  changes  in  the 
lowest  motor  centres,  these  changes  cait^iiig  tmmoi's,  with  rigidity  and  paresis  ;  it  is  also 
followed  by  changes  in  the  higher  p«yeho-cortical  centres,  such  producing  imbecility,  and, 
ultimately,  death  in  the  coujatu*e  stjite/' 

•  In  a  similar  casw?  I  would  mtvise  cither  li^itnrc  of  the  vessels  to  the  leniainlng  lobe, 
or  removal  of  half  of  this.  Poisibly  the  administration  of  thyroid  eitraet  might  have 
been  beneficial. 
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of  a  walnut.  On  the  third  day  there  were  signs  of  tetany,  wliicli  disap- 
peared  when  thyroid  tabloids  were  given.  As  marked  eiimciatiun 
followed  iJialtiiie  was  aiihstituted.  On  the  twelftli  day  the  tetany  reap- 
peared. The  tahluids  were  agtiiii  (^'iven,  but  now  had  no  etfect.  Twenty- 
four  days  alter  the  operation  death  luok  place  in  an  attack  of  tetany, 
general,  hut  especially  affecting  the  renpiratary  niuBcles.  The  necropsy 
showed  no  trace  of  tljyroid  tissue.  The  bit  left  had  atrupliied  com- 
pletely. 

It  is  right  to  state  that  other  obaervera  have  failed  to  trace  the  above 
sequence.  Foremost  among  these  in  the  experience  of  Bilhvjth,  who,  in 
1883,  had  performed  extirpation  sixty-eight  times,  with  a  mortality 
of  only  7'3  per  cenL,  and  without  once  observing  **  cachexia  atruuii- 
priva,'*  Cr^de>  of  Dresden  {Coftgn'HS  of  German  Snr(j,^  1884),  repf>rted 
fourteen  cases  of  complete  extirpation  without  one  case  of  myxcedema 
following. 

In  the  laborious  Report  of  the  Clinical  Society  of  Myxoedema  it  is 
stated  (p,  171)  that  myxiedenux  with  cat-hexia  followed  in  about  33  per 
cent,  of  all  cases  of  complete  thyroidectomy.  Many  cases  will  be  found 
there  quoted. 

However  this  matter  may  finally  be  cleare<l  up,  the  fact  renmius 
beyond  dispute  that  in  many  parts  of  Europe  symptoms  akiu  to  those 
of  myxciideuja  have  followed  complete  thyroidectomy. 

Sir  V.  llorstey  {loc*  supra  cit*)  shows  that  tlie  following  are  mudi- 
fying  conditions  in  this  consequence  of  tljyroidectomy  : — (l)  The 
animal  in  question.  Thus,  while  most  severely  marked  in  carnivora, 
he  s^feaks  of  the  cachexia  as  moderate,  but  certain,  in  man.  (2)  The 
**g*^-*  (3)  The  existejjce  of  accessory  and  residual  thyroid  tissue, 
{4)  The  previuus  state  of  nntritinn,  a  state  of  low  nutrition  before 
thyroidectomy  leading  to  early  and  very  severe  cachexia, 

Wliy  this  sequence  has  not  been  invariable,  and  wlnit  the  tx plana tiou 
of  it  is  when  it  does  appear,  are  as  yet  uncertain*  liut  till  tliis  matter  is 
cleared  up,  I  am  tlistinctly  of  opinion  that  comjdete  extirpation  of  the 
thyroid  is  as  yet  unjustitiable  in  young  subjects,  or  before  the  approach 
of  middle  life. 

The  follovviiig  case  is  the  only  one  in  which  I  have  removed  the  entire 
thyroids  The  points  worthy  of  note  are  (i)  that  an  interval  of  five 
years  took  place  between  the  two  operations  by  which  removal  was 
effected ;  (2)  tliat  the  woman  was  41  when  the  second  lobe  was 
removed,  and  that,  though  no  thyroid  extract  was  being  taken,  she 
was  j^erft'ctly  well  when  seen  a  year  and  seven  mouths  after  the 
second  operation ;  (3)  that  the  diminution  iu  size  of  the  remaining 
lobe  wliicli  followed  on  removal  of  the  lirst  and  the  isthmus  was  nut 
permanent. 

11,  W.,  iet.  36,  wau  H«nt  to  me  at  Guy's  Hc«faiUl  in  February.  1893,  for  geueral 
i;iikrgemeiit  of  the  thyroid  gland.  Thb  biui  cummeueeit  wheu  llie  patitJtit  wua  16,  tlieu 
remmrititl  eLatiouary  tiU  her  marriage  at  21.  After  eaub  t'^'eguaucy  tlie  swelling  luul 
increased,  and  tln^u  grudufilly  Bubfiidtni  Folkiwing  the  birth  yf  her  last  ubild,  fourteen 
mcinths  bt!furu,  the  swell  iag  had  nut  siiljaided.  The  |.iatieut  now  bud  dyspuuia  after 
exertion.      As  ibe  left  lobe  bad  originally  been  tbe  first  to  enlarge^  and  as  it  wa*  now 

•  Of  Ktjcher's  suiteeu  ctmeM,  m  which  **  cachexia  Btramifiriva'*  was  developed,  nine 
were  under  twenty  years  «>f  age,  five  Ix-tween  twenty  an«l  thirty,  and  only  two  above 
thirty.     Eleven  were  young  women  ;  five  were  males . 

B. VOL,  I,  44 
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iofler  ADtl  moro  Ta«oaUr  thaji  the  right,  thti  lobe  linc]  the  ffthmufl  were 
February  17^  1893.    The  paticDt  left  the  honpiul  on  March  lo^  the  wotitid  betDg  acmadlj 
beoled.    It  if  stAtea  In  the  report  thiit  *Hbe  right  lobe  had  dtmlttished  mpkllj,  all 
fria  left  of  it  being  a  small  »(iuariBh  maw/* 

In  JuD6,  1898,  or  more  than  Ave  ycare  later,  the  patient  reported  that  she  wastftral 
with  her  breathing,  and  that  after  a  long  intervnl,  being  three  months  pre^fiiaDt, 
was  very  anxious  about  horvelf  owing  to  f  he  enkrgement  of  the  gUnd  in  previous 
amdet.  Hhc  was  readmitted  on  Jaiie  28,  1S98.  The  right  lobe  wa«  almoi  twice  (la 
ptopcx  tixeu  There  wan  no  tracheal  fttrldor.  The  right  lobe  wan  removed  on  Jtine  A 
the  pfttlcnl  being  now  41.  Bhe  left  the  hospital  cm  July  12,  the  wound  bein^  entirely 
heakvf.  Bhe  took  the  thyrt>td  extmci  for  two  months  only,  went  her  fall  tiane,  mMtd 
bore  a  healthy  eh  lid,  I  luiw  her  in  February ,  1900,  a  year  and  seven  monlha  miter 
the  removal  of  the  second  lobe.  There  was  not  a  trace  of  mysteedenui ;  the  gcnetml 
health  wfts  exoellent* 

Operation   for  Removal    of  One-half,    and   the   Isthmus 

as  well  if  required/ ^ — I  itcoinmend  this  operalion  most  btrongl^y 
I  liftve  pcrforiTied  it  in  41  cases  of  ordinary  bilaki*nl  bronchocele,  a^H 
in  4  of  exo|»htliakinc  goitre.     Of  these  41  casest  two  were  over  50^ 
liotli  recovered*      Throe  of  the  cases  died,  one  a  young  male,  with  an 
enormous  and  rapidly  increasing   brimchocele  extending  behind    tlie 
sternnm,    antl    causing   grave    dyspnoea.      This   patient    sank    within 
twenty-four  hours,  with  symptoms  whidi  now  appear  to  me  referable 
to  absorption  of  thyroid  secretion  (p*  684)-     But  in    every   case   of 
go- called  thyroid  toxa?mia  the  question  should  alvrays  arise,  Is  it  one 
of  acute  se[)tira>mia  ?     The  other,  a  woman  of  44,  died  without  any 
cause   being  found,   saye   bronchitis.     This  may  rpiite   possibly    Lave 
been  due  to  infection.     The  third  fatal  case  was  one  of  exophUiahnic 
goitre,  and  is  recorded  below  (p.  700)* 

In  tlie  very  great  majority,  slirinking  of  the  opposite  half  of ' 
thyroid  followed.  In  two  cases — and  it  was  not  till  I  had  operat 
thirteen  times  that  I  became  familiar  with  this  possibility — this  desired 
end  was  only  ten^porarily  attain ed.  After  a  few  months  the  shrinking 
of  the  opposite  lobe  ceased,  and  it  began  again  to  enlarge.  One  patic 
I  lost  sight  of ;  the  case  of  the  other  is  related  above.  It  will  be  sc 
that  tlie  re-enlargement  of  the  second  lobe  here  caused  no  stridor,  ai! 
that  the  dyspnica  was  probably  exag^^erated  and  of  nervous  origin, 
patient  having  suffered  from  real  dyspnam  in  past  pregnancies,  and 
having,  after  a  long  interval,  become  |>regnant  again.  The  four  eases 
in  which  I  have  operated  for  exophthahnic  goitre  are  given  below 
(p.  6g8).  Any  administration  of  thyroid  tabloids  should  be  stopped  a 
week  before  any  operation.  Sterilisation  of  the  parts  must  be  far- 
reaching  and  thorough,  including  a  wide  area  over  the  sternum,  and  the 
cleansing  of  the  axilte,  under  which  the  bandages  will  pass  for  security. 
The  patient^s  head  and  shoulders  are  conveniently  BU])ported,  and  the 
ana^stlietic  is  administered,  A.C.E.  being  usually  the  best.  If  ether  is 
thought  necessary,  it  should  be  replaced  by  chloroform  as  soon  as 
its  stimulating  effect  is  established, t     The  incision  chosen  must  be 

•  1  bftve  (p,  695)  c<>m|mred  this  operation  with  one  prefcrretl  by  many  surgeons, 
rtiinoval  of  tlie  a*k^iionmta  which  they  maintain  to  bo  usually  lit  the  i-oot  of  enlargetne 
of  one  or  lx>th  lulx^g  of  the  thyroid. 

t  Viol,  Kocher  **  eubstitutcji  co<iniiie  for  a  general  anpcsthelic*    Nervous  and  sensitire 
patients  with  healihy  lung:8  Bnd  heart  nmy  be  ancealhetised  with  a  mixture  of  air  and  eti 
'Without  hesitation**' 


ired 
King 
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sufficiently  free  to  enaLle  lifEmorrlm^e  to  be  efficiently  met,  and  every 
part  of  tlie  lobe  operated  on  to  be  seen.  If  the  **  coikr  *'  incision  is 
employed  one  end  wi!l  require  to  be  well  curved  upwards  to  expose  the 
superior  thyroid  vessels.  At  the  same  time  the  incision  here  is  not  to 
be  higher  than  needful;  otherwise  the  wound  is  brought  near  a  source  of 
possible  infection,  the  month.  Whatever  incision  is  used,  it  may 
become  keloid  occasionally  even  after  primary  union.  In  my 
experience  this  is  only  a  temporary  condition.  While  an  ample 
oblique  incision  alonj?  the  anterior  border  of  the  sterno-mastoid 
curved  over  to  the  opposite  side  below  will  nearly  always  give  all 
the  room  required  and  a  scar  that  will  be  little  conspicuous, 
and  is  the  one  I  have  usually  employed,  many  prefer  now  to  make 
Prof.  Kocher*8  **  collar  *'  incision.  This  is  a  trnns verse  incision  across 
the  neck  slightly  curved  upwards  at  its  two  extremities.  It  is  made  at 
a  higher  or  lower  level  according  to  the  position  of 
the  swelling,  in  most  cases  just  below  the  cricoid  ; 
in  those  which  dip  into  the  thorax  it  is  placed  just 
above  the  episternal  notch. 

The  skin  and  platysma  being  cut  through,  any 
superficial  veins  carefull}-  tiedj  the  deep  fascia  is  slit 
up,  and  one  or  more  of  the  depressors  of  the  hyoid 
bone,  often  mtich  expondtjil,  are  next  met  with. 
These  are  separated  with  a  blunt  dissector,  and 
divided  if  needful.  I  wisli  here  to  impress  three 
points  upon  my  juniors.  The  first,  that  all  handling 
of  the  gland  is  to  be  as  gentle  as  possible,  for  the 
reasons  given  at  p.  684;  and  this  is  espectMlly  the  case 
with  soft,  parenchymatous  goitres,  Seconrily,  a  pair 
of  blunt-pointed  curved  scissors  make  a  most  efficient 
blunt  dissector  when  used  closed,  while  they  are  at 
hand  in  a  moment  to  divide  any  structure  required. 
Prof.  Kocher's  enucleator  is  shown  in  Fig.  256, 
Lastly,  as  I  have  emphasised  at  p.  685,  tlie  layers  of 
deep  cervical  fascia  met  with  vary  much  in  strengtli, 
and,  to  a  less  degree,  in  number  also.  Every  one  of 
them  must  be  divided  in  the  full  extent  of  the  wound 
before  any  attempt  is  made  to  deal  with  the  broncho- 
cele  itself.  Inattention  to  this  point  will  largely  in- 
crease the  difliculties  met  with.  The  goitre  in  its  capsule  will  be 
recognised  by  its  bluish -red  colour  and  the  large  veins  which  stand  out 
as  they  ramify  on  the  surface  of  the  gland,  i  )ne  or  more  large  retractors 
are  now^  inserted  so  as  to  draw  outwards  the  sterno*nnistuid  and  large 
vessels,  while  the  surgeon  with  his  left  index  finger,  or  tlie  scissors,  frees 
the  enlarged  part  of  the  thyroid  from  its  bed,  shelling  it  forwards,  and 
probably  finds  it  unly  fixed  above,  below,  and  internally,  by  the  thyroid 
vessels  and  the  isthmus.  In  elTecting  this  separation,  the  greatest  care 
must  be  taken  to  work  gently  and  to  keep  close  to  the  tumour,*  the 
veins  being  often  much  enlarged  and  thin- walled.     The  upper  extremity 


Prof.  Kocher's  entt* 
c  leal  or  for  o[)-cra- 
lions  on  the  thyroiil 
a  inl  t  iiberciilous 
uluiitb.  {  Down  Bro* 
tbers*  Ciitalogue.) 


•  The  capsule  pmp-er  of  tiie  tumour  must  nowbere  be  opened.    Sach  a  itep  not  odIj 
leads  to  tlouding  of  ibe  wound  with  blo^j^J^  but  tbtis  also  obscures  and  tuny  lead  to  damage 
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of  the  tumour  being  first  isolated,  the  superior  th}Toid  Teasels  m 
found  and  carefully  secured*  This  effected,  the  tumour  is  next  isolated 
in  a  downward  direction,  and  any  outlying  niasses  turned  out  fi'om 
bent^'tith  the  sterno-inastoitl.  The  next  step  usually  taken  is  similar 
iBHlatiuii,  li|^alui"e,  and  division  of  the  inferior  tliyroids,  but  I  prefer  to 
ttike  the  isthmus  next,  heing  of  opinion  that  the  more  the  growth  is  freed 
and  isolated,  and  the  less  fixed  it  is,  the  more  easily  is  tlie  inferior 
tliyroiil  artery  dealt  with,  and  the  less  danger  is  there  of  damaging  the 
recurrent  hiryngeah 

The  separntion  of  the  isthmus  is  best  effected  with  a  steel  director, 
care  being  tiikeii  to  keep  the  isthmus  as  much  off  the  Inicliea  as  posaible, 
and  the  pt>iiit  of  the  director  close  to  the  isthmus,  Mr.  \W  Spencer 
has  puldished  a  very  interesting  case  (AuH.  of  Surtf.,  May,  1895)  in 
which  the  isthmus  and  the  trachea  were  most  intimately  united,  although 
the  thyroid  gland  seemed  the  seat  of  fibroid  ami  not  malignant 
degeneration. 

Tbe  patient  wm  a  yotiiif;  woman  with  a  thyruid  Dorm&I  iu  size  aiid  shape,  but  of 
market!  hardness.  The  pul»e  wais  130- 140.  There  was  no  exophthalmos.  Stridor  waa 
pre^t'tit,  loudej^t  at  the  lt<vel  of  the  Uthnius.  At  the  operation,  ih»  line  of  demareat um 
coidd  he  made  out  belwcen  the  islboiua  aad  the  tmohui,  sat  the  ij^thnuii^  and  the  adjacent 
part  of  each  latoml  lube  were  Bhared  away  from  the  tnichen,  leaving  a  portion  abont  as 
large  as  the  emi  of  the  thumb.  The  trachea  thus  exp<we<l  felt  like  a  soft  tubts  and  was 
sucked  ID  and  blown  out  by  iiiHpiratiou  and  expjmtjuii.  The  cartilagtuouji  ringii  h»v1 
fldftene*!  or  dtsappeareih  An  the  breathing  was  none  the  better  for  the  removnl  of  the 
isthmui^,  the  traehea  wa8  openetl  immediately  behjw  the  rrieoid  cartikge.  The  lumcti 
below  thifi  \mni  being  seen  to  be  oarrowed  ttt  a  chink,  the  iueiftion  was  earned  down- 
wards throij^di  that  |>art  of  the  trachea  whieh  had  Irvii  in  contact  with  the  th_vrtnd, 
until  cartilaginous  nng»  were  again  met  with.  In  u  fortni||ht  the  ^mlient  waa  able  to 
discard  the  tube^  and  she  roade  a  good  Tecovery^  though  the  pylse-rate  was  atiU  120  m 
minute. 

Wlien  the  isthmus  has  been  sufBcienUy  separated,  it  nmy  he  ligatured 
after  transfix  ion  with  an  aneurysm  noeille  caiTyin^f  steriHst^tl  silk,* 
or  it  may  be  carefully  torn  tbrotif^h  with  the  point  of  a  direclor,  and 
each  bleediiipf  point  Hocureil.  The  latter  step  will  nsinilly  sntliee.t 
The  amoinit  of  ha*niorrha^'e  met  witli  in  detaeliin^  and  dividiii*^  the 
isthnius  varies.  If  the  separation  is  efleeted  pieeetneal,  tlie  bleeding 
is  often  very  slight.  This  is  probably  accounted  fi>r  by  the  fact  tliat 
the  intimacy  of  connection  and  con ti unity  of  structure  between  the 
halves  of  the  thyroid  and  the  isthmus  varies  much  fdso;  iu  many  cases 


of  im)>ortaiit  parU,  e.g,^  the  recurrent  luryiigeal  and  trachea.  By  the  capaule  profier  I 
mean  the  thin  siieath  of  the  ghuid  which  ji,'ivog  oflF  numerous  ^ptal  processes  into  it. 
Kvcry  layer  of  fascia  aliove  this,  ijicluding  the  ehealh  from  the  pre-tracheal  h*yero!  deep 
faficia,  muHt  be  dividetj» 

'  H  hy  Auy  nu«iiaij  primary  union  be?  not  securtxl,  the  silk  ligatures  will  be  liable  to 
eome  away  for  nuuiy  months.     Hence  wjme  ]>refer  isteriliaeil  fhromie  gtit. 

t  If  the  pe<iiL"le  Beem  to<3  thick  and  vascular  to  treat  in  this  way,  Prof,  K«H.^her  advlEtea 
crushing  it  in  |>owerful  clamp  force[i8.  When  these  are  taken  oil  unly  the  connective 
tissue  and  vesscb  are  left.  The  latter  can  now  be  ligaturetl  fn  mtume  in  the  much 
dhiiiiiisbed  pedicle.  Where  such  forceps  are  not  at  hand,  the  isthmus  shoiihl  be  sab- 
divided  and  tiei.1  in  several  pieces^  like  a  stout  ovarian  petlicle,  the  ligatures  being  made  to 
interlock. 
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tlic  eoiiiicctioii  is  mainly  by  connective  and  a  little  gliiiidulaf  tissue, 
with  very  few  vessels* 

The  tiiinonr,  now  ulniost  completely  isolated,  in  dislocated  to  the 
oiiposite  side,  nnd  especial  care  is  taken  Ijcfore  ligaturing  the  inferior 
thyroid  tnlery.  TJiis  should  he  most  carefully  isolated  and  inspected, 
so  as  to  avoid  injtu\v  Uh  or  including,  the  recurrent  liiryngeaL  Owing 
to  the  fact  tiuit  the  trunk  of  the  inferior  tliyroid  artery  does  not  come 
into  relation  with  the  recurrent  laryngeal  till  botli  are  close  to  the 
trachea,  either  the  trunk  of  the  vessel  should  be  ligatured  and  cut  at 
some  distance  from  tliis  tube,  or  its  bmnches  tied  close  to  the  gland. 
I  prefer  the  latter  course* 

Jf  the  vessel  be  tied  near  the  junction  of  cricoid  and  trachea,  t!ie 
nerve  may  very  likely  be  included  ;  and  the  same  risk  will  be  run  if, 
at  this  stage  especially,  the  wound  be  not  kept  dry  and  bloodless. 
The  inferior  thyroid  vein  descending  from  the  isthmna  and  lateral 
lobes,  in  my  experience,  bleeds  very  little  after  the  arteries  have  been 
secured*     The  thyroiilea  ima  vessels  have  never  caused  me  any  trouble. 

After  the  removal  of  tlie  tunmur,  the  wound  should  be  examined  for 
any  bleetHng  points,  j*nd  most  thoroughly  dried  out. 

The  question  of  drainage  now  arises.  Tlie  wound  left  after  removal 
of  one  lobe  only,  if  much  enlarged,  is  often  extensive  and  deep,  the 
larynxj  trachea,  large  vessels,  and  nsophngus  being  idi  exposed.  In 
several  of  my  cases  the  dome  of  the  pleura  has  been  seen  rising  and 
falling  in  tlie  root  of  the  neck.  It  is  a  very  diHicult  wound  to  drain 
satisfactorily,  as  its  lower  part  dips  behind  the  sterno-clavicular 
junction.  In  cases  of  ordirniry  parenchymatous  bronchocele,  where 
the  operation  lias  l)een  easy,  and  the  parts  but  little  disturbed,  the 
surgeon  will  dispense  with  nil  drainage  and  trust  to  a  dry  wound  and 
carffully-ajiplicd  ])resgure  so  as  to  obliterate  its  cavity.  In  such 
cases,  in  order  to  obviate  any  collection  occurring,  all  fluid,  blood- 
clots,  t^c,  shoidd  be  most  thoroughly  sponged  out  before  tlie  wound 
is  brought  together,  and  gauze  or  a  sterilised  pad  shoulil  be  kept 
in  the  wountl  while  the  sutures  are  ipserted.  These  last  are  best 
of  sterilised  salinon-gut  and  horsehair.  When  they  are  all  in  place 
the  gauze  is  witlnlrawn  before  the  sutures  are  tied.  The  edges  of  the 
wound  should  he  brought  into  most  exact  position  to  promote  early 
and  sound  healing.  Over  the  dressings  in  immediate  contact  with  the 
womid,  iinii  even  pressure  should  be  made  with  sterilised  pads  or 
salicylic  wool,  with  the  twofold  object  of  distributing  the  discharges 
evenly  over  a  large  surface  of  dressings,  and  obliterating  the  cavity  of 
the  woumL  And  for  the  first  week  after  the  operation  the  same  care 
should  be  taken  to  keep  the  dressings  securely  in  position.  This  is 
especially  ditiicult  in  a  mobile  part  like  the  neck,  and  one  which  does 
not  admit  of  much  compression.  The  safest  plan  is  to  pass  the  gauze 
bandages  under  the  axillre  (protected  from  chafing  by  wool)  below%  and 
to  wind  them  over  the  chin  and  forehead  above,  all  being  made  secure 
by  continuous  stitching.  This  alone  will  prevent  tlie  dressingH  slip- 
ping down  and  exposing  the  upper  end  of  tlie  wound,  which  is  thus 
readily  infected.  A  piece  of  jaconet  should  be  so  aiTnnged  as  to 
prevent  soiling  of  the  upper  dressings  by  discharges  from  the  mouth. 
In  certain  cases  it  will  be  wiser  to  employ  some  form  of  drainage. 
Thus,  in  rare  instances,  where  much  disturbance  of  the  p«rts  laterally 
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has  been  iieeitftU — in  one  of  my  eases  the  common  carotid  was  dis- 
placed into  the  [losterior  triangli? — it  may  be  well  to  introduce  a  tube 
laterally  by  euuiiter-puncture.  In  those  cases  of  soft  vascular  pai*eit- 
cliyinntouii  jioUreH  where  tbe  train  of  symptoms  described  at  p,  684  is 
so  prune  t<»  follow — due,  perhaps,  as  pointed  out  by  Mr.  Paul  (p.  684), 
to  absorption  of  tbyn>id  secretion — and  in  all  cases  of  exophthaltnie 
goitrt%  it  rniglit  be  well  tbat  saltrnjn-*:;nt  sutures  should  lie  insert4?d» 
H8  advuculi'd  above,  but  nut  tied;  tbe  woutnl  should  be  gently  but 
tborouj^ddy  plnggt-d  with  dry  sterilised  ^auzt*  (u  note  being  taken  of  llie 
number  of  pieces  used)  secured  with  silk.  The  sutures  ai'e  left 
lonfj,  and  tbe  wound  is  dressed  in  the  usuid  way.  After  two  days» 
when  tliere  is  no  longer  any  danger  of  furtlier  escape  and  absoi*])tiau 
of  the  thyroid  secretion,  tlie  gauze  would  be  removed  (with  the  aid  uf 
nitrous  oxide  gas  if  needful)  and  tlie  sutures  carefull}*  tightened. 

One  or  two  complications  require  notice- 

If  during  the  operation  there  is  any  evidence  of  syncope,  the  head 
should  be  lowered  and  injections  of  ether  or  brandy  given.  It  is 
always  well  to  have  the  means  of  giving  oxygen  at  hand.  Both  tlie 
Burgeun  and  the  assistant  who  is  giving  the  aiucsthetic  niust  be  on  the 
look-Oil t  for  evidence  of  dy^pno^a  or  asphyxia.  If  any  sign  of  these 
occur,  it  is  an  indication  for  the  surgeon  most  carefully  to  examine  the 
tissues  winch  he  is  handling,  and  the  amount  to  which  he  may  be 
dragging  upon  tlio  air-passages  in  the  manipulation  of  the  tumour. 
As  a  rnle  any  dyspnu/a  which  has  been  present  before  and  increased 
by  the  oi>eration  is  greatly  relieved  by  the  slitting  up  of  the  deep 
fascia  and  displacement  forwards  of  the  goitre. 

Tracheotomy  is  frequently  a  fatal  complication,*  partly  by  infecting 
such  a  deep  and  important  wound,  partly  by  causing  broucho-pneu- 
monia  and  partly  by  adding  to  tbe  shock  in  a  piitient  already  collapsed 
by  so  severe  an  operation. 

If  tracheotomy  appear  urgently  needed,  the  surgeon  should  try  first 
slitting  np  more  freely  the  deep  cervical  fascia  or  dividing  any  stretched 
muscles,  in  order  to  relieve  the  trachea  and  breathing. 

In  the  event  of  this  operation  having  to  be  })erlbrmed,  great  diffi- 
culties may  be  present,  and  the  surgeon  should  be  provided  with  long 
soft  tubes,  in  case  there  is  any  mediastinal  prolongation  pressing  upon 
the  lower  ]>art  of  the  trachea.  Every  possible  attention  must  be  paid 
to  keeping  the  tracheoti^my  wound  as  sterile  as  possible, 

Bronchoceles  with  Intra-thoraolo  Extension. — In  yoimg  subjects, 
where  the  extension  is  moderate  in  amount,  where  the  bronchocele  has 
not  had  time  to  become  wedged  in  by  continuous  pressure,  no  especial 
difliculiies  will  be  met  with.  The  eorlier  steps  are  tlie  same  as  those 
given  already.  TIjc  upper  part  of  tbe  swelling  is  dealt  with,  the 
superior  thyroid  vessels  tied,  the  isthmus  divided  if  possible.  The 
depressors  of  the  hyoid  bone  will  have  been  divided,  and  in  these  cases 
tbe  sternal  head  of  the  sterno- mastoid  may  also  be  cut  through.  In 
addition  to  a  steriOsed  finger,  blunt  elevators,  tbat  of  Prof.  Kocher 
shaped  like  a  large  spoon,  will  be  useful  in  loosening  the  ijitra-thoracic 
portion.     Where  this  is  too  large  for  delivery  through  the  a|>erture  of  the 


*  Id  five  of  Billroth'a  cases  in  which  tracheotomy  was  performed,  three  died.    Koeher's 
expei'ience  hm  been  the  same. 
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tLoraXj  Prof.  Kocher  advises  **  exenteration,  the  size  of  the  t amour  being 
diminisIiecUjy  breaking  up  and  removing  the  colloid  materiiil  pieceuieaL 
The  bleeding  is  so  severe  that  the  tumour,  after  being  diminished  in 
size,  must  be  drawn  as  quickly  as  possible  to  the  surface  in  order  that 
the  vessels  may  be  tied.  If  it  has  not  been  possible  to  tie  the  inferior 
thyroid  artery  previously,  this  umst  now  be  done,  and  therefore  the 
tumour  must  not  be  pulled  out  too  suddenly.  If,  in  spite  of  every  care, 
the  artery  is  torn,  the  bleeding  may  he  stopped  by  firm  pressure  with 
the  linger  downwards  and  outwards,  until  the  vessel  can  be  caught, 
which  must  invariably  be  done.  Packing  the  wouinl  to  aires t  Inenior- 
rhage  is  a  had  procedure.**  Where  the  intra*thoraeic  projection  is 
cystic,  Mr.  Bowlby's  case  (p.  681}  shows  how  this  should  be  dealt  with. 

Enucleation  of  "Thyroid  Adenomata*  —  This  method  has  been 
krgely  used  by  Porta,  Billroth,  Socin,  Keverdin,  WdlHer,  and  other 
Continental  surgeons.  Mr.  Symonds  [CUn.  ^Soc,  Trans.,  vol.  xxiii. 
p.  51)  considered  that  it  is  sufficient  and  a  much  less  severe  operation 
to  enucleate  tliese  instead  of  removing  one-lnilf  of  the  gland.  In 
practising  enucleation  it  is  necessary »  when  the  enlarged  lobe  has  been 
exposed  and  brought  w^ell  up  into  the  wound,  to  aearcli  for  and  define 
most  accurately  the  capsule  of  the  adenoma.  '*  In  most  cases  it  will 
be  seen  at  once,  hut  in  a  few  the  edge  of  the  gland  may  have  to  be 
raised  first.  It  is  most  essential  to  be  sure  that  the  smooth,  white 
covering  is  exposed,  for  if  not,  and  the  dissection  be  carried  outside 
it,  troublesome  htemorrbage  is  sure  to  follow ;  in  fact,  the  entire 
success  turns  upon  this  point."  Any  surgeon  adopting  this  method 
will  remember  (i)  the  above  danger — a  verj*  present  one— of  b  hemorrhage  *; 
(2)  tlie  lact  that  these  adenomata  may  be  multiple,!  and  that  if  one  be 
left  behind  it  may  later  bring  about  enlargement  of  the  lobe  ;  (3)  that 
shrinking  of  the  opposite  lobe,  which  it  is  our  aim  to  bring  about  by 
removing  one  lobe,  is  not  so  likely  to  follow  on  removal  of  an  adenoma 
as  it  is  when  one  lobe  and  half  the  isthmus  have  been  removed ; 
(4)  that  enucleation  is  not  applicable  to  all  cases,  ejj.f  the  gelatinous 
form  of  adenoma,  the  multiple  cases  or  where  a  single  one  lies  deeply. 

To  quote  Mr.  Berry  (Bitiniti/jham  Med.  liev.f  i8go,  p,  332),  the 
method  is  obviously  suited  only  to  those  cases  in  which  the  adenoma 
forms  a  well-defined  tumour  embedded  in  tlie  thyroid.  Again,  as 
pointed  out  by  the  same  authority  (loc*  8upra  eit*^  p.  332),  it  is  only  in 
the  unilateral  goitres  that  the  enlargement  is  brought  about  either  by 
adenomata  or  cysts.  In  my  experience,  unilateral  goitres  present 
themselves  for  treatment  but  rarely  when  compared  with  the  cases  of 
general  enlargement*  A  careful  examination  of  the  specimens  removed 
in  the  forty-one  cases  in  which  I  have  operated  has  revealed  single 
adenomata  in  only  five,  and  one  of  these  lay  too  deep  to  he  detected. 
In  the  other  cases  they  were  multiple^  and  often  too  soft  for  eimcleation, 

*  Wiiltler^  m  his  exhausHyc  monograph  (Berlin  :  A*  HIrscliwatd,  i8gi),thowR  that  tbiti 
methcni,  while  siiccesalul  in  a  great  majority  o!  cases,  ham  proved  fatal  from  hitmorrhage. 
Mr.  IkiTy  {Ltinoet^  May  j,  1902)  has  eeeo  cases  of  death  from  this  caode^  and  Huh  heard 
of  otherg* 

t  Walfler  {tor,  xupra  ctt.)  racntioniJ  a  cnse  in  which  aa  mrniy  aa  thirty  ur  forty 
adciioniiit^i  were  i)rea€nt*  He  slatts  that  recurrt-ncc  took  place  in  one  case  after  this 
niethml  lia*l  been  employcjtl,  but  thnt,  as  iulwI  of  the  cusga  are  t^j  recent,  nothing  definite 
can  hi:  stated  un  thi^  point. 
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For  tlie  above  i-ensons  I  do  not  recommend  emicleation.     But 
words   of   Prof.  Kocber  will  be  conclusive,  **  It  is  the   Rimpliciiv 
the  procedme  that  frequently  misleads  the  inexperienced  into  giving 
it  the  preference  over  excision.      It  is  attended  with    more  sericic 
hff>uiorrhaf;v  than  excision,  hecaitse  bleeding  and  general  oozing  c>cctil 
from  Muineroiis  Bniall  v»?ssels  in  the  capsule  which  is  left  helnnd.      Oa| 
this  acccMnit,  as  well  as  from  the   fact  tliat  it  (h^ea  not  ensure  a  ntdical 
cure,*    it  is   nv)t  a  good   method  to    employ/*     The  sauje  aiitliority' 
wimM  ntily   perform    euncleation    **(l)   when    the   other   half   of   the 
thyroid  is  atrnphied,  or  has  already  been  removed  ;  (2)  when  only  one 
or  two  isolated    nodules   are   to  be  felt  in    otherwise   healthy  gland  | 
tissue ;     (3)  when  a  single  nodule  exists  which  has  caused  extensive 
pressure  atrophy  of  the  surruunding  gland  structure,  so  that  vascular 
gland  tissue  is  only  present  to  a  limiteil  extent,  generally  posteriorly 
(4)  when    the    goitre  is   very  adherent  to    the    external  capsule  as  ai 
result  of  ijiliannnntion/*  ! 

Cases  of  Bronchocele  which  persist  or  recur  after  other  Operations. 
— Tliese  are  extremely  rare  after  reintitval  of  one-half  of  the  thyroid. 
I  have  referred  (p.  690)  to  the  ordy  cases  whieh  I  have  met  witli. 
After  enucleation  this  is  much  more  coninion.  Brunner  has  shown 
that  of  iN  per  eent.  of  recurreuees  after  thyroid  operations  the  majority 
were  after  enucleation  (KiH'lier).  These  recurrent  cases  are  rendered 
HiHieult  (a)  by  the  presence  of  the  scar  of  the  previous  operation,  (6)  by  | 
the  fact  that  myx<pdema  and  tetany  arc  liable  to  follow  complete  removal 
in  a  young  subjeet. 

Triif.  Kocher'8  advire  is  as  follows:  The  remaining  lobe  is  isolated 
in  the  usual  wjiy,  necess  lieing  gained  laterally  ;  and  where  tlie  cicatricial 
adhesioiis  cause  much  diihrulty,  the  scar  should  be  removed  with  that 
part  of  tlie  goitre  which  is  resected.  If  the  upper  part  of  tliis  appear 
healthy,  the  superior  thyroid  vessels  are  not  tied  ;  sufficient  of  the 
gland  is  left  eouuected  with  tlieuj,  its  junction  with  the  rest  being 
erushed  thi'ough;  tlie  crushed  lower  part  is  then  ligatured  and  removed 
according  to  tlie  direetioiis  already  given.  If  the  upper  part  is  diseased^ 
tlie  superior  thyroid  vessels  are  first  tied,  the  goitre  is  then  displaced, 
the  thyroidea  inui  veins  ligatured,  and  the  goitre  separated  from  the 
trai^jea.  Partly  by  crushing,  partly  by  careful  enucleation  of  colloid 
material  from  within  the  capsule,  a  pedicle  may  be  formed  which  can 
be  ligntuied.  Thus  suHicient  thyroid  tissue  is  left  below,  nourished 
by  the  inferior  thyroid  artery.  The  upper  portion  is  removed,  Some 
form  of  eiHcieot  crnshing-forceps  is  essentiHb 

Treatment  of  Enlarged  Thyroid   by  OperationB  on  the 

Isthmus. — This  melhod  consists  in  excising  the  isthmus  after 
applying  double  ligatures.  It  was  first  recommended  in  this  country 
by  Sir  L).  Gibb   [Lancet,  1S75,  voL  i.  p.   120},  and  more  recently  by 


*  Dr»  ('umston  i^Iimttm  Med.  nnd  Surrf.  Jnttrtt.,  Dec.  27,  1900)  relates  a  case  which 
dem<^inshRtes  iho  fjict  on  which  I'rof,  Kix-her  Im.^  iiismteii  that  "  w  hen  once  the  ti'acbea 
ha^  \jQcn  cnmjtlcfL'lj  frct^J  on  one  Bide  bj  the  inTal  exfirpatirm  cif  one  \o)ye  o(  the  thjmid, 
though  B  rcxMirrenee  may  ticciir  in  the  other  Itihe,  the  traehtB,  remaining'  free  on  one  side, 
wiU  never  he  coinpresfteil  by  the  newly  formed  grutre  so  as  to  [inxiuce  dirticulty  in  reepira^ 
tion.  This  in  no  way  applies  to  enucleation,  becauae,  after  this  operation,  the  trachea 
reiTminF  ^yrroiindtnl  by  tliyn"»id  tiflfitie/' 
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Mr.  Svilney  Jones  (Lancet^  Nov,  24,  iSSj),  Much  relief  follower!, 
espedrtUy  aa  to  the  (lys|m(Pa  present,  in  tbt^  three  cuses  reporter^ 

In  three  casesj  in  wliich  I  removed  tlie  istlimus  alone,  tlje  hhrinkinjij 
of  tlie  hiternl  hnbes  was  steady  and  prof^ressive,  I  cannot,  however, 
Kay  whether  this  Jms  been  pennaneiit,  and  as  in  two  cases*  in  whieh  I 
had  rein  I  wed  oni^  hitenil  lobe  as  well  as  the  isthnnis,  the  other  hd^e, 
wliich  had  sJirunk  ont  of  sight,  began  two  or  three  years  lalt  r  to  enhirge 
again,  1  have  ceased  to  practise  removal  of  the  istljiniis  alone.  Rut 
where  dyspiKL^a  is  increasing,  and  sliltiiif^'  up  of  tlie  deep  fascia  freely  does 
not  relieve  it,  especially  in  cases  where  the  surf^eou  is  short-handed,  a 
trial  of  this  method  would  be  quite  justifiable,  though,  as  simwn  at 
p.  681,  (>ne  lateral  lobe  should  ahvays  be  removed  as  well,  if  jjossible. 

A  trial  of  this  operation  wonld  be  also  justified  in  the  following 
cases:  when  tlie  isthmus  is  distinctly  enlarged  in  (n)  eases  of  colossal 
growths,  where  the  surgeon  does  not  cure  to  undertake  more*  ; 
ifi)  where,  owing  to  the  anaisthetic  not  being  well  taken,  the  time  for 
o|ieratiou  is  linnted  ;  (y)  where,  tlie  lateral  lobes  being  little  nffeeted> 
the  isthnins  is  tlie  seat  iif  the  enlargement,  eBpecially  if  tracheal  stridor 
be  present ;  (i>|  in  some  cases  of  exo|ditIiHhnic  guitre,  espeeially  if 
dyspna?a  be  present.  If  with  general  eidargement  dys|iuo:a  be  present, 
removal  of  one  of  the  lateral  lobes  as  well  as  the  isthmus  will  give  much 
more  speedy  and  decided  relief*  I  accordingly  prefer  the  latter  ()i*e ra- 
tion wherever  the  lateral  hihes  are  nnndi  enlarged.  The  istlnnns  can 
be  raised  without  dilheulty  with  a  steel  director  or  blunt  dissectur  from 
the  trachea;  it  is  then  transfixed  at  its  jnnetion  witli  tlie  lateral  lobes, 
or  through  these  theujselves,  with  a  tlonble  sterilisetl  sulphuro-chroinic 
gut  ligature  (this  should  be  tested  beforehand).  The  ligatures  being 
tied,  the  gland  tissue  is  sjnpped  through  between  them,  the  istbums 
removed,  and  the  stumps  pareil  away  as  close  to  the  remaining  ligatures 
as  is  safe. 

SurgicBl  Interference  in  Exophthalmic  Goitre, — I  am  of  o^union 
that  any  one  who  candidly  revi«?ws  all  the  work  which  has  been  done  in 
recent  years,  and  who  has  a  personal  experience  in  this  matter,  will 
come  to  the  conclusion  tfiat  the  results  often  claimed  are  not  yet  justi- 
fied. The  risks  of  operation — and  I  refer  especially  to  partial  thyroid- 
ectomy ^fti^e  enormously  increased.  In  addition  to  the  risks  specified 
below,  the  resisting  iiuwer  of  these  patients  is  always  very  lt>w\  The 
cure  claimed  so  often  is  rarely  a  complete  one,!  if  the  eases  are  duly 
watched.  Thus  the  exojdithalmos  is  lessened;  the  pulse  becomes  less 
rapid ;  the  tremors  are  abated  ;  but,  after  a  time,  nnniy  of  these  troubles 
m*e  liable  to  return.  The  most  that  can  be  said  is  that  the  patient  is 
not  cured,  but  her  life  rendered  one  of  a  fair  amount  of  comfort.  And 
until  we  know  whjit  is  tfie  pathology  in  each  case,  wbether  it  is  an  excess 
or  a  perversion  of  the  seeretiun.  how  far  the  origin  of  the  disease  is  a 
nervous  one,  we  cannot  expect  that  surgical  treatment  should  fulfil  one 
of  the  chief  claims  ever  made  on  it,  and  run  on  rational  lines. 

The  following  appear  to  me  to  he  the  chief  inriications  and  contra- 
indications tij  surgical  interference.  Indkations, — Where  carefully 
tried   medical   treatment   has  failed,   where   tlie  goitre    is   increasing, 


In  these  cases  the  nbrfnkiiig  of  the  lateral  lobes  tnaj  be  slow. 
f  Dr.  Fraak  Hartley's  experinnee  (p.  702)  is^  I  consider,  an  exoeptional  one. 
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espeoially  in  the  downward  direction,  and  aboTe  all  where  it  is  cauatng 

dyspntBii,  also  in  the  extremely  rare  cases  of  threatening  uleemtaoii 
of  tlie  cornea.  The  condition  of  the  heart,  which  in  many  eases  has 
led,  with  the  necessarily  contributing  eoDditions  of  the  opei*atioii,  to 
fatal  syncope  on  the  t*ible,  must  nlso  be  estimated  carefully.  Ctpnira- 
vulications, — Very  acute  cases,  or  where  an  acute  stage  has  super- 
vened upon  a  more  chronic  one.  Such  cases  should  be  treated  by 
absohite  rest,  the  local  application  of  ice,  &c»  If  no  improvement 
follows,  and  if  dyspntea  is  not  present,  operation  is  only  to  be  under* 
taken  after  both  sitlea  have  been  placed  before  the  patient;  in  such 
cases  eucaine  may  be  tried,  oxygen  should  be  at  hand,  and  the  details 
given  below  (p,  703)  with  regard  to  pai*tial  thyroidectomy  in  these 
cases  should  be  carefully  attended  to.  Persistent  nausea,  vomitings 
and  diarrhuL'a,  arc,  of  course,  contra- indications,  not  only  from  their 
bearing  00  the  vitality  of  the  patient  and  tendency  to  syncope,  but  also 
from  the  necessary  risk  of  disturbance  of  the  dressings.  Any  evi- 
deuce  of  myxcedema  must  be  weighed  together  with  other  conditions 
present,  lir-  E.  lUxford  {Tnmg,  Ainer,  Surg,  Aisoc^  voL  xxu  p.  347) 
performed  [)artial  thyroidectomy  in  a  patient  let  29,  where  some  evi- 
dence of  myxoedenia  was  present-  Two  years  later  she  was  **  practically 
well/'     Marked  emaciHtion  would  deter  me  from  interfering. 

The  operative  procedures  from  which  a  choice  has  to  be  made  are  the 
following,  (i)  Removal  of  one-hulf  of  the  thyroid  and  the  isthmus. 
(2)  Removal  of  the  isthmus*  <j)  Ligature  of  the  thyroid  arteries. 
(4)  Exothyropexy,  or  division  of  tlie  deep  cervical  fascia  and  displace- 
ment of  the  thyroid  forwards,  the  object  being  to  relieve  any  dyspncr^44 
and  to  bring  about  atrophy  of  the  bronehocele,  (5)  Removal  of  the 
cervical  sympathetic, 

(i)  Remnvul  of  half  the  thpmd  and  the  isthmus. — I  have  operated 
in  this  way  four  times.  It  w*ill  be  seen  that  in  the  two  cases  in  which 
particulars  have  been  obtainable  some  time  after  the  operation  the 
relief  given  lias  not  been  complete,  furtlier  that  the  fourth  ease  was 
quickly  fatal,  probably  from  thyroidin  poisoning. 

The  first  case  was  a  patient,  ngcd  22,  of  Dr.  (turniitl,  c»f  Rickmaofiwortli.  I  opcrateil 
with  the  approval  of  Dr.  CiootlharL  Pmpttwjs  hn<l  lx>eii  iiotiOLHi  for  three  years,  but  the 
enlargement  of  tlic  thyroi<l  for  only  six  tnoiiths.  Both  lobes,  e-Hpe<iially  the  right,  and  the 
istlmiiis  were  much  cjilarged,  the  latter  ext^iiidiug  d')wii  to  the  sternum.  The  whole  gland 
wiui  spongy,  and  pulsateilfllighlly,  in  addition  to  receiiinf  polsation  from  the  carotids,  A 
marked  thiill  could  be  felt  over  it,  A  venous  bruit  couhi  be  heard  at  the  lower  part  of  the 
right  lobe,  a  nystolic  bruit  over  the  pulmonary,  and  one  much  less  marked  over  the  aortic 
ai-ea.  Slight  attacks  of  dyspncea  hiid  recently  appeared,  csf»ecially  at  night,  '*  with 
wheezing."  There  was  occasionally  some  difficulty  in  swallowing.  Chloroform  was 
taken  q  uietly.  An  incision,  about  seven  i nches  long,  bei  ng  made  from  beb  ind  the  right  angle 
of  tiic  jnw  to  the  left  Bternoclnviciihir  joint,  the  tumour  was  ex  puaed  by  slitting  up  the  deep 
fawia  aod  jiartly  dividing,  partly  retracting,  the  byoid  depressors.  The  three  part^  of  the 
thyroid  were  intimately  fused,  thick,  ami  fleshy  ;  the  isthmua  bad  crept  down  to  the 
tnatinbriutn,  A  very  striking  feature  w*ais  five  or  six  huge  veins,  the  size  of  the  axillary^ 
coureiog  over  the  front  of  the  tumour  to  dip  down  Ixihiod  the  sternum.  The  thyroid 
vessela  on  the  right  side  were  first  found  nnd  lied,  the  inferior  being  dealt  with  by  tying 
its  bninches  very  close  to  the  glatnl,  so  na  to  avoid  the  recnrrent  laryngeal 
The  right  IoIkj  was  then  dissectal  from  the  ti-achea  w  ith  a  steel  dirc<it<jr,  the  adhesiona 
being  intimately  close  by  firm  Cfjiincctive  tissue  not  very  vfuscular*  The  large  veins  til 
mentioned  having  been  secureil  with  double  sulphuro  chromic  gut  ligatures,  the  i^ithmua 
waa  next  freed  from  the  tmchea  ami  its  junction  with  the  left  lobe  carefully  transfixed 


nerve,  ^H 

lesions  ^B 
trendy  ^^ 
thmuH  ^U 
isfixed  ^M 
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with  a  steel  directur  Alun^  Ijie  din>ctor  an  aneurj-Bm-neetlle  loaiktl  with  stout  ^at  was 
imABed.  The  loop  of  t hies  was  drawn  tlirotigh  and  cut,  und  the  two  halves  of  tlie  «ibove 
jimction  tied  ti^jhtlj.  The  right  lobe  wnd  the  isUnrms  were  then  cut  away.  Reeovciy 
was  most  satisfact/iry^  the  patient  being  up  on  the  eleventh  day.  There  was  std I  some 
throbbing  over  tlie  left  side,  but  this  wa»  no  longer  perceptible  to  the  patient.  The  biuiic 
bruits  had  disa|i[mntTetl«  This  ea^e^  which  has  now  been  operated  on  nisirly  thirttx."n  years 
aj^a.  wivA  for  some  tia^e  nio^t  succi\ssfuL  Two  year^  after warch  nhe  reporter!  as  follows  : 
''  I  am  mueli  IjeUer.  Tlie  swelling  in  my  neck  is  scarcely  to  be  seen.  The  palpitation^  are 
better^  ami  my  c) es  n(»t  84j  pmtninent.  1  can  walk  over  ten  miles  without  feeling  tiretl, 
and  take  my  fooci  wclh  I  work  at  a  machine  from  S  a.m.  till  8  p.ni,,  drex'^making*'*  But 
a)x^ut  three  mouths  later  the  patient  api>earctl  with  a  return  of  the  ftwelliiig  on  the  left 
side,  cyehalb  as  prominent  as  befuR%  shortness  of  breath,  and  palpitation  of  the  heart* 
Since  this  time  1  have  not  S'^n  her.  The  failure  in  this  case,  if  it  prove  to  be  a  failure,  is 
largely  due  to  Ihc  unheabhy  contlitions  under  which  the  patient  livud,  Thescconil  patit  nt 
was  under  the  care  of  my  colleagne.  Dr.  Wheaton,  at  the  Itoyal  rit>spital  for  t  .hihlren  and 
Women*  Bha  mti«le  a  ^»otl  recovery  from  the  operation,  which  took  [duce  twelve  years  ago, 
with  distinct  relief  t^i  the  palpitations  and  exophthalmos^  hut  I  have  not  been  able  to  team 
the  later  result. 

The  nates  of  the  third  case  are  as  follows  : — 

Miss  M.  G.^  iBt.  20,  was  brought  to  nic  by  Dr.  Taylor,  of  Acton,  In  Jane,  1S94,  with 
exophthalmic  goitre  antl  the  following  history.  Palpitation  and  shortncHw  of  breath  were 
first  noticed  six  months  before*  after  an  attack  of  influenza,  Proptosis  and  tlie  goitre 
followeiL  The  enlargement  of  ttic  thyroid  tfi  moderate  in  amount  and  uniform.  Marked 
pulsation  of  the  carotids.  The  usual  mnnnnr  and  thrill  over  the  goitre.  Systolic  Apex 
murmur*  No  cardiac  hypertrophy.  Ouc  marked  Bymptom  is  the  fidgcttiness,  rcstleBaoeia, 
and  irritability  of  the  patient.  There  U  also  a  conatant  ahort  cough.  As  there  ifl  QO 
tracheal  stridor  and  no  cxj>ectoi*ation,  tliia  j«  probably  largely  nervous.  Pulsc-rfttu, 
130-140.  liargest  circutnference  of  neck  over  the  thyroid  gland,  fourteen  and  a  quarter 
inches,  ralliative  treatment  with  belladonna,  digitali.-i.  and  thyroidin  tiibeliie  gave  no 
gornl  result.  June  28  :  Itemoval  of  the  right  half  of  the  Ibyroid  (the  larger  loljc)  and  part 
of  the  i.stlimus.  Theoi>eniliou  presented  no  special  ditheulty^savc  with  the  isthmus,  which 
was  large  and  lobulatcd.  This  waa  peeled  off  the  trachea  up  to  its  junction  with  the  left 
Mkj,  trfinsfixetl  with  two  p^tcrilised  silk  interlocking  ligatures,  and  cut  away,  the  slump 
beiug  partKl  down  to  within  a  safe  distance  of  the  ligatun^.  For  the  first  few  days  the 
patient's  condition  of  incessaut  restlessness,  with  the  consequent  tax  upon  her  feeble 
Btreugth  and  the  disturbance  of  the  wounds, gave  rise  to  much  anxiety.  Save  when  under 
the  influence  of  morphia,  the  patient  was  never  gtill  for  more  than  a  few  minutes.  She 
"wm  c,onntaut]3''  hawking  and  trying  to  expectorate,  at  one  moment  on  her  tmck,  then 
on  one  side,  t>he  cou^plaincd  greatly  of  the  heat,  and  as  soon  as  a  sheet  was  dr^wn  over 
her  she  would  puU  it  off  again.  Thanks  to  Dn  Taylor's  watchfulness,  the  patient  made  ft 
gootl  though  slow  recovery  ;  the  wound  healed  in  eight  days.  In  June,  1S95,  Dr.  Taylor 
reported  as  follows  (it  will  be  seen  that  though  there  was  markLnl  improvement,  theopcm* 
tion  had  not  effected  a  cure)  ;— '^  Proptosis  less  marked.  Breath lessness  better.  Palpita- 
tion less.  Measurement  of  neck  now  twelve  inches.  Pattent  was  able  to  skate  last 
winter,  and  can  walk  ordinary  distances," 

On  April  23,  1900,  Dr.  Taylor  wn>te  at  my  reqtiest :— *'  In  my  opinion  the  breathless* 
nesH  is  much  improved,  but  the  |jroptosta  and  palpitaAion  on  exertion  are  still  mark:e<b 
She  16  quite  as  restless  and  excitable  aa  before.  Her  general  health  is  very  goo.1  ;  she 
ia  able  to  walk  eight  or  ten  niile^  at  a  stretch  :  the  slightest  hill,  however,  produces 
breatblcssneaa  and  palpitation.*' 

Ill  the  foUowiiig,  my  fourth  case,  there  was  evidence  of  auto-intoxi- 
cation or  thyroidin  poisoning  at  tlie  time  of  the  openUion,  and  it  would 
probably  have  been  wiser  to  Itave  deferred  the  operatioin  though  I  am 
strongly  of  opinion  that,  witlioiit  operation,  life  wouhl  have  closed 
quickly,  and  from  the  same  cause,  judging  from  other  eases  which  I 
have  seen  in  a  Uke  condition. 
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0»  D.»  let.  25t  w»ft  sent  to  rae  May  13,  1899,  t»7  r>*"'  Souili,  of  8t.  LeoDAnK  «»ili  lu* 
exoi»hthalniic  gnitre  affecting  the  whole  j^'Uad,  but  especially  the  right  lobe,*  The 
trouble  had  Itegun  ci^htcfii  months  a-iio,  mui  hml  been  steadily  continuoos  in  spite  of 
varietl  treatment.  Ijatterly  there  tmcl  betni  some  interference  with  reR(>imtion,  the  patlenVs 
breath  beitip  fihort  on  exertion  during  the  day  time,  and  at  niglit  there  was  a  feeling  of 
dread  of  Huffiication  on  lying  down.  The  kiuflne*«  of  the  i>ruit  and  the  dii^tinetnc^  of  the 
thriiJ  and  j^ulwition  made  it  fiomewhat  difficult  to  Ije  certain,  but  no  tracheal  stridor  could 
be  ujadeout.  The  patienrs  pid»e  wai*  fmni  120  to  130,  tciiijierature  loo"^.  Her  comiition  waa 
one  of  great  reMlesaneasand  agitation.  While  the  above  facts  made  operative  interfereaoe 
very  rinky.  |>rolonged  treatment  had  fniled,  the  Hwelling  was  steadily  increasing*  and  with  thia 
we  It*  already  noticc<l  a  ming  piilse-mte  and  temperature  and  increasing  rest  Icsanesa  and 
agitjvtion.  If  1  haii  nent  the  patient  home,  I  Wlievc  that  death  would  have  soon  followed 
with  an  increase  in  the  aljove  symptoms  and  eurdiae  failure.  To  defer  the  opemtion,  and 
keep  the  patient  in  a  general  Nurgical  ward  to  watch  her,  would,  I  consider,  have  been 
even  more  quickly  harmful.    Operation,  in  spite  of  its  dangers^  gave  her  a  chance. 

Her  reatle«sne«*  waa  certainly  not  gre^iter  than  in  Dr.  A.  E.  Taylor*«  case,  to  which  I 
have  referred,  a  patient  of  alx>ut  the  same  age,  who  had  recovere*!  from  the  operation, 
fcspeaking  now  with  more  ex|r>eriencc,  I  doubt  if  1  should  o|>erate  again  on  a  ease  in  which 
the  pul»e-i-atc,  the  temperature,  and  the  restlcssnt^s  were  of  such  anxious  omen  as  in  these 
two  eii8e«.  If  I  did  operate,  I  should  adopt  Mr.  Paurs  plan^and  [dug  the  wound  with  dry 
sterilised  gauj^e. 

The  operation  waa  on  May  15.  The  only  difficulty  met  with  was  the  Iftrgje  atxe  of  the 
isthmus  and  the  firmness  with  which  this  and  the  right  lolje  were  connected  to  each  other 
and,  by  dennc  fascial  layers,  to  the  trachea.  The  junction  of  isthmus  and  the  right  lobe 
was  divideil,  partly  by  snipping  through  with  scissors,  partly  by  tearing  thmugh  with  a 
steel  director.  The  stinnp  left  wa-^  pared  down  with  sciasorH.  The  right  IoIk'  was  uniisti- 
ally  deoM!  and  showcti  no  ct^lloid  change,  and  no  evidence  of  any  adenoma  or  cysts,  ihc 
pnlrte  at  the  close  of  the  operation  was  140,  and  the  same  at  10  p.m.^  when  the  temperature 
was  io3°»  The  patient  from  the  time  of  the  panaing  off  o[  the  anaesthetic  hntJ  lieen  con* 
stantly  rest  lens,  throwing  herHulf  alMJut.  This  condition  continuetl,  in  spite  of  treatment, 
thnmj^djoul  the  nigiit  ond  next  day.  The  pulse-rate  rone  to  160  and  180,  and  the  (patient 
dieii  **udderd,v  from  enrdiac  failure,  alMtul  twenty-four  houi-s  after  the  ot>eration.  At  the 
necropsy  the  wound  hniketi  natural  ;  the  only  abnormal  condition  found  was  the  pr^ence 
of  a  go<xl  deal  of  sticky  mucus  in  the  hrottchial  tubes, 

Hwviiig  stated  my  own  views  on  the  subject  of  thyroidectotiiy,  I  will 
next  pliice  before  my  readers  other  opiiiioiis. 

Dr.  C  A.  Muy^j,  of  Roel jester,  U.S.A.,  whose  name  sttinds  so  high  in 
nhthmiiital  surgery,  has  rereiitly  given  his  experience  of  partial  thyroid- 
ectomy for  exophthahnic  goitre  bused  upon  40  eases  {Medical  Record, 
Nov,  5,  1904,  p.  734).  He  has  preferred  thyroideetomy  to  operations 
upon  the  cervical  synipfttlietic  because,  '*  while  good  results  have  been 
thus  obtained,  these  operations  show  a  considerable  mortality,  and  are, 
moreover,  liable  to  the  same  disagreeable  symptoms  whieli  often  follow 
partial  tliyroideetomy/-  His  rule  with  regard  to  operation  is  to 
operate  if  the  condition  is  fair;  but  if  the  pulse  is  from  130  to  160,  if  it 
fluctuates  in  tension  or  rrtpidity,  if  there  is  an/cmia  with  swelling  of  the 
feet,  he  places  his  patients  on  belladonna  for  some  days.  In  the  more 
severe  cases  .r-ray  exposures  tire  contintied  front  two  to  six  weeks.  Of 
the  40  eases  operated  an  6  died,  i  death  occtuTing  on  the  table,  2 
fifteen  to  eighteen  inoirs,  and  3  from  twenty-four  to  seventy-two  hours, 
after  operation.  Two  of  these  cases,  Dr.  Mayo  points  otit,  should 
not  have  been  operated  upon,  owing  to  the  gravity  of  tlieir  condition, 

•  This  enlai-geiiient  of  the  isthmu'*  wa^  a  niflrke<l  feature  ;  it  reached  from  the  thyroid 
cartilage  to  the  mannbrinm.  Very  distinct  thrill  and  pulsation  were  noticeable  over  the 
ewelling,  together  with  a  loud  rasping  bruit. 
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In  the  last  25  cases  operated  on  for  exoplithalmic  goitre  only  2 
died.  The  fatal  cases  suffered  from  au  exaggeration  of  their  previous 
symptoms,  the  jerking  tremor,  increasing  rapidity  of  pulse,  and 
exophthalmos.  As  pointed  out  by  Feiiger,  degeneration  of  the  heart 
nuisele  will  account  for  some  of  tlie  sudden  deaths,  while  lliyroid 
absorption,  shoekj  aniemia,  and  general  nerve  exhaustion  will  aeeount 
for  most  of  the  other  deaths  which  are  not  due  to  the  anaesthetic. 
Dr.  Mayo  has  completed  the  operation  with  cocaine  in  10  eases  ;  in 
2  chloroform  was  required  as  well.  Cocaine  was  chosen  in  the 
worst  eases,  especially  those  with  a  rapid,  fluctuating  pulse,  hut  the 
operator  could  not  see  that  any  diiferenee  as  to  shoek  or  thyroidism 
existed  between  local  and  general  autesthesia.  He  prefers  ether.  If 
mucus  aceumulates  in  the  air- passages,  the  patient  is  allowed  to 
come  round  sufticiently  to  cough  it  up,  and  then  chloroform  is  sub- 
stituted.    Kocher*s  collar-incision  was  employed. 

Dr.  Mayors  remarks  on  after-operation  thyroidism  will  be  read  with 
interest;  **  Thyroidism  of  some  degree  is  common.  It  is  not  from 
rough  handling  and  forcing  secretion  into  the  veins.  If  so,  it  would  be 
equivalent  to  hypodermic  injection  with  iunnediate  eflfect,  when  in 
reahty  it  comes  on  after  some  hours,  and  is  due,  apparently,  to  absorption 
of  the  wound  serum  with  some  thyroid  secretion  in  suspension.  Thus 
many  of  the  symptoms  of  Graves'  disease  are  not  uncommon  fur  the 
first  few  days  following  the  removal  of  ordinary  colloid  cystic  goitre. 
For  tins  reason  we  drain  exophthalmic  goitre  wounds  as  freely  as  we 
would  aseptic  process.  If  there  is  anything  whicli  increaseH  absorption 
in  wound  or  gland,  it  is  loss  of  blood.  Therefore,  should  the  patient 
lose  a  quantity  of  blood,  every  effort  sliould  be  made  early  to  replace 
the  quantity  lost  or  more  by  saline  solution.** 

Alhet't  Kocher  has  reported  (Mitteilttrnfen  a  tits  d,  Gren^ifMticn  d, 
Med,  u*  C7uV,>  igo2,  Bd,  ix.  Hft.  2)  the  cases  uf  exophthalmic  goitre, 
74  in  number,  which  were  under  his  father^s  eai*e  between  the  years 
1 88 J  and  1899.  As  I  have  been  unable  to  see  the  original  paper, 
the  following  is  taken  from  an  editorial  article*  (J&tini.  Amer\  Mad, 
As»o€.,  May  Jj,  1903),  Fifty-nine  of  the  74  eases  were  operated 
upon.  Four  died  with  symptoms  of  tetany  within  ten  days  of  the 
operation.  Of  the  remaining  55,  39,  or  about  three-fourths  of 
the  cases,  had  unpleasant  post- operative  symptoms.  These  consisted 
of  transitory  psychic  disturbances,  irritability,  oppression,  palpitatiiui, 
sensation  of  heat,  general  tremor,  sweating,  vomitiug,  fever,  timl  irregular 
frequent  pulse  ;  in  fact,  temporary  increase  in  the  syniptoms  present 
before  the  operation.  The  fever  and  tachycardia  persisted  in  all 
the  39  eases.  The  other  symptoms  mentioned  occurred  in  the 
nuijority  of  the  cases.  The  possibihty  that  these  symptoms  were 
due  lt>  an  acute  ti>xamua  froui  absorption  of  certain  substances  pressed 

•  The  above  article  claims — extravrtgantlj,  afl  it  seeraa  to  me — that  **Prt>f.  Kucherhaa 
Ciincluaively  JeinonBtmteil  that  fiurgicnl  prrxictlures  give  by  far  the  beat  results  ever 
obtained  hi  Ibe  treatment  of  tliia  affection.**  No  details  whatever  are  given  as  to  the 
operative  iechiiifjue  employed — it  wai«  probably  a  coriibinatiou  uf  lij^atyrc*  of  the  arteries 
ami  partial  thyroidectoiiiy  (p.  704)— or  the  exact  nature  and  duration  of  the  76  j^er  cent, 
of  **cureB^'  claimed.  While  I  have  been  imftble  to  obtain  a  aight  of  theori^'ual  pju>p»" 
1  have  thought  it  jtist  to  Pr^f.  Kocher  to  refer  to  this  account,  iuonnplete  aa  it  is^  o 
work  he  baft  dane  in  this  direction. 
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from  tlie  gland  during  the  operation  is  diecassed,  but  no   satisfactory 
rived  at.     The  other   i6  patients  had  no  disagree- 


casea   opemted  on,  or  76  per 
8,   or  14   per  cent,  decidedly 


exphoudion 

able   after-effects,     Forty-6ve  of    tlie 
cents  afe  stated  to  have  been  cured ; 

improved  ;  2,  or  3*5  per  cent,  were  only  sliglilly  improved ;  4,  or 
0*7  per  cent.,  died  with  syniptoms  of  tetany.  Necropsies  obtained  in 
3  of  the  4  fatal  cases  showetl  tlje  following.  In  the  fii*st  ease 
there  was  a  persistent  thymus,  the  hcaii;  was  dilated,  there  was  a 
tluid  exudation  in  the  serous  cavities,  and  the  superior  cci*vical 
gan^liuu  was  niucli  enlarged.  In  the  second  case  deatli  was  due 
to  double  pnoumnnia  and  pleurisy.  The  fatal  result  in  the  third 
case  was  believed  to  be  due  to  the  severity  of  the  intoxication,  this 
being  confiimed  by  the  ililated  heart,  the  jaundice,  and  softened  liver 
and  spleen. 

Dr.  Frank  Hartley,  surgeon  to  the  New  York  Hospital,  in  a  recent 
^aper  {Annalfi  of  Surijeri/f  July,  1905),  takes  a  favourable  view  of  partial 
thyroidectomy  for  ex(^phthalmic  goitre.  He  allows  that  in  several 
hundred  cases  the  ultimate  results  have  been  more  or  less  imperfectly 
observed.  In  about  125  cases  where  observations  have  been  made 
carefully  and  in  detail  at  jjeriods  varying  fr*:au  six  months  to  twelve 
years,  and  where  sufficient  gland  tissue  has  Iieeu  removed,  he  main- 
tains tlmt  tlie  pulse  rate  has  fallen  within  forty-eight  hours,  and  the 
other  symptoms  have  been  relieved  within  the  first  Tveek.  The 
exophthalmos  nmy  persist  for  some  years.  He  considers  that  the 
symptoms  have  been  best  relieved  wlien,  in  addition  to  removal  of 
one-half  of  the  gland  and  the  isthmus,  part  of  the  opposite  lobe  has 
been  taken  away,  or  the  superior  or  inferior  thyroid  artery  of  the 
opposite  lobe  tied.  He  has  used  ether  or  gas  and  ether  always* 
*' An  experienced  anffisthetist  is  absolutely  necessary,  and  a  very  small 
amount  of  anaesthetic  is  to  be  used."  Fifteen  cases  are  given,  of  which 
fourteen  recovered.  These  patients,  **  seen  at  times  varying  between 
one  month  and  seven  and  a  half  years  following  their  operation,  are  in 
good  health,  and  able  to  w*ork  without  discomfort.  They  have  all  lost 
their  anxiety  and  nervousness.  Their  muscular  tremor  and,  in  all 
but  three  cases,  their  exophthalmos  have  disappeared."  The  single 
death  in  this  series  was  from  sudden  cyanosis  and  failure  of  respiration 
and  pulse  during  the  operation.     No  necropsy  was  permitted. 

Dr.  li  Farqnhar  Curtis,  of  New  York,  gives  the  later  results  in  four- 
teen cases  of  exoplithalmic  goitre  treated  by  partiul  thyroidectomy  (Ann. 
ofSitrg,f  March,  1906,  p.  343).  Four  cases  died  from  acute  tliyroidism. 
All  were  cases  of  advanced  disease,  *' Of  the  ten  cases  who  recovered 
from  operation,  one  was  improved,  but  has  not  been  seen  since.  One 
case  was  improved  for  two  years,  relapsed  later,  had  one  artery  tied  on 
the  other  side  with  improvement,  and  again  relapsed.  Eight  cases  can 
be  claimed  as  practically  cured,  having  been  followed  six  months  {two 
cases),  eighteen  months,  two  years,  five  years,  seven  years,  eight  years, 
and  twelve  years.  Two  of  the  cases  were  slight^  but  the  rest  were 
serious  and  some  in  a  dangerous  condition.*' 

In  his  Bradshaw  Lecture  on  Exophthalmic  Goitre  and  its  Treatment 
(Lancet,  Nov,  ii,  1905),  Dr.  G,  R.  Murray  is  of  opinion  that  the  risks 
of  surgical  treatment  are  unfortunately  so  great  that  **  I  do  not  consider 
partial  thyroidectomy  is  advisable.     I  have  only  seen  this  operation 
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performed  in  two  cases,  but  both    patients    died    within    an    hour 
or  so.'* 

In  Biipi>ort  of  his  i?iigge,stion  that  j"-my  treatment  sUoald  be  fuither  tried,  Dr.  Murray 
quotes  the  following  cases^  which  are  noteworthy  :  *'  Beck  {La  Stm.  Mt'd.,  4  tily  19,  igoS^ 
p.  J40),  after  excision  of  ont:  lobe  of  the  eiihirgcd  thyixjid,  exposed  the  other  lobe  to 
ip-rays.  In  Ivro  cases  m  which  this  treatinL*iit  was  carried  otit^in  one  eighteen  and  the  other 
three  moTitlis  nf Ler  the  operation,  which  had  only  proluced  nn  improvemt^ril,  areiiiarlcable 
tliniinution  in  the  BcivouiincsR  and  tachycardia  was  observetl.  In  a  thin!  severe  case,  in 
whieti  the  jr^nvj  treatment  wa,'*  ntarteil  a  week  after  the  operation  by  a  daiiy  L*Jti>osure  of  at 
fimt  tive  and  then  ten  minutos,  the  im|)rovement  was  innnediate  and  rapid.  At  the  end  of 
a  wec^k,  the  treatment  was  suspended  for  a  week,  when  it  was  found  that  the  pulse  hatl 
fallen  from  160  to  180  t>efnre  the  operation  to  So^  and  the  exispbthalmoH  liad 
nearly  disappeared^  After  that  the  i'-ray  treatment  wan  given  for  five  minutes  each 
week.  When  neea  five  months  after  the  operation  the  remaining  halt  of  the  goitre 
had  disiapfjcared,  as  had  also  the  exophthalmos  and  tachycardia.  It  i«^  ho\\'ever,  dithcult 
to  determine  whether  this  satisfactory  result  is  to  be  nttributctl  to  the  operation  or 
to  the  ir-rays^  or  both.*^ 

As  the  operation  of  partial  removal  of  the  thyroid  has  already  been 
fully  described,  it  only  remains  to  refer  to  one  or  two  details.  As  I  liave 
advised  before,  if  thyroid  tabloids  have  been  given,  they  shotikl  be  with- 
held for  some  days.  The  most  important  point  is  the  question  of 
anaesthesia.  Where  no  dyspnoea,  tracheal  stridor,  &c.,  are  present, 
there  are  still  two  dangers  to  which  patients  with  exophthalmic  goitre 
are  especially  liable,  viz.,  cardiac  collapse  and  the  collection  of  mucus 
in  the  trachea  and  air-passages.  My  own  experience  of  local  analgesia  in 
cases  of  bronchocele  has  been  in  one  case  of  malignant  disease  requiring 
ti'acheotomy  in  which  a  general  anaesthetic  liad  to  be  substituted,  and 
one  of  a  large  ordinary  bronchocele  causing  tracheal  stridor  in  which 
eucaine  was  used  successfully  to  complete  the  operation  iifter  the  skin 
incision  and  exposure  of  the  goitre.  If  a  local  anfesthetic  is  employed 
the  operator  must  not  be  led  into  any  hurrying  of  the  operation,  and 
thus  risk  of  pulling  or  squeezing  of  the  parts.  A  trial  of  eucaine  is,  I 
consider,  justified  wliere  a  surgeon  decides  only  to  remove  the  iothnuis, 
and  in  a  case  of  an  exophthalmic  goitre  causing  dyspnoea  in  addition  to 
other  symptoms,  As  in  all  cases  of  local  analgesia,  the  instruments 
must  be  kept  out  of  the  patient^s  sight,  a  matter  of  some  diiliculty 
here.  Personally  I  should  prefer  administration  of  ether  or  A.CE. 
mixture  by  careful  hands,  chloroform  being  substituted  as  soon  as  a  due 
degree  of  stimulation  has  been  reached,  eucaine  and  oxygen  being 
always  ready  at  hand. 

While  I  am  doubtful  whether  the  effects  of  squeezing  and  handling 
are  as  harmful  in  operations  for  bronchocele  as  has  been  maintained  by 
others,  it  will  be  well  to  be  especially^  careful  liere,  and  for  the  same 
reason  tlie  previous  sterilisation  should  be  gejitly  carried  out.  Any 
cut  or  crushed  am'face  leff,  as  after  deahng  with  the  isthmus,  should  be 
as  small  as  possible.  The  cautery  should  never  be  employed  in  these 
cases  owing  to  their  poor  vitality  and  the  additional  risk  of  infection. 
The  wound  is  always  to  be  drained*  Dr.  Mayors  advice  about  infusion 
will  be  remembered,  and  *  »«at'8  condition  adttjits  of  it,  it 

would  be  well,  espe*  Uiose  increasing  rapidl}^ 

to  follow  Dr.  1  ^erior  thyroid  vessels 

on  the  opposi  four  cases  under  the 
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late  V.  Mikulicz  and  Sclmlz  in  wliich  a  return  of  the  symptoms  bas  been 

reported  after  a  purtial  thvriudectomy. 

(2)  Ilt-motal  of  ih*'  »K///mMK,— Where  the  goitre  is  very  lai^e,  tbe 
|>atient*s  (.'otHlition  so  grave  as  to  render  it  probable  that  any  more 
radit'al  operHtion  will  end  fatally,  thin  method  may  be  adopted.  It  has 
been  deseribed  at  p*  696.  I  sljould  be  iuelined  to  add,  if  t!ie  condition 
ofthe  patient  admitted  of  it,  H[j;atnre  of  the  two  superior  thyroid  ves&els, 
a  comparatively  easy  step  with  the  wound  already  made* 

(3)  Litjatiu'e  of  the  ilqfruui  vfrndu  (j*.  707)* — It  is  noteworthy  that 
Prof,  Kocher,  alter  all  his  experience,  bus  cunne  to  this  couclttston  ; 
*'  In  Basediuv's  disease  a  combined  excision  and  li<^ature  gives  still 
better  results  than  ligature  alone  ;  but  excision  is  often  too  dangerous, 
and  one  is  very  glad  to  leave  matters  alone  after  ligaturing  the  three 
thyroid  arteries,  whicli  are  often  dilated.*'  Tlie  objection  to  adopting 
this  .step  is  that,  while  the  superior  thyroid  vessels  are  easily  found, 
ligature  of  the  inferior  thyroid  artery  may  be  extremely  dilHcult  (p.  7o8), 
It  has  happened  on  more  than  one  occasion  that  it  h«s  been  found  easier 
to  remove  half  the  gland.  Owing  to  the  difficulties  met  with  here, 
ligature  of  the  thyroid  vessels  may  prove  a  prolonged  procedure,  thus 
bringing  about  the  verv  risks  which  have  been  emphasised  above. 

(4)  Exo{hjfroprx(/,^Fv{}t*  division  of  the  deep  eervicid  fascia  and 
displacement  uf  tlie  gland  forwards,  with  its  objectw,  has  been  tdUuled 
tu  at  p.  679.  The  objections  to  adopting  this  step  are — (a)  Its  un- 
certainty as  to  the  production  of  atrophy  of  the  gland,  (b)  The  certain 
risk  of  infectifjn,  however  carefully  the  skin  has  been  sterilised  at  Hrst. 
As  already  pointed  out,  patients  with  exophthalmic  goitre  are  subjects 
ready  for  infection,  (c)  Grave  nequehe  such  as  tetany,  and  those 
referable  to  disturbtuiee  of  the  recurrent  inryngeal  nerve,  e.ff,^  dyspneea 
and  pneumonia  have  followed  the  adoption  of  this  step.  ((/)  What  Ih 
known  in  the  phraseology  ofthe  present  day  as  the  **  cosmetic  "  result 
is  likely  to  be  bad. 

(5)  Rt*moral  of  (he  tervkal  sj/mpathetic.  —  *J'his  is  described  at 
p.  740. 

QuestioE  of  Operation  in  Cases  of  Malignant  Diaease  of  the 

Thyroid. — Both  smeomata  wnd  carcinuniata  may  be  met  with  ;  which 
variety  is  the  more  frequent  has  not  yet  been  definitely  determined. 
Limacher,  of  Berne,  found  the  proportion  to  he  44  sarcomata  and  38 
carcinomata.  Both  often  develop  in  a  gland  already  atlected  by  goitre, 
a  fact  to  which  I  have  already  iillnded.  Sarcoumta  occur  in  younger 
subjects,  A  third  variety  of  malignant  disejiHe  is  the  mysterious  malig- 
nant adenoma^  only  distinguished  by  the  [leculiarity  of  its  metastases, 
will  ell  especially  atfect  the  boties,  t^,</,,  skull,  sternum,  tic.  These 
metastases  may  appear  while  the  thyroid  itself  appears  normal.  Fnrtlier, 
it  may  be  impossible  to  detect  either  in  the  apparently  normal  thyroid 
or  the  metastases  in  the  bones  or  lungs  any  histological  ditlerence  from 
imrmal  thyroid  tissue  (Eiselberg,  v.  Liergniaun's  Sunjeyi/j  vol,  ii,  p. 
349).  The  operative  steps  here  are  attempletl  removal  and  tracheotomy* 
With  regard  to  the  tirst,  the  surgeon  must  consider  here  most  carefully 
whether  any  operation  is  justifiable.  In  the  hrst  place,  the  risk  of 
injury  tu  the  recurrent  laryngeal  is  much  increased  irnm  the  tendency 
of  a  malignant  growth  to  creep  round  the  trt»  he  sulci 

between  the  large  vessels  and  tiie  windi  the 
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cH|>sule  of  ihe  glaiid  and  adjacent  iiupartaut  parts.  Secondly,  these 
growths,  especially  if  rapid,  tend  to  creep  down  into  the  anterior 
mediastinum,*  behind  the  sternuiii.  Thirdly,  in  addition  to  these 
dangers^  there  must  be  considered  that  of  glandular  invasion — e./?., 
cervical,  mediastinal,  bronchial — ^and  the  doubtfulness  of  getting  all  the 
growtli  away,  and  the  increased  risks  of  haemorrhage  and  infection. 

Mr.  Sydney  Jones  End  Mr.  Battle  publi«hed  (*SSt.  Ihiyma^M  Himp,  Bep,^  vol.  xvii. 
p.  232)  an  interesting  case  of  sarcoma  of  the  thyroid.  The  malignancy  probably  aup^r- 
veuetl  upon  previous  ordinary  enlargement  of  the  gland»  It  was  operated  on  repeatedly, 
on  the  first  occasion  s^vy  extensively,  one  stern o-miLsto id  being  divide^il,  July  16,  1887,  A 
second  operation^  Nov.  2,  found  both  the  sheath  of  the  carotid  and  the  Oiaophaguii 
involved.  Two  mouthn  later,  tracheotomy  was  required  owing  to  freah  recurrence.  Two 
further  operations  were  perfurmed  in  the  next  three  montha,  and  the  tracheotomy-tube 
now  not  proving  long  enough,  the  useful  devfee  of  .securing  a  piece  of  large  drainage-tube 
to  a  f  iill*fiiRed  Durham's  cimnula  made  the  patient  comfortjible.  A  little  later,  April  5, 
18&8,  severe  bromorrhage  toot  place  from  the  common  carotid,  and  two  ligatures  were 
applietl  above  and  beluw  an  opening  in  this  vessel.  The  patient  sank  two  days  later^  some 
dyspncea  having  returned  at  the  last,  Kotwithstanding  Ihe  rtipid  recurrence,  tife  waa 
prolDoged  with  comfort  by  the  repeated  operations  for  some  months.  In  the  fact  that 
*'  the  local  malignancy  was  great,  the  general  maligoftncy  wi/,"  this  case  of  sarcoma  con- 
trasts strongly  with  those  of  carcinoma. 

Dr.  Eotter  {Arch.f.  Klin,  Chir.,  Bd.  xxxi.  Heft  4 ;  Year-Book  of  Treat' 
wentf  1885,  p*  138)  gives  details  of  fifty  cases  of  malignniit  disease  of 
the  tlij^roid  submitted  to  operation.  Of  these  eight  died  in  the  first 
twenty- four  hours,  five  at  the  end  of  the  first  week,  and  eight  at  the 
end  of  the  second  week.  Only  four  patients  remained  free  from  a 
recurrence  at  the  end  of  six  months.  While  some  of  the  last  thirteen 
oases  may  have  died  from  causes  more  preveutihle  at  the  present  day, 
these  figures  point  very  strongly  to  the  conclusion  that  in  malignant 
disease  of  the  thyroid  attempted  removal  is  most  rarely  justifiable. 

Mr,  Berry  (2nd  ed.  of  Mr,  Butlin's  Operat,  Surg,  of  Malig,  Dis., 
p.  216)  gives  statistics  which  show  clearly  that  in  the  vast  majority  of 
cases  the  operation  does  not  result  in  a  cure.  Unless  performed  at  a 
very  early  stage,  before  perforation  of  tlie  capsule,  the  operation  is  attended 
by  a  high  mortality  owing  to  the  attempt  to  remove  thoroughly  a 
disease  which  has  involved  important  structures.  Wiiere  death  has 
occurred  a  few  days  after  the  operation,  secondary  deposits  have  been 
fouud  at  the  necropsy  in  a  large  number  of  cases.  The  diagnosis  in 
the  earlier  stages  is  difficult,  it  being  especially  hard  to  say  with 
eertainty  that  the  trachea  and  pharynx  are  not  already  involved.  With 
regard  to  malignancy  the  chief  aids  will  be  early  fixity,  iiTegnlarity  of 
outline,  and  continuous  growth.  Mr,  Daniel  {Laurel,  July  ig,  1902)  in 
an  interesting  report  of  four  cases  of  sarcoma  of  the  thyroid  points  out 
the  tendency  of  these  growths  to  perforate  their  capsule  posteriorly,  and 
then  extend  downwards  into  the  thorax.  One  of  the  cases  was  especially 
deceptive  clinically.  Even  after  a  free  exposure,  it  appeared  as  a 
pale,  slightly  bossy ,  circumscribed  and  en  capsuled  growth.  Though 
fixed  to  surrounding  jrarts,  it  had  allowed  of  up  and  down  movements  in 

^^— _^ — — — . . — ^ 

*  A  remarkable  inatance  of  malignant  bronchoeelc  ia  figured  by  Billroth  (^€tin,  Sttirg,^ 
pi.  ii.  and  iii.).  It  waa  a  soft  carcinoran,  and  exliinded  down  behind  the  at^nrnm^  com- 
pressing the  right  InnomiiuLte  vein,  and  causing  enormoos  dilatation  of  the  superficial 
veins  of  the  neck  and  front  of  the  trunk* 
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deglutition.  Dr.  Cumston  (he.  gupra  cit,)  relates  an  instnictive  case  of 
sarcoma  bearing  on  this  last  point:  ''The  left  lobe  of  the  gland  had 
attained  the  size  of  an  apple  ;  its  siiifaee  was  quite  smooth,  and  it  was 
movable.  The  skin  was  normal,  and  there  were  no  dilated  veins.  On 
accoont  of  its  rapid  growth  during  the  preceding  ten  weeks,  adiagnoaifl 
of  malignant  transformation  was  made,  and  the  growth  removed. 
Microseopi^al  examination  showed  a  typical  follicular  goitre,  the  upper 
part  of  which  had  become  invaded  by  a  spindle-cell  sarcoma  in  the 
septa  dividing  the  vesicles  of  the  gland.  A  focus  of  sarcomatous  tissue 
was  found  in  the  lower  part  of  the  gland.  The  operation  was  performed 
in  November,  1898,  and  the  patient  died  of  generalised  sarcomatosis  in 
April,  1900.** 

PaUiatire  Traeheotomi/hi  Malignant  Bronchocde. — The  difficulties  and 
dangers  of  tracheotomy  in  operations  on  hron<*hocele  have  been  alluded 
to  at  pp.  647,  705.  Both  are  increased  here.  The  operation  should 
not  be  too  long  defeiTed.  If  once  suffocative  paroxysms  have  set  in, 
cardiac  eollapse  may  occur  at  any  moment.  The  surgeon  must  be 
pre|iared  with  long  tubes  sucli  aa  that  figured  at  p,  680,  or  a  Durham's 
cRunuhi  with  a  movable  sliield  and  drainage  tube  attached.  In  one  of 
Mr.  .\,  Thomson's  cases  (ridt^  injra)  this  became  blocked,  and  a  piece 
of  leaden  pipe,  such  as  is  used  by  gasfitters,  answered  the  purpose.  If 
possible  the  material  should  be  soft,  otherwise  the  tubes  are  likely  to 
lead  to  pressure  ulceration  in  the  trachea,  oinlema  of  the  umcous  mem- 
brane, and  effasion  of  tinid,  thus  increasing  the  risk  of  pneumonia  and 
suffocatioii.  Further  there  is  the  risk  of  ulceration  ofhirge  vessels,  as 
possibly  occurred  in  Mr.  A.  Thomson's  case  given  below.  The  incision 
must  be  a  free  one,  even  exposing  the  thyroid  notch  as  a  guide.  The 
trachea  has  often  to  be  recognised  by  feeling  its  rings.  Where  the 
flattening  is  antero-poslcrior,  care  nrust  be  taken  not  to  perforate 
the  posterior  wall.  Local  analgesia  (p.  650)  should  certainly  be 
tried. 

Mi\  Alexis  Thomson  (Edin.  Med,  JJ^r.,  April,  1905,  p.  363)  advocates 
an  attempt  to  remove  as  much  of  the  malignant  growth  as  possible  in 
preference  to  tracheotomy  in  the  dyspnoea  of  malignant  bronchocele. 
He  thus  compares  tlie  two  alternatives  before  us:  *' Tracheotomy  is 
always  hazardous,  and  it  is  not  too  much  to  say  that  it  may  prove  a 
very  difficult  or  even  an  impossible  undertaking.  .  .  .  The  second  of  | 
the  two  alternatives  has  the  merit  of  greater  certaiiity  and  accuracy. 
The  soft  parts  overlying  the  goitre  are  separated,  after  free  division 
of  the  integument,  by  one  or  other  of  the  incisions  usually  employed 
in  thyroidectomy-  The  surgeon  then  proceeds  to  the  rapid  removal 
of  the  growth,  or  as  much  of  it  as  will  free  the  air  passages 
from  pressure.  Failing  this,  the  trachea  will  have  been  made  so 
accessible  that  the  insertion  of  an  efficient  tube  is  rendered  an  easy 
and  deliberate  undertaking." 

A  careful  study  of  the  instructive  cases  by  which  Mr.  A.  Thomson 
supports  his  view  proves^  I  think,  that  a  surgeon  facing  the  dyspnoea  of 
a  malignant  bronchocele  is  only  justified  in  preferring  partial  t^ 
ectomy  to  tracheotomy  under  certain  conditions.  Tliese  an 
the  surroundings  of  skilled  help,  &c.,are  fRvourable,  when  the  f 
cannot  be  felt  or  found  after  a  free  mediim  incision,  or  wh< 
retro-sternnl  growth  that  is  causing  pressure  on  the  tra< 
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case  in  one  of  Mr.  Thomsoii's  patieiita.  TJie  personal  equation  of  the 
operator's  experience  has  also  to  be  considered*  But  I  do  not  think  that 
we  can  go  farther  than  this,  and  say  that  partial  th3^roidectomy  is  always 
to  be  preferred  to  tracheotomy.  In  the  first  of  Mr.  Tlioruson's  cases, 
probably  ft  sarcoma,  it  is  clear  that  the  opening  in  the  oesophagus — and 
it  is  to  be  remembered  that  tins  happened  in  experienced  hands — mif^ht 
have  materially  shortened  tlie  seven  weeks*  prolongation  of  life  Further, 
the  fact  that  the  large  vessels  ma3'  be  not  only  eml*cdtled  in,  hut 
infiltrated  and  softened  by,  the  growth  must  be  borne  in  mind*  In 
the  second  case,  which  survived  three  months,  the  bleeding  was  *' incon- 
siderable/* which  is  certainly  unusual  in  these  cases*  It  is  to  l>e 
remembered  that  these  remarks  are  made  without  in  any  way  criticising 
the  wisdom  of  the  operator  in  his  deciding  upon  partial  thyroidectomy. 
I  only  doubt  if  his  cases  prove  that,  even  with  the  skill  with  which  he 
carried  it  out,  this  treatment  can  be  widely  used  in  meeting  the  dyspncEa 
of  malignant  bronclioceles. 
Treatment  of  an  Enlarged  Thyroid  by  Ligature  of  the 

Arteries* — Pruf,  Wolfler,  who  revived  tins  metliod,*  shows  (l)  that 
considerable  shrinking,  with  marked  relief  to  the  dysptJiea,  should 
follow  it,  if  successful,  in  a  few  days,  and  that  there  should  be  no 
reaj^pearaiice*  (2)  Spleinlid  results  are  here  opposed  by  utter  failures. 
If  in  the  latter  cases  all  the  four  arteries  have  been  tied,  abnt>rmal 
vessels  have,  perhaps,  existed.  On  this  point  he  qotjtes  Billroth  as  to 
whether  the  atrophy  will  be  permanent:  '*  If  all  four  arteries  have 
been  tied,  i/es  ;  if  the  circulation  ia  re*establisl*ed  either  through  one 
of  the  principal  arteries  or  through  the  vasa  vasorum,  no/* 
{3)  Experience  lias  shown  that  ligature  of  all  the  four  arteries  is  not 
followed  by  gangrene  of  the  thyroid*  According  to  v.  Eiselsberg, 
"this  method  is  frequently  associated  with  recurrences " ;  others 
have  recorded  myxcedema  as  a  consequence. 

According  to  Prof,  Kocher,  **  ligature  of  the  thyroid  arteries  finds  its 
chief  application  in  the  following  : — (l)  In  Basedow's  disease.  In 
this  aff<^ction  a  combined  excision  and  ligature  gives  still  better  results 
than  ligature  alone  ;  but  excision  is  often  too  dangerous,  and  one  ia 
very  glad  to  leave  matters  alone  after  ligaturing  the  three  thyroid 
arteries,  which  are  chiefly  dilated.  (2)  In  large  vascular  colloid 
tumours,  especially  of  the  diffuse  kind,  where  excision  is  too  serious 
an  undertaking,  first  on  account  of  luemorrhage,  and  secondly  on 
account  of  the  sudden  loss  of  a  mass  of  tliyroid  tissue  which,  though 
diseased,  was  still  assisting  to  maintain  an  otherwise  imperfect 
function.** 

These  vessels  vary  so  much  in  situation  and  course,  according  to 
the  size  and  growth  of  the  bronclioceles  in  different  directions,  that 
any  dissections  for  finding  them  must  be  uncertain.  The  chief  points 
to  beai'  in  mind  are  the  upper  and  lower  parts  of  the  enlarged  lobe  : 
the  superior  thyroid  artery  is  often  rendered  superficial  hy  the  upper 
lijoit  <if  th<^  ^nmour  raising  it  up.  Both  vessels  nniy  be  enlarged  and 
Si  "'>''  thus  secondaiy  InemoiThage  may  readily  uccur 

•sterile.  The  same  free  incisions  as  for  a 
quired.     On  several  occasions  of  late 
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years  in  tleaiiiig  witli  large  goitres  ciiusiug  dy^pncBa,  after  remaval  of 
one  half  and  the  isthmus,  I  have,  when  uncertain  as  to  the  relief  of 
pressure  on  the  tracliea,  tied  the  opposite  superior  tliyroid  vessels, 
with  good  results* 

Iiigature  of  the  Superior  Thyroid  Artery- 

RiiLATioNs, — This  vessel,  the  first  hraneh  of  tlie  external  carotid^ 
arises  just  ahove  the  hifureation,  about  a  quarter  of  an  inch  heluw  the 
great  eoniu  of  the  hjoid.  At  first,  covered  only  hy  thin  fasciaa  and 
the  platysma,  it  ascends  slightly,  and  thee  curves  downwards  with  a 
tortuous  course,  covered  by  the  de^iressors  of  the  hyoid  bone  and  the 
ster  no- thyroid. 

Operation. — ^The  patient's  head  being  suitably  raised,  and  turned  to 
the  opposite  side,  an  incision,  about  two  inches  loiig^  is  made  along 
the  inner  border  of  tlie  stern o-nnistuid,  with  its  centre  corresponding 
to  the  upper  border  of  the  thyroid  cartilage.  The  superficial  parts 
being  tlivided,  the  sterno-nuistoid  and  the  large  vessels  are  drawn 
outwards,  ami  the  onio-hyoid  downwards  and  inwards,  or  this  may  be 
dividetl.  The  artery  is  then  searched  for  with  the  point  of  a  steel 
director  in  the  hollow  between  the  larynx  and  the  carotid.  Some 
enlarged  veins,  belonging  to  tbe  superior  thyroid,  will  probablj'  require 
division  after  the  applieution  of  double  ligatures. 

Ligatiire  of  the  Inferior  ThjToid  Artery.— This  operation  is  a 
good  deal  more  diffictilt,  owing  to  the  depth  of  the  vessel  and  its  more 
iiufH>rtant  relations.  , 

Ei:i.ATioNs. — The  artery,  the  largest  branch  of  the  thjToid  axis, 
ftRCends  tortuously  inwards  behiinl  the  carotid  sheath,  tlie  middle  cer- 
vical ganglion  and  its  branches  lying  in  front  of  it.  Before  entering 
the  gland  it  lies  for  a  little  distance  in  relation  with  its  posterior  sur- 
face, and  in  this  part  of  its  course  the  recurrent  laryngeal  is  in  close 
contact  with  it. 

Guide. — The  carotid  tubercle  of  Chassaignae,  or  the  transverse 
process  of  the  sixth  cervical  vertebra.  Sir  W.  MacCormac  gives  the 
body  of  the  fifth  cervical  vertebra,  opposite  to  which  the  artery  enters 
the  thyroid  gland.     The  connnoii  carotid  is  also  a  guide. 

Operation. — An  incision,  tbree  inches  long»  having  been  made  along 
the  anterior  border  of  the  stern o -mastoid  coming  dowji  to  the  clavicle, 
as  if  fur  ligature  of  the  carotid  low  dowiu  the  deep  fasciu  is  opened  and 
tlie  sterno-inasttdd  and  the  striictnres  in  the  carotid  sheatli  drawn 
outwards.  The  head  being  now  Hexed  to  relax  the  paits,  the  goitre 
is  raised  and  displaced  inwards,  the  carotid  tubercle  is  felt  for,  and 
the  artery  sought  for  below  it,  by  carefully  working  here  with  a 
director.  If  these  steps  have  failed  to  find  tln^  artery,  the  method  of 
C.  M,  Langenbeck  (v.  Eiselsberg)  should  be  fnllowed.  The  sterno- 
mastoid,  the  large  vessels  and  nerves,  are  drawn  to  the  niidtlle  line, 
and  the  anterior  scalene  sought  for,  which  may  be  recognised  by  the 
phrenic  nerve  crossing  it.  The  artery  will  be  found  running  diagonally 
upwards  and  inwards  at  the  inner  margin  of  this  muscle  after  raising 
the  goitre.     The  vessel  should  be  exposed  and  the  ligature  applied^ 

•  According  to  Billroth  nml  Wolfler^  this  iirtcry  is  oft^in  Enable,  and  thtu  eaaily 
torn,  tlii8  cooditioa  beiDg  perhaps  due  to  fatty  degerieration  from  pressure  of  the 
ln'ootiiiicele. 
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as  far  from  the  thyi'oid  gland  as  poBsible,  so  as  to  avoid  iujuiy  to  the 
recurrent  laryngeal,  which,  as  above  stated,  crosses  over  llie  tnink  or 
ascends  among  the  branches  of  the  inferior  thyroid*  The  neighbour- 
hood of  other  important  structures — e.f/.,  the  phrenic  nerve  and, 
on  the  left  side,  the  oesophagus  and  thoracic  duct — ^niust  be 
remembered. 

Treatment  of  Thyroid  Cysts  (B'ig.  257). — These  are  sometimes 
of  much  importance  owing  to  their  size,  their  important  rehitions,  and, 
as  sliown  by  Mr,  Clutton*s  case  below,  their  occasional  vascularity. 

The  best  treatment  is  excision  whenever  this  is  practicable  ;  with 
nmcb  larger  and  older  ones,  a  safer  one  may  be  incision  and  drainage. 
Injection  with  iron  percbloride  has  given  some  good  results,  but  there 
is  always  the  risk  of  suppuration  and  cellulitis  in  a  very  dangerous  region 
owing  to  the  presence  of  the  larynx  above,  the  mediastinum  below, 
and  of  numerous  veins,  these  being  liable  to  puncture,  and  thus  to 
immediately  fatal  thrombonis,  or,  later  on,  to  infective  phlebitis.  This 
method  is  certain  to  fail  in  thick-walled  cysts,  or  iu  multilocular 
cases. 

Wiiere  the  cyst  is  moderate  in  size  and  not  of  very  long  duration,  it 
should  always  be  excised ;  and  the  case  given  below  shows  that  this 
may  sometimes  be  practised  where  the  cyst  is  huge  in  size  and  of  long 
duration.  The  cyst,  if  not  previously  submitted  to  futile  blistering,  &c,, 
usually  turns  out  easily.  If  it  w^ill  give  more  room  the  cyst  may  be  slit 
up,  and  its  contents  evacuated,  when,  by  seizing  first  one  cut  edge  and 
then  the  other,  it  is  turned  out  in  a  collapsed  and  empty  state.  In 
either  case,  great  care  must  be  taken  to  work  with  a  pair  of  blunt- 
pointed  curved  scissors  (p.  691}.  After  removal  of  cysts  of  any  size 
the  remains  of  the  thyroid  lobe  from  which  the  cyst  is  shelled  out 
looks  collapsed  and  useless.  It  should  not  be  removed,  however. 
The  wound  cavity  Bhould  be  obliterated  by  carefully  applied  pressure 
(p.  693).  Where  much  thyroid  substance  is  left  lacerated,  it  would 
be  well  to  fill  the  wound  for  a  few  days  with  dry  sterilised  gauze 
(pp.  685,  694). 

The  above  remarks  apply  to  single  cysts.  Mr.  Glutton  (St.  Thuman's 
Hosp.  Rep.f  vol  xvi.  p.  173)  has  pointed  out  that  wliere  there  are  umny 
cysts,  or  where  a  cyst  is  combined  with  much  disease,  tlie  whole  half 
of  the  thyroid  affected  had  better  be  removed* 

Where  excision  is  impossible — a  rare  condition — -the  method  of 
incision  is  usually  vei^y  simple.  Tlie  soft  [»arts  having  been  duly 
sterilised,  an  incision  is  made  through  them  down  to  the  cyst,  and  any 
bleeding  points  secured.  The  cyst  is  then  slit  open  and  its  interior 
examined.  This  may  vary  considerably  both  as  to  thickness  and  con- 
tents, and  vascularity  of  lining  membrane.  Thus  the  contents  may  be 
a  serous,  mucoid,  gelatinous,  or  grumoua  material,  or  coagulated 
bloud-clot.  Tlie  amount  of  vascularity  is  of  two- fold  importance  :  if 
of  very  long  standing  the  cyst-wall  may  be  so  fibrous  and  e vascular 
that  sloughing  of  it  may  readily  take  place,  especially  if  the  wound 
becomes  infected.  On  the  other  hand,  it  may  be  extremely  vascular 
{Glutton,  hi\  supra  ctf.),  in  which  case  such  abandant  hremorrliage 
will  take  place  as  to  leave  no  time  for  suturing,  and  require  immediate 
plugging  witli  aseptic  gauze, 

Knownng  how  tedious  these  cases  are  in  granulating  from  the  bottom 
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aud  becoming  completely  obliterated,  I  prefer,  in  the  few  cAsea  where 
excision  is  impossible,  to  suture  tbe  cut  edge  of  the  cyst  to  the  sur- 
rouudiiig  margin  of  the  skin^  and  then,  with  a  sbarp  spoon ^  to  curette 
the  iinitig  membrane,  thus  promoting  tlic  closing  of  the  ca^aty  from  the 
bottom.  The  cavity  is  then  ligbtly  plugged  with  strips  of  sterilised 
gftuze,  and  the  dressings  applied.  But  this  niethod,  by  failing  to  secure 
primary  union,  is  more  tedious  than  tliat  of  excision.  Mr,  Bowlby*8 
cast*  of  reti'o-atenial  cyst  {[».  681)  shows  how  it  may  be  successfully 
employed. 

1  would  again  draw  attention  to  the  very  important  fact  that  in  these, 
aa  in  all  other  thyroid  eases  (and  in  many  others)  where  primary  union 

Fkj,  257* 


Ik 


is  not  secured,  silk  ligatures  or  buried  sutures,  if  many  of  these  have 
been  used,  may  coiitiniie  to  come  away  for  a  very  prolonged  period. 
The  cyst  quickly  iallH  in  and  puckers  tngetlier,  hut  a  sinus  is  liable  to 
persist  through  wliich  ligatures  arc  long  discharged.  Thus,  in  one  of 
Mr.  CbittiUi's  ciiscs  m  sinus  persisted  for  two  years,  and  then  quickly 
closed ;  in  another  the  patient  was  still  wearing  a  drainage-tube  a  year 
after  the  operation. 

As  bearing  on  the  treatment  of  thyroid  cysts  by  excision,  and  as  a 
good  example  of  one  of  the  conipllcations  which  may  follow  operations 
on  the  thyroid  gland,  I  may  now  mention  the  following  case  (Fig.  257) ; 

A  genlleiiiaii,  aged  ^^,  was  sent  to  mc,  towards  the  close  of  1885,  bj  Mr.  Cooper 
Forster,  with  ft  lighi-Biiled  thyixiiil  €ji^t,  almost  coloflsal  in  stce,  aud  reaching  from  ttie 
ear  to  bL4uw  the  chiviclc,  aod  tmtwaitla  into  tha  poaterior  triatigle.    The  tmchea  was 
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tmder  the  edge  of  the  left  atemo^mastoid.  The  swelling  wa^  first  notic'L'd  twenty -six 
jeara  before,  betug  then  about  the  aizc  of  a  hazcl-niit.  Aboiit  Diuuteen  jears  beforeij 
owing  to  iome  dyspticta,  the  swelling  was  tapped  by  Mr.  Foi>ter;  gnulimlly  lutilliDg  iind'' 
increasing  In  sise,  it  was  tapped  by  myself  iu  18S5,  the  Hiiid  being  thick  with  material 
resembling  Parmesan  cheese,  M  the  cyet  quickly  refilled,  1  projxised  free  incision  and 
drainage,  and  sought  l^rst  the  opinion  of  my  old  friend^  Mr,  Durham.  A%  in  spite  of 
tweoLy-six  years'  hiatory,  the  cyst  biul  a  certain  disitinct,  though  limited,  amount  of 
mobility^  Mr.  Durham  adviaed  extirpation  in  preference  to  ineisiou.  This  counsel  I 
accordingly  followed.  Ether  was  taken  very  botUy,  especially  at  first*  An  inci&ion  being 
matie  from  the  angle  of  the  jaw  to  the  right  eteruo-clavicular  articuliitiun,  the  atcnio- 
niRstoid  was  found  spread  out  over  the  cyst  and  adherent  to  it,  perhaps  f roiu  the  previous 
tappings.  Ah  the  patient  waa  breathing  very  ha«ily,  no  time  was  sjjent  in  separating  the 
muscle,  but  the  cyst  was  reached  by  cutting  away  the  iKJhercnt  pari.  The  superior 
thyrnid  vessels  being  found  and  tied,  the  cyst  was  fcuruwl  downwanLs  out  i>f  it«  bed, 
partly  with  the  finger,  partly  with  a  bhmt  dissector;  a  vessel  in  the  |>ositiou  of  the 
middle  thyroid  vein  was  found,  and  a  small  vessel  below  where  the  inferior  thyroid  was 
exfiectetl.  The  chief  attachment  of  the  cyst  was  in  the  middle  line,  where  it  was  cnn- 
neetei.l  with  the  isthmus  (not  itself  enlarged)  by  a  fairly  fleshy  petiicle.  This  wsis 
separnteii  from  the  trachea  and  tied  in  three  pieces,  partly  with  tlie  aid  of  a  steel 
direcUjrt  partly  with  an  aneurysm- needle.  About  fourteen  carbtiliHetl  silk  ligatures  virere 
used,  and  strict  antiseptie  precautions  were  taken  throughout,  including  the  use  of  the 
Bpray.  An  enormous  cavity  remaineii  when  the  cyst  was  shelled  out,  exposing  the 
common  carotid  and  its  bifurcation,  the  larynx,  trachea,  and  tpsopbagus  ;  but,  tbrngh 
a  strong  light  was  thrown  into  the  bottom  with  a  mirror,  nothing  could  be  seen  of  any 
injury  to  the  gullet  or  of  the  recnrrent  laryngeal.  Special  care  wim  taken  to  verify  this, 
as  Inwards  the  clof*e  of  the  operation  (which  lasted  twenty-five  minutes)  there  was  some 
vomiting  of  coffee-grounds  stuif,  streaked  here  and  there  with  brightish  blotxi. 

No  dyspotea  and  no  lividlty  had  been  noticed  during  the  operation,  l>eyond  the 
difliculty  which  IvAul  from  the  tirst  accompanied  the  auR*8thetic,  As  the  effects  of  the 
ether  suljeiiied,  a  peculiar  stridor  was  found  to  accompany  the  breathings  being  much 
more  mark«l  in  inspiration.  The  voice  was  not  aflecte<l,  l>eyond  being  weak,  and  there 
was  no  lividlty.  The  stridor^  but  without  tnarketi  dy8[)nfea,  went  on  increasing  for  about 
two  hours,  the  patient  being  much  alarmeri  from  tlr*?adetl  ■'  cbeiking/*  Though  he  vowc<l 
that  he  could  not  swallow  owiug  to  the  above  alarm  an»l  from  the  feeling  of  soreness, 
'*  bkc  a  bone  in  the  throat,"  he  was  fKjrsuaded  t-o  take  a  dose  of  potassium  bromide,  and 
passed  a  fairly  good  night.  The  next  day  was  a  eomfurtable  one,  and  the  breathing, 
which  was  twenty  in  the  minute,  was  much  easier,  and  perfectly  so  while  the  |>nticnt 
slept.  The  next  two  days  were  very  anxious  ones,  the  stridor  returning,  with  great 
rest k-sjiii ess  and  diBtress  on  account  of  paroxysmal  attacks  of  dyspnoea.  Accompanying 
these  a  condition  of  quiet  delirium  set  in.  The  respirations  ran  tip  to  40^  the  pulse  to  140, 
while  the  teojperature  remained  99*,  The  wound  was  now,  and  throogbtjut,  perfectly 
sweet.  As  there  was  some  carboluria  (without  albumen),  the  drainage-tubes  were 
Bvringetl  out  with  Ixtracic  acid,  and  iodoform!  gauze  dressings  applied  as  Ijcfore.  The 
pulse  was  of  grave  omen,  about  every  ten  ur  twelve  beats  dro[jpiug^  Quttcring,  ami  then, 
i\s  it  were,  fiiaggering  on^  to  luterraiti  again  in  another  ten  beats.  This,  L>r.  Uoodhart 
thought,  might  be  due  to  some  ehh>ra!  that  had  been  given  at  night. 

The  diagnosis  now  w»e  doubtful — whether  one  of  injury  to  the  recurrent  laryngeal,  or 
one  of  oedema  glottidis.  Mr.  Durham,  who  inclined  to  the  latter  vrew%  Hdvisetl  the  use 
of  wanHf  moiBt  boracic  acid  lint  drcsaings^  and  inhalations  of  stemn  and  tereljene. 

The  breathing  gradually  i>ecame  less  laborious  and  noisy,  and  I  he  power  of  swallowing 
quickly  returned.  Recovery  was  retarded  by  a  succession  of  fogs  and  some  localised 
pneumonia,  which,  giving  anxiety  at  flrat,  entirely  cleared  up  under  Dr.  Oooilhart's 
hands.  When  the  [latient  left  town,  six  weeks  after  the  operation,  there  was  no  difficulty 
In  swallowing ;  the  stridor  was  only  noticetl  on  deep  respiration,  ur  during  quick  or 
prolongeii  talking.  The  wound  was  now  re[»resente<l  by  a  sinus  at  the  lower  end  ;  all  the 
rest  waa  well  healed.  The  failure  to  secure  primary  union  was  largely  duo  to  the  great 
restiessnesd  of  the  patient  two  days  after  the  operation.  Ligatures  continued  to  come 
away  for  nine  montbSf  when  the  wouml  healet!  at  once.     When  the  patient  waa  la-^t  seen, 
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fotir  jears  after  the  aperation,  there  waa  atill  a  ▼erjr  liltle  afcrldor*  oo  deep  breatldiig  or 

rapid  talking,  and  the  voioe  was  f^till  a  HtUe  hoskyf  btit  the  patient  waa  able  to  follow 
hiB  employment  actively ,  and  to  get  quickly  over  hilly  groand^f 

While  Ibe  diagnoaia  here  remains  obecure^  I  am  of  opiniun  that  (i>  the  restleasQen 
and  distress  were  due  to  abaorption  of  thyroid  secretion  (pp.  6S5,  701)  ;  (2)  that^  with  the 
bloody  vomit  in  the  course  of  the  operation^  and  the  groftt  dysphagria  afterwards,  although 
the  huge  cyst  turned  out  so  quickly,  some  slight  injniy  waa  probably  inflicted  on  the 
cBsophagna,  with  stretching  or  embedding  in  inflanmmtory  effusion  of  the  right  recurrait 
laryngeal. 

While  dealing  with  operations  on  tlie  thyroid,  I  will  refer  to  an 
BBfiociated  condition,  rare,  but  of  much  importance. 

Operation  for  Iiingiml  Goitre  or  Acceesory  Thyroid  at  the  Base  of 
the   Tongue,  or  for  a  Dermoid   Cyst  in  the  same   Situation.^ — Tlje 

operation  here  must  be  either  through  the  mouth  or  hy  the  trans-hvuid 
route  (p.  618).  In  making  his  choice  the  surgeon  must  not  attach 
too  much  importance  to  the  fact  that  accessory  thyroids  of  the  tongue 
usually  occur  in  female  patients,  and  that  the  intm-oral  operatiou 
lea?e8  no  external  scar.  He  must  remember  the  position  of  the  growth 
far  back  close  to  ttie  aperture  of  the  larynx,  the  vascularity  of  the 
region,  and  the  need  of  total  enucleation,  otherwise  persistence  of  the 
trouble  is  certain.  I  advise  the  trans-hyoid  route  for  both  the  affec- 
tions mentioned  above ;  hut  my  experience  is  limited  to  dermoids. 
This  route,  in  my  opinion,  gives  better  access,  is  faj*Llier  removed  from 
the  orifice  of  the  larynx,  gives  far  better  drainage,  and  the  median  scar 
left  is  not  a  disfiguring  one. 

The  intra-oral  route  may  he  preferred  by  some  when  the  mouth  is 
large,  the  tongue  slim  and  not  bulky,  and  where  the  gn^wth  projects 
well  on  to  the  dorsum  of  the  tongue  (Storrs  Annals  of  Surgery 
(1904),  p.  323),  All  haemorrhage  must  he  ai'rested  absolutely,  owing  to 
the  position  of  the  wound,  and  this  should  be  partly  closed  with 
sterilised  catgut.  A  preliminary  laryugotomy,  a  step  of  tlie  usefulness 
of  which  I  have  spoken  at  pp.  614  and  624,  and  a  tampon,  secured 
with  silk,  placed  low  down  over  the  opening  of  the  larynx,  will  prevent 
blood  getting  into  the  air  passages,  but  will  interfere  with  the  mobility 
of  the  base  of  the  tongue. 

•  The  stridor  here  and  In  other  cases  where  certainly  no  damage  has  been  done  to  the 
recurrent  laryngeal  nerve  may  have  been  due,  in  the  ftrat  place,  to  the  altered  relations  and 
want  of  support  of  the  much-diiiplacal  trachea ;  ita  long  coDtinuonco,  in  a  very  minor 
degree,  to  contraction  of  the  scar  iiB&ue. 

t  A  year  after  the  operation  he  wrote  thus  :  "  1  have  not  been  so  strong  and  actire 
for  many  yeartt.  The  other  day  I  went  in  the  uiorning  to  London^  to  the  Academy, 
GroBvenor,  *  Alice  in  Wonderland/  P'itxroy  House^  theo  to  a  council  meeting  of  the 
Photographic  SociMy,  and  home.  There  was  a  damp  fog  all  day,  and  I  am  not  the  woree 
for  it." 

t  Owing  to  A  projection  of  the  incisor  teeth,  and  a  life-long  difficulty  in  opening  the 
mouth  widely,  it  waa  found  impoaaible— Mr.  Durham  and  Dr,  Goodbart  also  trying — to 
get  a  view  of  this  patient's  larynx. 


CHAPTER   XIV. 

EEMOVAL   OF  LAEGE   DEEP  SEATED    GEOWTHS   IN 

THE    NECK,* 

Bkfohe  {leciditig  to  undertake  the  removal  of  one  of  tliese,  the  surgeon 
should  coiiBider  carefully  the  fullom^iog  points  : 

A.  The  nature  ^nd  surrounding b  of  the  growth. 

B.  His    operatiye    skill    in  these  casei,    and    his    knowledge    of 

anatomy. 

C.  Hie  experience  in    aseptic    surgery,   and   in  keeping  a  large 

woujid  Bterile. 

The  chief  growths  which  call  for  a  decision  are  the  following:  The 
(rarel}^  met  with)  more  innocent  ones — e.g*,  enchonilronmta,  fibromata, 
gliiudnlar  tumours,  including  the  tuberculous  ;  sarcomata,  very  likely 
cystic,  origioatiug  in  the  nerlk  apart  from  the  cervical  glands  ;  sarcftruata 
of  tlie  glands;  aud  carciuomata  of  the  glands  secondary  to  epithelioma 
of  the  tongue,  lip  (p*  603),  Ac. 

Of  the  three  points  above  mentioned,  it  will  only  be  needful  to  con- 
sider separately  the  first;  the  importance  of  the  two  others  will  be 
snfRciently  shown  in  the  renutrks  on  the  operation  and  after-treatment. 

A.  The  Ifature  and  Surroundings  of  the  Growth.f — In  examining 
into  these,  careful  attention  should  be  paid  to  the  following:  iJnmtion  ; 
rait  of  increase  ;  amount  of  Jij:ity.  How  far  tliis  last  was  early  esta- 
blished, and  how  fai'  it  is  absolute,  are  of  the  utmost  importance.  The 
gravest  cause  of  fixity  is,  of  course,  a  growth  with  a  wide  base,  or 
numerous  root-like  processes  extending  into  important  [»arts.  The 
fixity  shouhi  be  tested  b}'  seeing  how^  far  the  fiuger-tipa  can  he  insinuated 
beneath  the  growth,  how  far  it  can  be  lifted  uj),  ami  the  amount  of  its 
connection  to  parts  such  as  the  jaw  and  larynx,  the  liead  being  steadied 
by  tm  assistant  while  the  growth  is  lifted  up  and  its  deep  processes  put 
on  the  stretch  as  much  as  possible.  The  outline  :  Is  this  well  marked 
or  indistinct,  and,  if  the  latter,  is  it  in  dangerous  regions,  such  as  the 
parotid,  the  zygomatic,  and  other  fosste,  tlnit  the  gi'owth  is  lost?  Its 
relation  to  imjxntant  stmetureSj  and  the  detjree  to  whieh  it  blemls  icith 
them  :  Thus,  any  evidence  of  pressure  on  vessels  and  nerves,  trachea 
and  pharynx,  Slc,  should  he  carefully  looked  for — e.^*,  weakness  of 
tlie  temporal  pulse^  engorgement  of  veins  above,  alteration  of  pupil, 
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•  Growlbs  of  the  iotml  are  coaBidered  at  p,  608,  bronchoceles  at  p.  677. 

t  The  reiwler  shoulil  also  coDsult  Mr.  Holmes's  remarks  on  these  cases  {Si/it.  0/  Surg.^ 
Yoh  vitj.  p,  S86)t  n  t>ap<^  by  Mr.  Barker  {Lancet^  1886,  vol.  i,  ji.  194),  and  ouu  by  Mr. 
Je&sett,  iUustrat4id  by  Bome  admirable  photographa  {Brit,  Med,  Jimrn,,  18S6,  vol.  ii. 
p.  712).  Mr.  Holmes  quotes  Langenbeck  (.trr/r. /.  KUn.  Chir.y  Hd.  i.  Heft  4,  S.  14) 
as  pointiog  out  that|  in  tomoura  wbicb  involve  the  sheath  o£  the  vessels,  cugoigement  of 
the  veins  of  the  face  is  rareljr  abseat. 
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nmubue&s  of  upper  limb,*  dyspncBa,  or  dyspliagia*     Uoes  tlie  growth 

dip  uear  or  into  the  thorax  ?  How  for  under  the  stenio-niastoid  does 
it  go?  Are  the  gknd»  enlarged  as  well  ?  Is  tlie  skin  involved  ?  This 
last  point,  together  with  fixity,  indiKtinctness  of  outline,  rapid  growth, 
softness,  and  fusion  with  surrounding  parts,  is  of  chief  importance, 
and,  if  co-existing  to  any  extent,  will  usually  put  any  operation  out  of 
the  r|  nest  inn. 

Main  Points  in  the  Operation  itself. 

i.  Free  Exposure  of  the  Growth. — The  incisions  8ht>uld  be  sufficient, 
tlie  iiapH  turned  back^  V,  F,  or  X  in  shape.  Thus,  if  the  growth  be  in 
the  anterior  triangle,  not  encroaching  on  tlje  posterior,  a  V-shaped  flap 
with  the  base  upwards,  one  litub  along  the  sterno-mastoid  and  the  apex 
above  the  sternum,  may  be  employed,  or  one  with  the  long  Hnih  inside 
tlie  entire  length  of  above-mentioned  muscle,  and  another  at  rigbt 
angles  to  it  at  the  level  of  the  thyroid  eartilage,  curving  upwards 
towards  the  chin*  If  the  growth  invade  both  triangles,  and  it  be 
necessary  to  divide  the  sterno-masttud,  an  incision  obliquely  across 
both  triatigles,  and  over  the  muscle,  from  mastoid  process  to  sternum, 
and  then  a  second  to  make  it  crucial,  will  be  the  best.  Wliere  it  is  not 
needful  to  divide  the  muscle  the  incision  going  by  the  name  of 
Di\  Beatson,  of  (Tlasgow,  will  be  sutHcient  and  leave  a  less  noticeable 
scar.  It  begins  in  the  submaxillary  regit^n  near  the  angle  of  the  jaw, 
is  carried  outwards  across  the  sterno-mastoid  and  the  posterior  triangle 
as  far  as  the  anterior  border  of  the  trapezius.  It  is  then  carried 
dow^n  tlie  anterior  bonier  of  thin  muscle  as  far  as  the  clavicle  and  then 
forwards  over  the  sterno-mastoid,  again  to  end  at  the  sterno-clavicular 
joint.  The  large  flap  is  turned  forwards,  and  access  thus  gained  to  both 
triangles.  It  is  ahvays  Ui  be  rememhered  that  inaderpiate  exposure  of 
the  tumour  will  lead  to  groping  in  the  (hirk,  bruising  of  the  soft  parts, 
and  injin'y  to  important  structures. 

ii*  Deeper  Diflaection,— In  this  attention  must  be  paid  to^ — 

(a)  Winking  as  much  as  possible  with  a  dissector,  Kocher's 
elt'vutor  (p.  6gi),  or  using  blunt- pointed  scissors  partly  to  cut  with 
and  partly  closed  as  a  blunt  dissector,  and  ket*ping  the  instrument 
used  close  to  the  growth.  The  dissection  should  be  begun  either 
where  the  growth  is  most  free,  and  where  its  relations  are  not 
important,  or  by  at  once  identifying  the  most  important  structures,  e.g. 
the  carotid  sheath  and  internal  jugular  vein. 

(fi)  CMnniiiing  or  lying  with  steiilised  ligatures  every  vessel  before 
it  is  diviiled,  not  only  tn  minimise  the  loss  of  blood,  but  also  to  avoid 
llie  risk  of  air  entering  the  veins>  especially  low  down  in  the  neck. 

(y)  Of  the  important  Btructurea  to  be  renjemhered  several  are 
alluded  to  in  the  next  section.     Others  must  be  remembered. 

Ifijnrtf  to  the  vafitts  oti  om-  gide, — Acciilental  ligature  or  clamping 
of  this  nerve  has  been  followed  by  perilous  inlerference  with  respiration 
and  the  heart's  action.  Division  or  resection  of  tiie  trunk  below  the 
origin  of  tlie  superior  laryngeal   nerve  will  lead  to  hoarse,  diminished 
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♦  Growtha  sprioging  from  the  lower  vert^bne  or  the  first  rib  mnj  interfere  with  the 
nerves  and  vesselti  of  the  ami.  Siicb  a  ease  was  braiijjbt  before  the  Metlic4)-Chtrurgical 
8ocietji  Jjia.  12,  1886,  by  Dr.  Bruce  ami  Mr.  Bellamy,  ^5et;  an  instructive  im[j«r  00 
cervical  Hbs  by  Mr.  Gonhm,  of  Uublin  {BriL  }ft'd.  JttttrN^,  jQue  8,  1901). 
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voice  from  paralysis  of  the  recurrent  kryngeal  branch,  while  after 
injury  higher  up,  in  addition  to  these  laryngeal  symptoms,  there  will  be 
diminished  sensation  of  the  raucous  mem hrwne  of  the  larynx,  Wliile  not 
of  itself  immediately  fatal,  injury  to  the  vajfus  is  a  serious  addition  to 
the  dangers  which  a  patient,  usually  f^f  diminished  vitality,  and  often 
advanced  in  years,  has  to  pass  through  after  a  prolonged  operation 
for  the  removal  of  a  large  growth  of  the  neck, 

Mr,  Goclleu  (^CUa.  Soe,  TraH»,^  voL  xix.  p.  321)  showed  a  child  in  whom,  during  the 
removal  of  a  deep-seatetl  growth,  the  nature  of  which  was  doubtful  Hud  whieh  was 
pressing  u^xin  the  pharynx,  the  cervical  sympathetic  liad  heen  wounded.  The  oidy 
reuuUs  were,  that  the  pupil  on  that  side  waa  smaller  hut  not  stationary^  and  that  the 
fXiular  slit  was  also  smaller. 

Wounds  of  the  Thoracic  DucL — In  the  extirpation  of  deep 
tuherculous  or  malignant  glands,  eypecinlly  if  adherent  and  hnaking 
down,  extirpation  of  malignant  growths,  in  ligature  of  the  tirnf  part  of 
the  left  subclavian  artery,  this  complication  has  been  several  times 
recorded,  Its  occurrence  may  be  discovered  at  ouce>  the  surgeon  seeing 
fluid  like  watered  milk  issuing  from  the  depths  of  the  wound  ;  the  lirst 
intimation  may  be  given  a  few  hours  after  the  openition  by  the  dress- 
ings being  found  soaked  ;  or  several  days  later,  the  wound  having  liealed 
superficially,  a  large  fluctuating  swelling  may  appear,  on  opening 
which  a  similar  fluid  escapes*  If  the  wo  mid  is  a  partial  one  lateral 
ligature  or  suture  with  very  fine  silk  or  calgnt  is  the  ideal  Ireatiuent, 
Deanesley  (Lanvet,  ii,  igoj)  transplanted  the  severed  duct  into  the  wall 
of  the  vein.  If  the  injury  be  complete,  the  distal  end  of  the  duct 
shauhl  be  ligatured,  but  these  steps  are  difficult  and  liable  to  failure. 
The  treatment  best  aduptetl  to  the  largest  number  of  cases  is  pressure 
by  a  graduated  tampon  at  the  root  of  the  neck,  the  wound  having  heen 
first  carefully  sutured  without  drainage,  if  possible.  The  prognosis  in 
these  days  is  good.  Even  in  those  cases  where  the  discharge  has  heen 
profuse  and  loss  of  flesh  has  heen  rapid,  recovery  has  usually  followed. 
In  some  cases  this  favourable  result  has  heen  due  to  the  main  duct 
subdividing  before  its  termination, 

(^)  If  possible,  the  growth -capsule,  which  is  often  soft  and  delicate, 
must  not  be  ruptured.  On  examining  the  growth  after  removal,  the 
capsule  should  not  01  dy  be  entire,  but  any  process  should  be  hhnit  and 
rounded,  not  soft  and  ragged  as  if  torn  away  from  parts  left  behind. 

If  the  surgeon  feel  doubtful  as  to  any  portion  being  left,  as  in  the 
fosiSfie  about  the  base  of  the  skull,  he  should  use  a  sharp  spoon  and 
Paquelin^s  cautery,  or  pack  in  lint  with  a  paste  of  equal  parts  of 
zinc  chloride  and  flour  (p.  434),  or,  better  perhaps,  use  fornialiu 
(l>p.  436,  451). 

(c)  Throngliout  these  operations,  which  may  necessarily  be  prolonged 
and  attended  with  loss  of  bloud,  and  in  which  important  parts  may  be 
disturbed  and  pulled  upon,  the  surgeon  should  keep  himself  informed 
as  to  the  effects  of  tlie  antesthetic. 

iii.  CIobhtb  of  the  Wound  and  Application  of  Dressings*— After 
coui|*letely  removing  the  growth  and  any  outlying  glands,  the  resulting 
cavities  are  thoroughly  dried  out,  and  drainage  provided  in  accordance 
with  the  position  which  the  |>atient  will  occupy.  Tubes  of  sufficient 
size  being  in  position,  the  wound  is  brought  together  and  the  dressings 
applied  with  the  precautions  already  given  at  p.  693. 
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Operative  Treatment  of  Tuberculous  Glands. — Tliis  may  be  gtren 
here  owing  to  tiie  greater  frequency  and  importance  of  this  disease  in 
the  neck*  Quvstion  of  Operative  Interference. — The  following 
ahuntlaiitly  juhtify  something  more  vigorous  than  mere  palliative  treat- 
ment: (l)  The  fact  that  one  gland  has  power  to  infect  others,  even 
when  the  local  starting-point  may  have  heen  cured,  though  too  late  to 
prevent  extension.  (2)  The  disease,  if  merely  palliated,  in  often 
extremely  tedious,  keeping  the  patient  from  the  enjoyment  and  activity 
of  some  of  the  best  years  of  life.  (3)  The  scars  whirh  follow  on  a 
natural  cure  are  far  mtjre  disfiguring  and  extensive  than  those  after  a 
well-planned  operation,  especially  one  in  which  prinniry  union  has  been 
secured  by  strict  aseptic  precautions,  and  by  operating  before  casea- 
tion and  suppuration  have  altered  the  nornnil  condition  of  the  parts. 

(4)  The  long  years  a  natural  cure  requires  ;  the  repeated  suppurations 
and  the  blighted  days  cause  grave  deterioration  of  tlie  general  health, 
which  nniy  persist    for  life»   long  after  local  cure  has  taken  place. 

(5)  The  poor  vitality  thus  induced,  and  the  actunl  presence  of  the 
tubercle  harillus,  render  tlie  patient  very  liable  to  such  diseases  as  phthisis, 

(6)  The  chief  indication  for  operation  is  persistence  of  the  disease,  and 
the  slightest  evidence  of  commencing  caseation.  (7)  There  ai"e  a  few 
and  very  occaBit>nal  eases  in  which  operation  is  to  be  deferred  or  avoided. 
I  refer  to  those  where  (a)  there  is  advanced  disease  elsewhere,  and  (fi) 
where  there  is  threatening  of  a  general  outbreak.  Here  the  tempera- 
ture will  he  a  viduahle  guide,  (8)  In  advisiug  operative  steps  in 
tul>erculous  glands  of  the  neck,  any  thoroughly  qualitied  surgeon  is 
justifieil  in  imivressing  on  the  frientJs  (a)  that  the  treatment  of  the  case 
will  be  shortened  ;  {j3)  that  convalescence  be  will  hastened  ;  (y)  the  result 
will  be  more  permanent ;  (S)  if  it  be  performed  early,  less  of  an 
operation  will  be  required. 

The  vhief  t f roups  of  ff lands  nmst  be  remembered,  (i)  The  parotid 
or  pre-auricular.  Some  of  these  are  embedded  in  the  salivary  gland* 
While  the  greater  part  of  the  pes  anserijius  will  be  protected  by  a 
sufficient  layer  of  salivary  gland  tissue,  its  proximity  is  not  to  be 
forgotten,  and  most  operators  will  keep  excoediugly  close  to  the 
capsule  of  the  diseased  gland,  and,  if  it  he  adherent,  "scrape  rather 
than  dissect**  (Sutcliffe),  (2)  Posterior  auricular.  (3)  Suli-ot'cipitaL 
(4)  Suhmaxilhiry.  Some  of  the  deepest  of  these  lie  in  the  folds  of  tlie 
subnnixillary  salivary  gland.  This  structure  should  be  extirpateil  in 
all  doubtful  cases.  (5)  Submental,  a  small  group  often  overlooked. 
(6)  Superficial  cervicaL  A  group  running  with  the  external  jugular 
superficial  to  the  sterno-mastoid,  and  along  its  posterior  border.  When 
these  are  adlicrent  the  presence  of  the  spinal  accessory  coming  out  into 
the  posterior  triangle  must  be  remembered.  {7)  Deep  cervical,  lying 
along  the  carotid  sheatht  Their  relation  to  the  large  veins  is  alluded 
to  below.  (8)  Glands  in  the  posterior  ti^iangle,  continuous  with  the 
superficial  cervical  above  nnd  (9)  tlie  supraclavicular  behrw.  If  these 
last  have  become  affected,  extension  to  the  glands  in  the  axilla  is 
extreniely  probable.  (10)  Tlie  suprasternal  gland  in  Burns*s  space, 
(ir)  The  retro-pharyngeal  group. 

By  far  the  best  is  (A)  Kxcision.  (B)  Curetting  or  scooping  out 
the  glands  is  very  inferior,  and  only  to  be  made  use  of  on  a  few 
occasions. 
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(A)  Excision. — General  Principles  to  he  Remembered.  These  refer 
chieHy  to  advanced  cases, — i.  Antedate,  if  possible,  caseation  and 
suppuration.  If  these  have  been  allowed  to  run  on  before  an  opemtion 
is  permitted,  the  parts  will  be  matted,  adherent,  altered  ;  relations  will 
be  difficult,  perliaps  impaasible,  to  make  out;  important  strnetures, 
such  as  the  internal  jugular  vein,  will  easily  be  damaged  ;  primary 
union  will  l>e  rarely  secured,  and  the  scar  will,  therefore,  be  needlessly 
prominent.  Where  one  or  more  glands  are  softening,  opening  the 
abscess  and  thorough  curetting  may  suffice  ;  but  as  a  rule  a  sinus  is  left, 
and  fresh  glands  appear.  If  the  surroundings  are  favounible  the 
suppurating  urea  may  be  removed  through  a  free  incision.  As  a  rule, 
it  is  best  to  open  the  ahscens,  and,  two  or  three  weeks  Inter,  to  deal 
with  its  remains  togetljer  with  the  rest  of  the  disease.  Where  a  sinus 
is  present  this  should  be  first  curetted  and  sterilised,  as  far  as  possible, 
with  pure  carbolic  acid.  At  the  time  of  the  operation  sterilisation 
should  be  thorough,  the  hair  shaved,  and  kept  out  of  the  way  with 
prepjired  towels,  ii.  Wherever  possible,  the  incision  should  be  placed 
along  some  natural  crease  or  in  some  sulcus,  so  that  the  scar  shall  he 
less  noticeable.  But  (iii,)  the  incision  must  always  be  sufficiently  tree. 
The  scar  will  be  little  hirger,  and  much  handling  through  a  small  incision 
forbids  primary  union.  Moreover,  a  free  incision  emddes  the  operator, 
in  cases  wliere  caseation  has  already  taken  place,  to  find  one  or  more 
sputs  where  the  anatomy  is  normal,  and  where  he  can  start  with  impor- 
tant relations,  t\f/.,  the  internal  jugular  vein,  easily  recognised,  Tratis- 
verse  incisions  following  like  folds  leave  less  disfiguring  scars,  and 
should  be  employed  in  slighter  cases.  But  this  fear  of  scars  can  be 
overdone*  The  too  wide  adoption  of  transverse  scars  will  certainly 
defeat  its  object  by  leading  to  repeated  operations.  While  I  admit  that 
longitudinal  wounds  may  leave  thicker  scars,  and  ones  more  liable  to  be 
keloid,  tht^re  are  other  cunditions  in  their  production  which  must  be 
remembered.  It  is  the  more  advanced  cases  which  call  for  free 
incisions;  patients  or  their  frien<ls,  hy  postponing  tlie  operation  on 
account  of  the  fear  of  scars,  are  often  largely  responsible  for  the  condi- 
tions whiL'h  these  incisions  have  to  meet;  finally,  in  some  cases  deliciency 
in  the  technique  of  the  operation  must  bear  some  of  the  responsibility. 
Several  incisions  have  alreatly  beeo  mentioned  (p,  714)  ;  the  two  chiefly 
useful  are  one  along  tlie  cervico-submaxillary  crease  and  another  along 
tlie  anterior  border  of  the  stei  no-mastoid.  In  extensive  cases  it  is  always 
well  to  begin  the  deeper  work  below  where  the  anatomy  is  usually 
norm  til ;  to  define  tiie  internal  jugular  vein  here  and  work  upwards  at 
first.  The  flajts  must  be  raised  carefully,  owing  to  superficial  glands 
being  often  attecttjd,  and  which  must  not  be  cut  into.  Any  infected 
skin  or  disliguring  scars  shouhl  he  left  to  be  removed  with  the  subjacent 
glandular  areas.  T*he  flaps  when  raised  are  to  be  wra[)ped  in  sterile 
gauze.  Especial  care  must  be  taken  with  the  upper  one  that  it  is  not 
infected  by  the  manipulations  of  the  anajsthetist,  or  hy  saliva  from 
the  mouth,  iv.  The  clnef  structures  to  be  remembered  are  (a)  the 
internal  jugular  vein.  As  in  all  operations  on  the  neck  where  this  is 
likely  to  he  involved,  the  first  point  is  to  define  it.  This,  for  the  reason 
already  given,  is  best  done  below.  The  edge  of  the  stern o-mastoid 
having  been  defined,  the  deeper  l^yev  of  deep  fascia  is  incised  here,  the 
sheath   opened,  and   the   vein   well   exposed.     By   working   upwards 
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towiu  Js  the  more  affected  area  the  glauda  cau  usually  be  peeled  off  from 
tile  vessel  by  insinuating  a  Watson  Cheyne's  dissector,  the  closed  ends 
of  hIiint-poii)ted  curved  scissors,  or  an  elevator  such  as  Kocher's 
(p,  691).  The  fiirceps  which  I  have  found  most  useful  are  the  old- 
fashioned  ton jL^ne- forceps ;  more  recent  forms  are  those  which  bear  the 
name  of  Cumming,  Koeher,  Lnne,  and  Suteliffe's  modification  of  the 
Inst  nienlioned  (Down  Brothers).  Frequently,  when  the  glands  seem 
quite  adherent,  careful,  pjitient  working  is  successful  in  leaving  the  vessel 
ntinpened.  Where  the  glands  are  too  adherent  to  admit  of  this  imd 
the  vein  is  opened,  tlie  opening,  caught  with  Spencer  Well's  forceps, 
inay  l*e  tied  up,  or  HUtured  hiterally  with  fine  silk.  To  admit  of  this 
being  dune  a  Hufficient  area  of  the  vessel  must  be  exposed  to  allow  of 
presHure  being  made  on  it  above.  Where  these  steps  are  not  available, 
where  the  ana3Sthetic  is  causing  anxiety,  or  wdiere  a  gland  has  ruptured 
and  part  remains  adherent,  the  vein  should  be  resected  between  double 
ligiitureft  securely  applied*  But  this  step  is  not  to  be  as  lightly  under- 
taken here  as  in  the  remnviil  of  epitlieliomatous  glands.  I  admit  tlie  force 
of  the  reasoning  (d'  those  who  advise  resection  of  the  internal  jugular, 
ejj.,  Mr.  Still's  and  Mr.  Watson  Cheyne,  that  it  greatly  facilitates  extir|ia- 
tion  of  the  glands,  I  am  more  than  doubtful  whether  it  is  correct  to  rely 
on  the  statement,  **The  loss  of  the  vein  apparently  makes  no  diflTerence 
to  the  pjttient,"  T  am  strongly  of  opinion  that  tliin  step  is  not  to  be 
adopti-<l  as  a  matter  of  routine,  as  one  of  the  improvements  of  modem 
surgery.  Those  who  have  seen  much  of  these  cases  know  that,  in 
children  especially,  it  is  not  very  unusual  for  tuberculous  cervical 
gbinds  to  be  bilateral.  Let  us  suppose  that  the  internal  jugular  has 
been  resected  on  one  side,  A  little  hiter  like  mischief  appears  on  the 
opposite  side;  and  a  surgeon  holding  advanced  views  adopts  the  same 
step  on  this  side  also.  Tlie  effect  of  this  oji  the  intracranial  circulation 
of  the  child  might  be  instructive  ;  it  would  Kcarcely  be  bainnless. 

ifi)  The  spinal  accessory  is  often  embedded  in  a  mass  of  glands,* 
and  I  would  take  this  opportunity  of  SRying  tliat  where  the  posterior 
an*!  the  anterior  triangles  both  contain  tuberculous  glands  they  should 
be  operated  upon  on  diflcrent  occasions.  The  nerve  shoidd  be  defined 
where  it  enters  the  sterno-mastoid  at  a  point  which  is  about  opposite 
to  the  angle  uf  the  jaw,  the  upper  part  of  tlie  stenio-mastoid  freed  by 
disst^rtion  and  <irawn  inwards,  the  point  of  exit  of  the  nerve  into  the 
posterior  triangle  next  found,  and  a  probe  jmssed  downwards  and  out- 
wards alon^  its  course  as  a  landmark*  In  the  posterior  triangle  it  is 
easy  to  mistake  one  of  the  descending  branchea  of  the  cervical  plexus 
for  the  spinal  accessory.  Division  of  the  sterno-mastoid,  tilways  per- 
missible in  the  removal  of  epitlieliomatous  glands,  is  rarely  needed 
now,  if  the  muscle  is  well  retracted  tirst  to  one  side  and  tlien  to  the 
other.  If  division  of  the  muscle  is  really  needfub  the  point  chosen 
should  be  below  that  of  entrance  and  exit  of  the  spinal  accessory, 
'*  If  the  case  heals  primanly  a  good  muscle  results,  but  usually  it  is 
for  the  removal  of  extensive  adherent  broken-down  nodes  that  its  section 
is  necessary,  and  tlu'se  arc  just  the  cases  which  heal  slowly  and  leave 
a   depression   at  the  point  of  healing.     The  writer    has   never   seen 

•  This,  therefore,  is  one  of  the  few  occasionB  on  which  the  operator  mast  depart  from 
the  rule  of  removing  infected  glandiiliir  Areas  aa  far  as  possible  tn  maue. 
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disability  or  torticollis  follow  its  division  "  (Dowd).  (y)  The  position 
of  the  phrenic  nerve  on  the  scalenus  anticus  is  alwR3^s  qnite  easy  to 
identify.  (S)  The  inframandihular  hnvricli  of  the  facial  is  frequently 
divided  in  clearing  out  the  submaxillary  gronp.  Some  weakness  of  the 
lower  lip  follows,  hut  disappears  in  about  six  weeks.  Tlie  patient 
or  friends  should  be  prepared  for  this.*  The  possibility  of  injury  to 
the  thoracic  duct  has  been  referred  to  at  p.  715.  In  operations  low 
down  in  the  neck  the  risk  of  entrance  of  air  into  the  veins  is  always 
present ;  if  this  accident  should  occur  the  wound  should  always  be 
flooded  with  sterile  saliue  solution  before  artificial  respiration  is  resorted 
to,  and  in  this  region,  to  avoid  dangerous  hieinorrhage,  every  vessel 
should  be  secured  before  it  is  divided,  otherwise  it  may  retract  out 
of  reach*  v.  Each  group  of  glands  should  be  removed,  as  far  as 
possible,  en  maue.  vi.  Tuberculous  mischief  is  to  be  dealt  with,  liere 
as  elsewhere,  as  if  it  were  malignant,  and  all  diseased  tissues 
eradicated  as  if  this,  the  first  opportunity,  were  going  to  he  the  last, 
vii.  Careful  asepsis  must  he  maintained  throughout,  viji.  In  all 
doubtful  cases  drainage  is  to  be  employed.  Thus  a  tube  should 
always  be  employed  in  cases  where  a  cnseating  gland  has  ruptured 
during  removal,  and  may  have  infected  the  woinid  in  spite  of  careful 
swabbing  out  with  pure  carbolic  acid  and  irrigation.  Again,  where 
the  cavity  is  a  large  one,  of  uneven  base,  with  many  pockets  or 
recesses,  where  much  oozing  is  present,  a  drain uge-tube  should  be 
employed  for  two  or  three  days.  All  surgeons  of  experience  must 
be  familiar  with  cases  where,  after  secunng  primary  union,  the  swelling 
has  soon  reappeared,  and,  on  opening  up  the  diseased  area,  strnctni'es 
which  at  the  first  operation,  e.g.^  part  of  the  stern o-mastoitl,  digastric, 
&C-,  were  absolutely  healthy  are  now  covered  with  greyisli  granulation 
tissue,  the  structures  being  now  only  recognisable  by  their  position 
and  outline-  Another  result  of  infection  of  the  wound  by  tuberculous 
material  left  behind  is  rapid  breaking  down  of  the  scar,  not  a 
reappearing  swelling.  Tlie  risk  which  the  drainage-tube  entails  of 
infection  from  outside  can  be  met  by  careful  dressing  aud  regnlar 
resterihsation  of  tlie  a<ljacent  skin  during  the  time  that  it  is  neetlfuf 
to  re  til  in  the  tube*  From  my  experience,  the  risk  of  reinfection 
after  complete  suture  of  the  wound  is  much  the  greater  of  tlia 
two.  ix.  Pressure  is  always  to  be  well  applied,  for  tlie  same  reasons 
and  in  the  same  way  as  given  at  p«  693.  But  where  there  is  any 
doubt  about  the  wound  being  sterile,  boracic  acid  fomentations  shonid 
be  used  at  first.  x»  Snflicient  rest  of  the  parts  is  most  essential 
here.  Sir  F.  Treves  has  insisted  on  this  point  in  the  after-treatruent. 
It  is  one  of  very  great  importance,  if  a  small  and  sound  scar,  and 
obliteration  of  any  tubercular  material  possibly  left  behind,  are  to  be( 
secured.  The  patient  should  rest  absolutely  in  bed  for  the  first 
fortnight.  Poroplastic  jackets  hobling  up  eiiiciently  the  chin  and 
occiput  are  most  useful  when  the  wound  is  healed.     When  the  parts  arog 

•  Dr.  Dowil,  of  New  York  {Ann,  ttf  8iirg,,  July,  1905),  gives  role*  for  RToiding  tbii^ 
nerve.     The  chief  are  thnt,  rs  the  nerve  runs  just  helow  the  niaiidible  and  lies  bctweeti 
the  platjBniu  aod  deef>  fasciftt  the  skin  incision  sliuuld  be  ma*Ie  an  inch  below  the  bone^ 
and  the  muscle  aud  deiip  fascia  should  be  dividetl  a  little  below  the  level  ul  the  akin 
incisiou  ;  they  ahouM  then  l^  retracted  upwards  with  the  fiLiment  bciweeu  them. 
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thus  kept  at  regt,  ilie  child  should  live  out  of  doors  in  the  best  air 

ftvaiiable,  xi*  The  pfttieiit  is  to  be  kept  for  a  longtime  under obserr 
tiitii,  owing  to  the  risk  of  persistence  and  reappearance  of  the  disease 
Nowhere  do  the  wise  words  of  Vernenil  find  better  application,  that  in 
dealing  with  the  tubercukms  w^e  must  be  prepared  for  **  half  successes, 
incomplete  results,  and  unfinished  cures/'  A  wise  surgeon,  when  an 
advanced  case  is  brought  to  him,  will  do  well  to  undertake  only  his 
fair  share  of  responsibility  for  the  result.  The  patient  or  the  Mends 
must  be  prepared  for  more  than  one  operation. 


M 

»ii.*|MlW 


( B)  CurettfN^  w  Seoojiing  mit  the  Gland i.^WhWt  lU  raloe  hJW  been  otouly 
the  instructive  papers  on  "  Scrofulous  Neck  and  the  Surgery  of  Scrofulom  Qbuidli* 
forth  hy  Dr.  Allbntt  ant!  Mr.  Teale  as  elini«ml  lecturer  at  the  Leeds  School,  trom  which  00 
much  good  surgery  hiyi  already  come,  it  is  very  inferior  to  aseptic  treatmcot  by  excision^  for 
the  reasona  I  give  below.  The  following  are  Mr  Teale^s  ooncloaiona  aa  to  the  sax^cal 
treatmeot  of  these  eases : — (1)  That  surgery  can  secure  the  healing  in  a  rery  few  weeks' 
of  gland  caTiticH  and  siDuaes,  eTen  though  they  have  existed  for  yeara.  (2)  That,  m: 
dealing  with  sinuses,  gland  abaofflses,  and  decayed  or  acmi-decayed  lymphatic  gknds,  the 
action  nf  the  sturgeon  must  be  yigoroas  and  thorough.  (3)  That  the  risible  absceaa, which 
ehouM  often  be  called,  and  treated  as,  a  tubercuioii^  snppurating  gland,  is,  aa  a  nile, 
merely  a  Huijcutttneous  reservoir  of  pus.  its  source,  a  degenerate  jjland,  being  mot  §%hc% 
tanemti^  but  mh-fateial,  i.*»,  under  the  deep  cervical  fascia,  and  fiomeUmes  even  Jsnb^ 
muacular,  the  communication  between  the  two  being  a  smaU  opening  just  large  enough  to 
admit  a  probe  or  dirt?ctnr.  (4)  That  it  is  utterly  futile  merely  to  incise  or  puncture  such 
a  subcutaneous  nbHceJis  dep-emlcnt  ution  a  degenerate  ^land  which  lies  beneath  the  deep 
faacia.  (3)  That  when  a  damaged  or  ^luppurating  gland  hofi  boen  got  rid  of  before  the 
overlying  skin  is  thinned  by  advancing  auppuratioti  the  reaulting  scar  \^  insignificant  and 
not  an  eyesore.  (6)  That,  in  dealing  with  a  sinus,  the  channel  should  be  enlarged  by  the 
knife  or  a  *^  Bigclow^s  dilntor,"  and  t^te  whole  of  \ts  granulating  surface  scraped  out* 
Where  the  skin  is  thin  and  blue,  this  should  be  scraped  away,  and  any  cutaneous  over- 
hanging edgea  trimn^ed  off  with  scisiiors.  (7)  That,  in  dealing  with  a  sinus  or  an  absce^i 
the  surgeon  should  not  rest  content  until  be  has  discovereil  and  eradicated  the  glond, 
always  remembering  that»  if  it  be  not  obvious,  there  is  sure  to  be  a  small  track  leading  to 
It  through  the  deep  fai^eia.  This  should  be  enlarged  so  as  to  admit  a  sharp  spoon. 
(S)  That,  wlien  a  gland  ha>i  suppurated  or  become  caseous,  the  capsule  should  be  freely 
openeti  and  the  contents  scrapeti  out»  This  is  sometimes  easy,  the  enucleation  leaving  the 
stl5  capsular  case  virtuaSly  cleaned  out,  Bometimes  it  is  very  difficult  to  get  rid,  even  by 
the  most  vigorous  scraping,  of  a  t'Ougb  living  stump  of  gland  firmly  adherent  to 
the  capsule.  It  ih  well  to  diBsect  this  remnant  away  with  a  scalpeU  if  the  risk  of  injuring 
Important  structures  Ije  not  t<jo  great,  (g)  That  sometimes,  when  such  an  empty  capsule 
is  left,  the  finger  detects  in  i>a  wall  a  bulging  contiguous  gland.  This  should  lie 
puncturetl  through  the  wall  of  the  e^^vity;  and  sii  reach<xl  and  enuf^leate^i*  In  this  way, 
in  niort*  than  one  inetance,  Mr.  Teale  has  emptied  from  one  external  opening  a  group  uf 
three  or  four  glands,  suppurating  or  broken  down. 

I  consider  the  above  method  iimcb  uiferior  to  that  of  aseptic 
oxcieion,  for  the  following  reasons  : — (a)  It  is  limited  to  cases  where 
one  or  t\vo  ^hmds  are  involved.  Cases  such  as  these  form  a  gmall 
minority  of  ttiherculonn  cervical  glands,  {p)  It  deals  only  with 
easeating  and  suppurating  glands.  (y)  In  the  niajority  of  cases  there 
are  glands,  ol'tou  numerous,  which  are  infected  and  whicli  will  certainly 
give  trouble,  though  not  as  yet  softened.  Such  can  only  be  removed 
by  a  sufficient  incision  and  dissection,       (S)   It  is  an  operation  iti  the 


*  In  severe  cases  several  operations — three  or  more — will  he  needed, 
one  or  two  the  gencnd  miKlition  is  said  to  rapidl)-  improve. 


After  the  first 
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dark.  Thig  is  an  objection  of  great  weight  wlieii  the  ^^liuid  lies  dt-eply 
and  may  he  attached  to  importiuit  structures,  <'.;?.,  the  internal  jugular, 
(f)  This  operation  is  much  more  likely  to  call  A>r  repetition  than  a 
well-phmued  aseptic  excision  on  lines  widely,  carefully,  and  thoroughly 
carried  out. 


CYSTIC  HYGROMA;   CONGEMTTAL  LYMPH  ANGIOMA. 

Unless  these  growths  are  clearly  spreading,  or  causing  dyspnoea,  they 
should  not  he  operated  upon  in  early  life.  The  poor  vitality  and  the 
suhsequent  restlessness  of  the  patient  and  small  size  of  the  parts, 
contra-iiidicate  sucli  interference.  Where  this  step  is  rendered  neces- 
sary, free  iueiHion  an<l  drainage  of  the  chief  cyst  or  partial  removal  of 
tlie  larger  ones^  in  a  multilocular  case,  and  drainage  are  the  wisest  steps. 
But  the  risk  of  infection  is  always  great.  Where  a  lymphangioma 
involves  the  face,  and  the  presence  of  the  facial  nerve  is  an  addiiional 
contra-indieatiun,  the  surgeon's  choice,  if  he  be  compelled  to  interfere, 
lies  hetween  multiple  incisions,  electrolysis,  and  injections,  e.^.,  of 
iodine  diluted. 

THYBO  GLOSSAL    CYSTS. 

These,  and  occasionally  solid  growths,  develop  from  the  embryonic 
tbyn»gIossal  duct,  which  passes  from  the  foramen  ctecum  to  the 
isthmus  or  pyramidal  lobe  of  the  thyr*>id  gland*  Their  liahihty  to  form 
discharging  fistuhe  in  the  middle  line  of  the  neck,  usually  situated 
hetween  the  cricoid  and  the  thyroid  cartilages,  is  well  known.  The 
only  treatment  is  complete  removal  of  the  cyst  or  fistubi  with  that 
portion  of  the  tliyroglossal  duct  which  remains  patent*  This  is  liable 
to  he  a  matter  of  Siime  difficulty.  A  median  incision  having  been 
made  from  the  hyoid  hone  down  to  the  upper  rings  of  the  trachea, 
the  deep  fascia  is  npened,  and  the  cyst  dissected  out.  If  a  sinus  ia 
present,  a  fine  pruhe  should  be  passed  upwards  along  its  wlnde  length  as  a 
guitle.  It  is  usually  arrested  at  the  body  of  the  hyoid.  The  puckered 
skin  below  and  around  the  opening  of  the  sinus  should  be  renmved 
as  well.  Mr.  Bland  Sutton  found  in  one  case  that  the  duct  bifurcated 
below,  one  portion  ending  at  an  opening  in  the  middle  line  of  the 
neck,  the  other  in  a  blind  pouch.  In  tlie  four  cases  with  which  I  bave 
had  to  deal  the  duct  became  obliterated  at  or  behind  the  body  of  the 
hyoid,  it  being  impossible  to  pass  a  piece  of  fine  silver  wire  beyond 
lljis  point.  Probably  a  fibrous  tract  replaced  the  rest  of  the  tbyroglossal 
du<'t  up  to  the  foramen  ca^cunu  If  the  duct  be  found  patent  above  the 
hyoid,  the  incision  must  be  continued  ti awards  the  cliin,  the  hyoid 
divided  with  a  fine  saw,  tlie  two  halves  ami  the  genio-hyoids  separated, 
and  the  entire  tract  which  is  patent  removed.  Drainage  should  be 
employed  in  these  cases.  Excellent  illustrations  of  median  cervictJ 
fistiila?  dating  to  a  patent  t}iyrogloss»il  duct  are  given  by  Mr.  Bland 
Sutton  (Tiimourgf  Innocent  and  Mahgnant^  pp.  380  and  383).  He 
refers  to  an  instructive  paper  by  Mars ii all  describing  the  anatomy 
of  the  parts  in  a  child  set.  5  {Journ.  0/  Antd.  and  Phij&.,  vol,  xxvi. 
p.  94).  Full  details  on  persistence  of  the  thyroglossal  duet  will  be  found 
in  a  paper  by  Mr.  H.  E,  Durham  {Med.-Ckir.Soc.  Tn,,  vol,  Ixxvii,). 
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CHAPTER  XV- 
OPEEATIONS   ON   THE   (ESOPHAaUS. 

CESSOPHAGOTOMT.     CESOPHAGOSTOMy,    CESOPHAaECTOMT,^ 
CESOFHAGEAIi    POUCHES. 


(E  SOPHAG  OTOMY. 

Indications.— This  is  required  fur  such  foreign  bodios — e.g,^  tooth-1 
plates,  boiieH,  cuius — as  have  resisted  careful,  justiliahle  attempts  at] 
extraction:  bodies  which  are  certain,  if  left,  to  lead  to  gi*ave  results — j 
e,g.t  hasinorrhape,  slougbing,  deep  cervicjil  suppuration,  &c. 

An  early  operation  is  usually  indicated  ;  the  surgeon  must  weigh  the^ 
size  and  character  of  the  body,  the  time  it  bus  been  swallowed,  the 
urgency  of  the  syniptoms — ejj,,  dysphagia,  dyspnoea  from  pressure  on 
the  larynx,  emphysema,*  eedeuia,  &c. — atid  whether  the  attempts 
already  made  at  extraction  have  been  all  that  are  justifiable,  and 
whether  the  instruments  at  liand  have  been  iipprupriaie,  I 

It  must  he  remembered  that  the  precise  site  of  the  foreign  body  is 
not  always  marked  by  any  external  swelling  or  resistance,  nor  by 
accurately  referred  pain  ;t  furthermore,  bougies  occasionally  give  very 
sligbt  indications  of  the  presence  of  bodies  (even  rough  ones)  in  the 
CBSophagus  or  pharynx.  The  Kdutgen  rays  have  been  of  much 
service  here. 


Thus,  Mr.  Hftalam  iSril.  Med.  Journ.,  1898,  toI.  i  p.  375)  recorded  the  cftses  of  two 
chUdrcn,  one  agi)d  3,  In  which  a  Bkiagnun  Bbowed  n  half  penny  in  the  CBsnphAgus  at  the  | 

•  In  a  cas*j  where  emphyaema  already  exiflts  with  an  impacted  foi-eig^n  body  it  will  btti 
wiser  to  open  the  ceaophagiis  at  once,  and  not  make  ut  tempts  at  extraction.     Sir  W» 
Church  {St.  Barthal.  Bosf.  Bep.^  voL  xix.  p*  55)  gives  a  HiAm  in  which  awcUiiig  of  the  neck 
begtui  three  hours  nf  ter  the  touth-plate  had  been  8walIowc<i.    The  ijcxt  day^  after  several  - 
atteniiJls  with  a  horsehair  probang,  the  plate,  which  lay  midway  between  the  larynx  an(i| 
the  Btemum,  waa  brought  up  into  the  reach  of  forceps  and  extracted  by  8ir  W.  Savory* 
Death  took  place  two  daya  later^  there  being  perforation  of  the  end  of  the  pharynx,  with 
suppuration  in  the  neck,  mediafitina,  and  left  pleura. 

t  in  a  ease  recorded  {Brit,  Med.  Jtmrn..^  May  7^  1904)  by  Dr.  A.  Fallerton,  a  half- 
penny had  remained  lodged  in  the  Geaophagu^,  far  seven  montlm  without  definite  »ymptoma 
tiU  three  weekfl  before  the  child's  admiesion,  when  ulceration  probably  commenced  and 
the  child  brought  up  foul  materiaL  The  liuntgen  rays  showed  the  coin  to  lie  opposite 
the  thiixl  and  fourtli  thoracic  vertebr».  An  ansuccesalnl  attempt  to  remove  it  by  the 
mouth  matle  the  child  very  ill  and  caused  her  tobriagupmuch  foul  purulent  ftuid,  A 
week  later  the  coin  was  fiuccesafully  removed  by  (saoph  ago  torn  y  ;  it  lay  4J  inches  below 
the  opening  in  the  ceeophagu^,  and  was  booked  tip  to  this  by  a  beat  probe.  The  wouad  m 
the  oesophagus  waa  auttired  with  formalin  catgut.  Feeding  by  the  mouth  was  begun  in 
forty -eight  hours. 
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levtil  of  the  atcrnal  end  of  the  second  rib,  the  coin  having  been  awal lowed  four  months 
previooflly.  In  the  othor,  aged  3,  who  had  awallowed  a  halfpenny  ten  days  before 
admiiaBJon,  the  coin  was  clearly  seen  just  below  tbe  upper  end  of  the  Bternum.  In  each 
case  the  coin  waa  removed  by  the  coin-catcher  at  tbe  firat  attempt. 

Operation,^— T lie  head  being  somewhat  extended  and  turned  to  the 
right*  8ide,  imd  the  skin  of  the  neck  sterilised,  the  surgeon  makes  an 
incision  three  inches  long  from  just  above  the  thyroid  cartihige  to 
within  half  an  inch  of  the  sterno-clavieuhir  joint^t  a  little  in  front  of 
the  anterior  border  of  the  stenio- mastoid.  Skin  and  fascim  being 
divided,  the  anterior  juguhir  or  its  branches  secured,  the  cellular 
tissue  in  front  of  the  above-mentioned  nmscle  is  opened  up  witli  a 
director,  and  the  pulsation  of  the  artery  and  the  bodies  of  the  cervical 
vertebra?,  fifth  and  sixtli,  felt  for.  The  omo^hjoid  may  be  drawn  down, 
but  it  is  best  to  divide  this  muscle  at  once,  and,  if  it  be  needful  to  seek 
for  the  body  low  dow^n  in  the  neck,  tlie  stern o-hyoids  and  sterno- 
thyroids also.  The  stern o- mastoid  and  large  vessels  are  now  drawn 
outwards,  and  the  trachea  J  inwards,  with  retractors,  the  thyroid  gland 
probably  showing  plainly  on  the  inner  side,  and  the  internal  jugular, 
if  distended,  on  the  outer.  The  presence  of  the  inferior  thyroid  beliind 
the  carotid  sheath,  and  that  of  tlie  recurrent  laryngeal  running  up  in 
the  groove  between  the  trachea  and  (jesophagus,  must  be  remembered. 
Throughout  these  steps  of  the  operation  the  bleeding  must  be  most 
carefully  Jirrested,  and  the  deeper  part  of  the  wound,  with  the  important 
structures  around  it,  kept  quite  dry. 

If  the  foreign  body  cannot  be  felt  projecting  in  the  tpsophagus^ — 
B.g.^  behind  the  cricoid — the  mouth  should  be  opened  with  a  gag,  and  a 
bougie  or  probang  passed,  «9  the  tiaccid  tube  walls  are  naturally  in 
contact.  When  tlie  oesophagus  lies  unusually  deep,  following  round 
the  thyroid  or  cricoid  cartilage  with  a  sterilised  finger  w^ill  fmd  it. 

When  the  site  of  the  foreign  body  has  been  made  out,  or  wlien,  failing 
this,  it  is  decided  to  open  the  oesophagus  low  down  and  to  pass  probes, 
&c,,  a  clean  incision  must  be  made  as  far  back  as  possible,  so  as  to 
avoid  the  recurrent  laryngeal  filaments. § 

When  the  tube  has  been  opened,  and  any  bleeding  from  its  walls 
arrested,  the  opening  is  dilated  by  dressing-forceps,  by  a  probe-pointed 
bistoury,  or  by  curved  forceps  passed  from  the  mouth  and  expanded  in 
the  wound.  Even  after  a  free  opening  has  been  made  it  may  be  impos- 
sible to  dislodge  the  body,  if  this,  a  tooth-plate,  has  projecting  clips, 
or  if  it  is  tightly  embraced  by  the  contraction  of  the  cesopliageal  fibres. 
In  such  a  case  the  body  should  be  (if  a  tooth-pbite)  divided  with  bone- 
forceps  and  removed  in  tWit  portions,  care  being  taken  to  keep  hold  of 
each  portion  with  forceps  (Lawson,  Clin,  Soc.  2VaH«.,  vol,  xviii.  p.  292), 

*  The  cjESophagu^  lies  more  t<i  the  lt:ft  aide,  and  operntingon  the  left  aide  qUowjj  of  freer 
movement  of  the  right  band,  while  the  left  in  at  liberty  to  move  the  larynx,  kc 

t  If  the  neck  is  very  stout,  or  if  the  parts  are  awalkn,  kc,,  the  incision  may  be  from 
just  below  the  angle  of  the  jaw  to  eloj^  to  the  sti^rnum. 

J  The  larynx  should  not  only  be  drawn  to  the  rights  but  tiUed  over  to  this  side  also,  as 
this  brings  up  the  cesophagus. 

§  Mr*  Cock  (6«yV  IItt»/f,  llep,^  186S,  p.  3)  drew  attention  to  this  point.  Both  bia 
patients  were  in  the  bnbit  of  singing ;  in  the  6r»t  ctise  {ifnd,^  1858,  p,  229)  a  fine  tenor 
voice  waa  replaaed  by  a  bass  ;  In  the  second,  in  which  the  cesopbagus  w&s  opened  farther 
back,  the  voice  did  not  suilur. 
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If,  after  exposing  the  oesopliagus,  the  body  cannot  be  felt — which 
will  rarely  hnppeij, — liietallic  probes  or  soft  bougies  should  be  passed 
through  the  wound  in  the  a^sophagus,  and  the  lower  cerirical  aod  the 
upper  tliomcic  portions  of  this  tube  carefully  explored.  The  question 
may  now  be  considered  ;  How  far  down  from  the  CBsophagus  can  a  body 
he  extracted  ?  The  most  accessible  part  is,  no  doubt,  its  junction 
with  the  pharynx,  opposite  to  the  cricoid  cartilage,  and  the  first  two 
inches  below  thiji  point. 

As  far  as  my  knowledge  goes,  the  lowest  point  from  which  a  foreign 
body  has  been  removed  occurred  in  the  practice  of  Mr.  Bennet  May. 

Here  a  chihl,  aged  7,  hatl  nwaUowecl  a  ha]fj.»enny  three  and  a  half  years  before.  The 
coin  biid  ulceratt*!  through  the  a^s^tphagui  and  opened  tbe  right  broachos,*  Ijinjf  partljr 
in  IhiH  and  partly  in  the  testiphagus.     It  was  reraoYed  tucocMfulIy  by  oetophagotomj. 

When  the  foreign  body  has  been  removed,  the  question  of  introducing 

sutures  into  the  tesopha^us  will  arise.  These  should  only  be  used  when 
the  wouTid  in  the  gullet  is  clean-cut,  not  bruised,  and  when  tlie  hudj  has 
been  quickly  reuioved  ;  the  sutures  should  be  of  fine  sterilised  gut,  and 
only  the  upffcr  part  of  the  wound  in  the  tx^^ijophagus  should  be  closed, 
the  rest  heing  left  open  to  the  bottom  to  allow  of  free  draitiage,  owing 
to  the  dangtir  of  sloughing,  pent-up  foul  secretions,  and  blood-poisoning 
(p.  722).  A  drainage-tube  should  be  inserted  to  the  bottom  of  the 
wound,  iculoforni  duste<l  in,  a  few  sutures  placed  in  the  edges  of  the 
wound,  dry  dresHings  upplied^ — viz*,  iodoform  gauze,  salicylic  wool,  *?i:c. 
— if  the  wound  has  not  been  much  probed  about^  and  there  is  thus  good 
reason  to  expect  early  union.  But  if  ulceration  of  the  soft  parts  has 
been  found,  if  they  are  inHamed,  emphysematous,  ki-,,  the  wound 
should  be  left  open,  drained  to  the  very  bottom,  and  boracic  acid 
fomentations  frequently  applied. + 

After-treatmeat. — If  the  patient  is  in  good  condition,  if  the  foreign 
body  has  been  removed  early,  or  if  the  patient  has  been  able  to  swallow 
HqnidB  in  the  interval  between  the  accident  and  the  operation,  he  may 
be  fed  for  the  first  few  days  by  nutrient  enematn  and  nutrient  supposi- 
tories, and  only  a  little  ice  given  occasionally  by  thts  mouth.  But  if 
the  strength  is  not  satisfactory  at  the  time  of  the  operation,  or  if  the 
enemata  are  not  retained,  a  soft  feeding- tube  must  be  made  use  of. 
This  should  be  passed  by  the  mouth  and  retained,  if  not  very  uncom- 
fortable to  the  patient^  or  passed  at  intervals*    Towards  the  end  of  the 

*  The  pmxJiBity  uf  im|K>rnLnt  parts  to  the  thoracic  portion  of  the  oesophagus  is  weU 
known*  Thus,  in  Path.  Soe.  yWjw.,  voL  xix.  p.  219,  iu  reconied  the  case  of  a  man  who 
HWiiUowed  a  bone  which  lodged  in  the  uisophagua  opj>osite  to  the  arch  of  the  aorta. 
I»eath  look  phice  suddenly  on  the  fifth  day  from  perforation  of  the  norlfL  and  hfciuor- 
rhaget  ftfter  a  slight  exertion,  Mr.  E'^c  {Clin,  S^^c,  'IVan*.^  vol,  xiii*  p.  174)  giYGs  a  case 
in  which  a  fish-bone^  impjicted  in  the  Oisophsgiis,  wounded  the  heart  £aUilly.  It  was 
thouglit  that  the  position  of  the  fish-bone  was  perhaps  due  to  prey  ions  use  of  the 
probang, 

t  Mr.  D.  Armour  recortla  {Bnt.  Med,  Journ,,  April  16, 1904)  a  case  in  which,  in  an  attempt 
to  remove  a  coin  in  a  boy  lut.  5,  the  metal  of  a  coin-eatcher  separated  from  the  whalebone. 
The  fluorescent  screen  showed  the  coin  lying  tm  before  at  tlie  level  of  the  sinus  pyrifonnis, 
and  an  obacure  abadow  near  the  lower  end  of  the  a;iM>phagU3*.  Gaatrostomj^  was  j>erformed, 
and  the  portion  of  the  coin-catcliur, about  five  iucliea  lougt  was lemoveil  from  the  ttsophagus 
by  curved  crocodile-forceps  passed  ihroogh  the  cardia  along  the  tinger*  The  coin  was 
removed  from  above  by  the  same  instrument.    An  excellent  recovery  followed. 
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firtit  week,  perlmps  etirlun"  if  the  wound  is  healing  well,  tlie  patient  niiiy 
be  allowed  to  swrtllow  11  little  diluted  wiae  or  milk. 
Chief  Difficulties. 

1.  A  iat,  short  neck,  6.  Detecting    the    site    of    the 

2.  Erdarged  veins,  foreign  body. 

3.  Wide    depressors    of    hyoid         7.  Firm  gripping  of   the  boiiy 

bone.  by  the  oesopljagus. 

4.  Enlarged  thyroid  gland,  8.  The  foreign  body  nmy  be  dis- 

5.  Unusiml  depth  of  oesophagus.  lodged  during  the  openition. 

Dr.  Lecliarcl  (CUn.  Stta.  Trans,^  vol.  xviii,  p.  297)  reoorda  the  case  of  a  man  in  whom 
emetics  anil  geverai  attempts  at  remoral  hail  failed  to  dislodge  a  t«oth-jdate  ;  emiibysema 
of  the  neck  waa  present,  iiiiil  some  blood  on  the  forceps  u&eti.  Just  ^>efore  oejiopha^otomy, 
a  boagie  was  thought  to  ''scrape'*  as  it  waa  withdrawn-  Nothing  being  felt  when  the 
cesopliagus  was  exposed,  a  bongie  waa  passed,  and  the  cE»o|>hftgiiH  incised  behinf!  the 
cricoid  cartilage  ;  the  linger  now  could  detect  nothing,  ami  a  lx>ugic  passeil  on  seemetl  to 
feel  the  ptate  near  the  stomach.  The  plate  was  passed  nineteen  days  after  its  impaction  ; 
it  ineasuretl  i^  inch  by  |  inch,  carried  one  incisor,  and  ha*i  '^  numerooa  sharp  poinla,  and 
a  formidabledooking  hook  at  one  end."  Though  there  were  no  laryngeal  symptoms,  the 
plate  must  have  bt^en  lying  lichind  the  lower  end  of  the  larynx,  as  the  mucous  membrane 
of  the  galiet  showeil  here  several  ecchymoses.  The  tliBlixlgmcnt  of  the  plate  took  |>lace 
cither  during  the  passage  of  the  bougie  or  In  the  administration  of  the  anaesthetic.  The 
patient  made  a  goo*l  recovery. 

Causes  of  Beath. — ^These  are  chiefly  ; 

1.  SeptieiBniia,*  the  wound  having  become  emphysematous, 
sloughy,  and  the  discharge  most  foul. 

2.  Exhaustion,  when  the  body  1ms  been  long  impacted,  and  the 
patient*s  health  lias  rtiii  down  before  the  operation. 

(ESOPHA0OSTOMY. 

IffcJiJilli  Ix^^^a  proposed  as  a  suttfititute  for  gnstn^etomy.  Mr,  Reeves,  who  brought  the 
tllfl|i6iiliiDire  the  til ni eat  Society  {TraftA,,  vid.  xv.  p.  26),  reeongiuended  this  operation  tm 
less  dangeroiiB  than  gastrostomy,  ancl  in  bis  belief  that  cjincer  of  the  ci*gophagU8  is  moet 
fre<|uently  met  with  in  the  upper  pari  of  the  tube.  The  objeetiotis^  however,  arc  so  great 
as  to  have  preventet!  any  adoption  of  this  operation.  They  are — (1)  The  risk  of  coining 
close  to  a  masa  of  cancer,  wliich  will  not  only  not  admit  of  dilatation,  hut  which  will  be 
renderetl  more  active,  sloughy,,  kc^  by  the  neceasary  irritation.  (2)  The  fact  that  impor- 
tant partA  arc  clo»e  by,  and  that  the  relations  of  these  may  very  likely  be  mnch  altered. 
(3)  The  prokibility  of  finding  the  ojsophagns  altered  near  the  diaenaOf  and  thus,  (perhaps, 
readily  perforated,  admitting  fluids  into  the  pleura,  kc, 

(ESOPHAGECTOMY. 

This  is  another  operation  introtluced  only  to  he  abandoncih  Prof.  Cjseniy's  case,  it  is 
true,  was  temporarily  *tioc«fii'fyl,  the  patient  living  rather  more  than  a  year  after  the 
o[>eratiQn.  Bttt  cases  equally  suitable  from  the  site  of  the  disease — only  just  oat  of  reach 
of  the  finger  introdaced  from  the  mouth — with  no  glands  involved,  and  no  adhesions  to 

•  Mr.  Butlin  {iJlin,  JSae,  Tram.,  vol.  xvii.  p.  129)  relates  a  case  in  which  a  tooth-pUte 
was  removed  withiTi  twenty-four  hours  of  its  being  swallowed,  previous  attempts  at 
removal,  lasting  thirty  or  forty-five  minutes,  having  failed.  No  diffieulty  was  ex- 
perienced during  the  o|ieration,  but  the  patient  sank  from  septicajmia  four  days  after- 
wards. He  was  allowed  to  swallow  on  the  second  day,  about  a  third  of  what  was 
taken  coming  through  the  woumh  Mr.  Butlin  considcreii  this  beneficial,  as  conducing 
to  drainage. 


coniitry   (Tram,  Me(L-Ch\r,  Soc,  1S93,  vol.  Ixxvi*  p.  269)^  published 
(Brit  Med.  Joum.^  Jan.  i,  1898)  six  cases  which  he  has  seen,  two  of 

*  Mr.  Biititn  {Op^t\  Sunj.  MuVkj.  Dh,,  2n(l  etL)  gives  a  case  of  Prof.  BiUroth's, 
when?  death  wju!  cnuHwl  by  the  pnssjagc  of  the  Ixmgie  into  the  tissues  round  the  tesophagua, 
the  o[K^iiing  wliere  the  lower  end  of  the  rfSoplia^iH  hot!  been  Btitcbwl  to  the  slitii  having 
contracttwl.  In  Mr.  Buthn's  opiiiioo  the  results  of  the  fourteen  operjitions  coUect^eid  bj 
De  Q  nor  vain  atid  others  Are  very  discottraging. 
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which  were  operated  on  by  him>  and  with  Buccess.  In  the  same 
periodica!  (July  1 1,  1903)  he  has  published  eight  similar  cases.  l>r. 
Maurice  R,  llicliardsoii  in  a  paper  [AnnaU  of  Surgerif,  May,  I  goo) 
stated  that  fifty- six  cases  had  then  been  recorded  ;  of  these  eighteen 
had  been  operated  upon,  in  most  with  success*  Mr.  Butlin,  in  bis 
second  paper,  states  his  belief  that  **  the  rarity  of  this  condition  has 
been  greatly  exaggerated,  and  for  this  reason  :  the  symptoms  of  the 
pouch  are  not  generally  known,  and  are  usually  mistaken  for  those  of 


FiQ.  259. 


Isthmus  0!  iliverticulum  in  l>r.  M.  H.  llicliariLjiJii'b  ^t  case  after  ^ 
maiiT  portion.    The  probiuig  La  Tisible  in  the  oesophageal  o[ - 


the 


a  yet  rarer  condition,  viz,,  pouching  of  the  oesophagus  above  a  stric- 
ture, whether  innocent  or  malignant.  Botli  in  Wliitehead's  case 
{Lancet^  1891,  vol.  i,,  Jan*  3,  p.  11)  and  Chavasse*s  (Path.  Soc,  Transit 
i8gi,  vol.  xliii*  p.  82),  gastrostomy  was  performed  under  the  impression 
that  the  iiatient  was  suffering  from  stricture  of  the  oesophagus,  and  the 
real  nature  of  the  condition  was  oidy  discovered  after  the  death  of  the 
patient."  *  The  following  are  the  chief  symptoms,  as  given  by  Mr. 
Butlin  in  his  paper  quoted  above. 

•  lu  Mr.  Whitehead's  cftse»  the  womim,  ast.  57,  whose  flymptoms  had  existed  eight 
jBMiBt  died  BIX  jears  After  a  most  Buccea^nl  gastrostomj.     Growing  weary  of  this  tnodc 


The  mucous  mrmbranc  of  tbe  neck  of  the  tliverllculura  lias  been  iiivGrt4*il 
am!  uiiiteti  by  iuternipteil  Lcmberi*s  sutures  of  catgut.  (Dr.  M,  R,  HichsirdsoTi'fi 
fii-st  ciise.) 

food  is  returned,  and  the  patient  becoraes  nware  of  some  difficulty  in 

swallowing^  espeeinlly  s<*lid  food.     Pressure   on   the   sidt*  of  the  neck, 
usually  ou  the  left  side,  causes  frnguieiits  and  liquids  to  return  into  tlte 


of  feetling,  and  beBcting  her  ohl  trouble  to  be  cureJ,  ahe  resumed  feeding  by  the  tnoutb, 
AutI  aUowed  the  gastrostomy  woimd  to  close.  Graduidly  the  old  dysphagift  returned, 
and  stie  sank  from  ejthnaBtion.  Id  Mr.  Chavasee'R  case,  the  raiifii  fvt  49,  upplicd  for  relief 
too  Lite.  He  wm  much  emaciiited  from  star  vat  iuii,  and  sank  two  tlays  after  the 
gafltfoatomy.  In  a  caae  of  Landautr's  {Crtiir. /.  inn.  Med.,  April  22,  1899),  a  lion t gen 
photography  taken  with  thin  leaden  fiouuda  in  *i7w,  gave  more  exact  inforujatiou  as  to  the 
situation  of  the  diverticulum. 
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mouth,  and  if  uot^  yet  causes  thti  escape  of  gas  whiiih  is  developeil  aud 
collects  in  the  pouch,  aud  occasions  much  annoyauce  by  gurgling  up 
at  frequent  intervals  during  movements  of  the  head  and  neck.  If  the 
pouch  produces  bulging  in  the  posterior  triangle,  about  the  level  of,  or 
below,  the  cricoid  cartilage,  this  is  a  very  important  symptom,  but  the 
absence  of  bulging  dues  not  in  the  least  affect  the  diagnosis.  A  bougie 
is  arrestetl  at  a  distance  of  about  nine  inclies  from  the  teetlu  It  may 
percljauce  pnss  into  the  stomach,  gliding  over  the  orifice  of  the  pouch, 

Fio,  261. 


The  outer  layers  of  the  ceaophHgus  have  lieen  closed  with  flilk  Buturea.    (Dr,  M.  11, 
HichArJsoti's  llr«t  case.) 


but  the  nile  is  that  it  passes  into  the  pouch  ;  and,  as  the  afTcction 
becomes  more  prouounccMl,  it  may  he  impossible  to  |>ass  an  iustiniment 
down  the  cesophagus.  If  the  bougie  be  of  metal  and  slightly  curvedj 
its  end  may  be  made  to  project  so  that  it  can  be  fell  and  seen  in  the 
side  of  the  neck  (ahnnst  always  the  left  side),  behind  the  sterno- 
mastoid.  Wasting  and  loss  of  weight  are  rarely,  if  ever,  observed 
until  the  late  stages  of  the  disease.  In  fact,  the  patient  nuiy  suffer 
from  unmistakable  symptoms  of  a  pouch  for  years  without  any  sensible 
loss  of  weight.  Of  course,  iu  those  cases  iu  which  the  comlition  is 
gradually    producing    death    by    stai'vatioOj    wasting    slowly    occurs 
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during  ihe  last  Dioiiths  or  years.     The  course  uf  the  diseftse  i» 
slow* 

Operation. — The  patient  being  under  the  influence  of  an  anaisthetie,*^  | 
it  woiilii   be   well,  if  this  has  not  been  already  done,  to  adopt   Mr. 
Buttin*8  advice  and  pass  a  slightly  curved  metal  bou^e  into  the  pouch, 
antij  if  possible,  make  its  end  appear  in  the  posterior  triangle,  thas 
obtaining  tlie  idearei^t  proof  ol  the  presence  of  a  pouch*     If  possible, 

Fio,  26a. 


oeaopkaqua 


^Tlccko?  pouch 


.Po-ucK 


r 


The  BtUmtioti,  eluipe,  and  nine  of  jthe  diYertieulam  111    Ur.  M.  It.  Kichardson*s 

second  case. 


a  bougie  should  also  be  passed  beyond  the  orifice  of  the  pouch  into  the 
stoniHcb,  so  as  to  prove  that  there  is  no  stricture  of  the  OBSophagns* 
A  h:ing  incision  is  then  made  tilong  the  anterior  border  of  the  left 
sterno-niastoiil  from  the  hyoid  to  just  above  the  stemiun.  The  omo- 
hyoid is  divided,  the  superior  thyroid  vessels  severed  between  double 
ligatures,  the  cimjtid  sheath  drawn  outwards,  and  the  larynx  rotated 
on  its  long  axis  b}^  drawing  forwai'd  the  left  ala  of  the  thyroid  cartilage 

•  Br.  M.  R.  Richiuxiacai,  acting  ujwn  a  BU^^tioti  of  Dr  Cuahiiig,  hud  a  bypodermic 
iDJfjclion  of  atropiA  giren  before  the  ether  was  administered,  in  order  lo  keep  the  mouth 
and  throat  dry,    "  This  pUn  worked  mimimbly." 
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with  blunt  hooks.  The  pouch  is  then  usually  easily  found  lying  behind 
the  junction  of  the  pharynx  and  oesopbn^s  and  projecting  to  the  left 
side*  If  it  be  not  found  at  once,  careful  dissection,  aided  by  the  passage 
of  a  bougie,  will  detect  its  position.  It  is  then  grasped  by  forceps, 
separated  fi^om  the  surrounding  tissues,  and  drawn  upwards  out  of  the 
wound.  The  following  are  some  of  the  methods  of  dealing  with  it* 
Mr*  Butlin  in  bis  two  cases  cut  away  the  pouch  from  above  down- 
wards, the  margins  of  the  wound  being  drawn  together  with  eight 
sutures  of  fine  silk  as  the  sac  was  cut  away.     Bleeding  does  not  seem 

Fia.  263. 


-P'h-St.TUTl'X 


_C\xt  edae  of  poixcV 


.TflClSlOTl 


PostcHor  view  of  the  pimryns  ami  oesophagus  in  Dr.  M.  R.  llichardHOTi'fl 
ffecotid  case.  Tiie  |K>uch  hfin  been  cut  off  leaving  a  circular  tnargio.  The  rlottecl 
line  fihows  the  iticision  through  the  neck  and  margin  of  the  poach,  and  the  oou* 
t?trictJoD  of  the  a'sophagua. 

to  give  anj' trouble  at  this  stage.  Another  method,  that  of  Mr.  Barrow 
(Lan,  Aj>ril  8,  1905),  is  that  of  turning  hack  a  cuff  of  tlje  fibrous  coat 
of  the  resopbagriis  and  suturing  this  over  the  gap  left  m  the  mucous 
menibrtine  after  the  removal  of  the  pouch.  Quite  a  difrferent  method 
is  thiit  emploved  by  Girard,  of  Berne  {Congr,  Franc,  1896).  To  avoid 
opening  the  (esophagus^  he  has  twice  invaginated  the  t>oiicb  so  that  it 
projects  into  this  tube.  The  orifice,  which  after  inversion  points 
externally,  is  closed  by  three  layers  of  sutures.  Both  of  these  cases 
were  successful,  though  in  one  a  fistula  followed  which  closed  later. 
The  potich  probably  becomes  atrophied,  as  it  no  longer  obstructed  the 
passage  of  food.     Dr.  A,  E.  Ilalstead,   of  Chicago,   relates  a  case 
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successfully   treated    Ly    this   iiitsthod    (Ann.   of  Surg*^  I904»  ToL 

Aa  he  »tatiis«  it  la  ontj  jidapU^  to  dlverticulA  of  amAll  nee,  ftod  cases  where  the  latoea 
of  the  (£i$«i{>hiigi»  below  the  direrticttlum  i«  tiormnl.  He  wm  Able  to  demoiistmte  oqq 
siiiiroe  of  the  obgtruclJon  cauBed  bj  the  divertictilii :  ''  The  lower  border  of  the  nook  of  the 
diverticulum  aoic«i  a«  a  valve,  projectmg  into  the  lumen  of  the  oeanphagus.  Upon  intro* 
duotion  of  thcAounil,  it  came  in  contAct  with  this  valTe-l ike  projection,  which,  upon  farther 
pressure,  wiut  forced  down  and  completely  obstructed  the  a?sophagu«,  and  divertad  tlM 
Bouml  info  the  divert icolum."  The  tecboique  adopted  waa  as  follows  : — After  the  aac  had 
been  free<l  from  its  attachments,  "a  purse-string  suture  of  cat|*ut  was  paaaod  round  the 
neck  with  the  sound  in  the  sac.    The  sound  was  then  withdrawn,  and  the  mo  iaverted 


Fio,  064. 


Fio.  265. 


OOS 


the  incision.    (M.  R.  Kichard*%oiL) 


The  cniuUHon  of  the  [mrt*  after  vertical 
HiituriiiKiif  the  pouchy  and  trans vei'se  suturing 
of  the  ucsophagUH.     (M.  R.  Richanlson,) 


anil  iuva^inated  into  the  cesophagus.  The  purse-string  suture  was  then  tied.  Three 
sutures  of  cntjL,'Ut  wore  thon  passed  through  the  neck  of  the  invert<?d  sac.  These  rl id  not 
l>enolrate  tlifs  lumen  of  the  diverticulum.  Over  those  sutures  the  longitudinal  muscular 
layer  of  the  ccaophagus  waa  united  by  interruptetl  catgut  sutures.  A  tbirtl  layer  ol 
catgut  sutures  trajisverse  to  these  was  introilnccd.  By  these  the  inferior  constrictor  waa 
brought  down,  covering  the  fir»t  sutures.  A  large-siKC<l  bougie  could  be  puasod  without 
dillicnlty  into  the  stomach."  For  five  days  nutrient  enemata  alone  were  given.  After 
this  milk  was  swallowed  easily,  and  without  leakage. 

iVr.   Richardson  treated  his  crises  shown   in  Figs.  258  to  265  as 

follows  :■ — 

hi  (he  tiist  ease  (Figs.  258  to  261)  ''  the  tip  of  the  index  finger  c<-niltl  be  thrust  into  the 
a'sophagos  tbiough  the  circular  base  of  the  pouch.  This*  was*  removetl  by  cutting  throagh 
the  isthmus  close  to  the  pharyngeal  opening.    The  mucous  membrane  was  inveTtcd  into 
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the  CBSophagus  and  fastened  together  by  a  fewr  Intermpteii  fine  catgut  sutures.    The  other 
lajera  were  also  inverted  and  fastencil  by  iDtermpltHl  Ijem berths  stitches  of  silk.'* 

In  the  second  case  (Figs.  262  to  265)  when  "  the  index  finger  was  parsed  caTefully 
throug:h  the  neck  of  the  pouch  into  the  oesophngns  a  constriction  (Fig.  262)  lined  with 
friable  mucous  memhraoe  was  found  here.  Passage  of  the  finger  through  this  constncteti 
I>nrtion  resulted  in  a  longitudinal  tear,  which  seeme<l  to  involvQ  the  greater  part  of  the 
liDing,  The  probang,  after  being  imnsed  by  this  constriction, could  at  one  time  be  pas^ 
into  the  stomach  ;  at  another  it  could  not  Tlie  oesophagus  Ju«t  below  the  opening  of  the 
pouch  had  the  diameter  of  a  lead  pencil ;  externally,  from  the  diverticukini  to  as  far  as 
the  dissection  extendeti,  it  was  perfectly  normal.  Although  the  mucous  membrane  seemed 
normal  it  was  not,  for  it  gave  way  under  the  gentlest  pressure  of  the  finger.  There  wfia 
constriction  at  that  place,  caused  either  by  real  pathological  changes  (ir  disuse.  The  tear 
in  the  (esophagus  was  convertei?  into  a  longitudinal  slit  by  extending  the  incision  tlown- 
ward  in  the  posterior  wall  through  the  lower  bonier  of  the  jathrnu**  of  the  sac,  and  through 
the  constriction  (Figs.  263  and  264).  Fearing:  the  formntion  of  a  pcrumnent  organic  con- 
striction at  the  site  oE  the  laceration,  a  portion  of  the  pouch  was  utilised  to  enlarge  the 
diaineter  of  the  contracted  cesophagus.  To  accomplijsh  this  end,  a  considerable  circular 
margin  waa  left  about  the  opening  of  the  sac  (Fig.  263).  The  lower  portion  of  tiie  margin 
waa  brought  downward  and  pkcetl  in  the  gap  made  by  the  divide*!  posterior  surfat'c  of 
the  narrowed  oesophagus.  The  effect  of  this  procedure  waa  to  increase  the  lumen  of  the 
OBRophagua  by  the  small  area  of  tissue  t-aken  from  the  |}OUch  (Fig.  264),  The  subsequent 
effect  of  this  plastic  operation  ihowed  itii  advantage^  for  at  no  time  was  there  the  least 
obstruction  to  the  passage  of  the  probang  into  the  stoniach.  Af  fer  making  au  ^oo<l  a  joint 
aa  jxiRsible  at  the  t>eginning  of  the  tEsophagus,  I  closed  the  mfjuth  of  the  pouch  by  inverting 
the  margins  remaining  after  excision^  uniting  them  by  interrupted  iiCmlKi t  sutures."  As 
was  expectenl  leakage  ttxsk  place,  the  wound  giving  escape  to  about  half  the  quitutities 
awnllowecl.  The  wound  ultimately  clo«etl  entirely,  the  patient  regaining  normal  deglutition 
and  perfect  health. 

Owing  to  the  very  great  lisk  of  leakage,  some  fomi  of  dmiiiagij  jimst 
be  provided  in  every  ciiBe  where  a  diverticulum  liiis  been  removed. 
Either  a  d rail mge- tube  or  gftuze  wieks,  or  both,  or  gauze  pu eking  must 
be  employ e<K  Ouly  the  two  ends  of  the  wound  are  to  be  closed, 
thougli  salmon- gut  sutures  of  reserve  may  be  phieed  in  the  rest  of  the 
wound,  to  be  tightened  when  tlie  necessit}^  for  drainage  liaa  ceased,  as 
the  wound  is  sometimes  very  slow  in  closing. 

Mr,  Butlin's  advice  (Brit  Med,  Joiirn,,  July  11,  1903)  on  the  elostn-e 
of  the  wound  and  the  after-treatuient  is  as  foHows  :^**  The  less  tlie 
tissues  below  the  pouch  are  disturbed,  the  better.  If  they  are  widely 
opened  up,  tliere  is  a  liability  to  septic  inflamraation  spreading  down 
into  the  posterior  mediastinum.  No  attempt  should  be  nuide  to  elose 
the  external  wound,  however  carefully  the  opening  of  the  neck  of  tlie 
pouch  has  been  stitched  up.  It  should  be  drained  by  a  soft  tube.  On 
tlie  other  hand,  it  is  very  desirable  to  close  the  opening  into  the 
CESophagus,  for,  although  the  stitches  always  give  way  at  the  end  of 
three  or  four  days,  the  surrounding  tissues  are  by  this  time  suOiciently 
recovered  to  render  the  risk  of  spreading  septic  i  nil  am  matt  on  much 
less  prominent.  If  the  pouch  is  of  long  standing,  and  if  it  is  of  large 
size,  a  soft  tube  should  be  passed  into  the  stonuich  and  retained  as  lon^ 
as  is  necessary  for  feeding.  If  the  patient  cannot  or  will  not  permit 
this,  or  vomits  the  tube,  it  must  be  passed  over  a  guide  every  time  food 
is  taken,  otherwise  almost  all  the  tood  will  pass  out  through  the  wiuind 
in  the  neck.  If  this  cannot  be  done,  a  tube  should  be  introduced  into 
the  stomach  through  the  wound  in  the  neck,  and  retained  there  until 
healing  is  nearly  accomplished/' 


CHAPTER  XVI. 

OPERATIONS   ON   THE   SPINAL  ACCESSOBY,    UPPER 
CERVICAL  NERVES,  AND  STMPATHETIC. 

PARTIAL    NEUBECTOMY,    OB   NEBVE-STBETCHTN^a. 

Indications. — In  cases  of  spasmodic  torticollis  in  which — i.  All  previous 
palliative  treatment  has  failed ;  e.g.,  large  doses  of  conium,  massage, 
galvanism  of  the  aifected  side,  and  faradisation  of  the  opposite  muscles. 
2.  The  spasms  so  severe  and  constant  as  to  interfere  with  the  patient's 
taking  f<>i)d  or  enjoying  sleep,  and  to  cause  sad  weariness  and  real 
suffering.  3.  The  only  muscles  affected  are  the  stenio-mastoid,  or  the 
sterno-mastoid  and  trapezius. 

Anatomy  of  the  Spinal  Aooessory  Nerve. — The  spinal  or  external 
part  of  this  nerve,  having  left  the  skull  by  the  jugular  foramen,  is 
directed  backwards  in  front  of,  or  behind,  the  internal  jugular  vein,  and 
appears  below  the  digastric  and  the  occipital  artery  (Fig.  146).  It 
then  descends  obliquely  outwards  to  the  stern o-mastoid  muscle,  and 
disapp(Mirs  under  this  at  a  distance  of  two  inches  from  the  apex  of  the 
mastoid  process.  Having  usually  perforated  the  muscle,  the  nerve 
passes  across  the  posterior  triangle,  to  end  in  the  deep  surface  of 
the  trapezius.  While  passing  through  or  under  the  sterno-mastoid 
the  n(;rve  joins  with  branches  from  the  second  cervical.  Having 
emerged  from  the  muscle,  it  joins  with  the  second  and  third  nei*ves, 
and  is  often  in  intimate  connection  with  the  great  auricular  and  small 
occipital.  When  under  the  trapezius,  it  is  joined  by  branches  of  the 
third  and  fourth  cervical. 

Operations  for  Partial  Neurectomy.— The  nerve  may  be  found 

by  two  different  incisions  : 

A.  Along  the  anterior  border  of  the  sterno-mastoid,  so  as  to  come 
upon  this  nerve  before  it  perforates  this  muscle. 

13.  Along  the  posterior  border  of  the  muscle  ;  the  surgeon  finding  the 
nerve  as  it  emerges  here  to  cross  the  posterior  triangle  to  gain  the 
trapezius,  and  following  it  up  to  a  point  above  its  branches  to  the 
sterno-mastoid,  so  as  to  paralyse  this  muscle  also. 

The  first  of  these  operations  is,  in  my  opinion,  much  preferable,  and 
for  these  reasons : 

I.  Though  the  nerve  lies  more  deeply  at  the  anterior  than  at  the 
posterior  border  of  the  muscle,  it  is  here  a  single  nerve,  and  not  likely 
to  be  confounded  with  other  nerves — e.g.,  branches  of  the  second  and 
third  cervical,  which  also  emerge  at  the  posterior  border  to  supply  the 
skin.  Furthermore,  in  this  latter  position  the  spinal  accessory  is 
often  found  in  close  connection  with   the    small  occipital  and  great 
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auricular,  as  these  two  nerves  appear  at  the  posterior  border  and  curve 
upwards. 

2.  By  finding  the  nerve  at  the  anterior  bonier  of  tlie  muscle,  paral^'sis 
of  the  sterno-mastoid  is  better  ensured.  When  the  nerve  is  tbund  at 
the  posterior  border  and  followed  up  into  the  muscle  befure  division, 
there  is  always  an  uncertainty  as  to  whether  some  branch  to  the  muscle 
may  not  have  come  off  above  the  point  at  which  the  surgeon  has  divided 
the  nerve.  And  though  the  nerve  is  more  superficial  in  the  posterior 
triangle,  it  is  difficult  to  nnike  certain  whetlier  it  is  the  spimil  accessory 
or  one  of  the  superficial  cervical  nerv^es  which  emerge  close  to  it  from 
behind  the  muscle. 

A*  Operation  above  the  3temo- mastoid. — The  parts  having  been 
shaved  and  sterilised,  and  the  head  suitably  raised  and  turned  to  the 
opposite  side,  the  surgeon  makes  a  free  incision  along  the  anterior  border 
of  the  sterno-mastoid  for  3  inches,  connnencing  at  the  apex  of  the 
mastoid  process  and  ending  about  2  inches  below  the  angle  of  the  jaw. 
Skin,  fascife,  and  platysma  being  divided,  the  anterior  border  of  the 
sterno-mastoid  is  clearlj^  defined,  and  drawn  strongly  backwards  so  as  to 
put  the  nerve  on  the  stretch.  In  doing  this  the  posterior  arul  lower 
part  of  the  parotid  may  have  to  be  drawn  forward  if  this  gland  overlap 
the  muscle.  The  wound  being  then  thoroughly  dried,  the  operator 
searches  ibr  the  nerve  with  a  steel  director  in  tlie  fatty  connective 
tissue  which  lies  between  the  nuiscle  and  the  carotid  sheath.  If,  in 
donig  tliis,  he  keep  for  liis  landmark  the  angle  of  tlje  jaw,  lie  is  almost 
certain  to  be  on  a  level  with  the  point  where  the  nerve  enters  the 
muscle.  If  this  landmark  fwil  him,  he  should  define  the  lower  border 
of  the  digastric,  and,  tracing  upwards  the  posterior  belly  of  this  muscle, 
feel  for  the  transverse  process  of  the  atlas,  between  the  front  of  which 
process  and  the  posterior  belly  of  the  digastric  the  nerve  emerges  to 
pass  backwards  to  the  stenio -mastoid.  The  small  branch  from  the 
occipital  artery  whicli  accompanies  the  Jierve  will  give  no  ti^ouble ;  and 
if  in  the  deeper  parts  of  the  wound  only  a  steel  director  or  a  blunt 
dissector  be  used,  neither  the  occipital  artery  nor  the  internal 
jugular  vein  will  be  injured.  A  full  inch  of  the  nerve  should  be 
removed. 

li  Operation  below  or  at  the  Posterior  Border  of  the  Sterno- 
-mastoid.— Mr.  Campbell  de  Morgan,  who  introduced  this  operation  into 
Jritisli  surgery  with  a  very  successful  case,*  made  an  incision,  2  inches 
long,  ahjng  the  posterior  border  of  the  sterno-mastoid,  the  centre  of  the 
Incision  corresponding  to  about  the  centre  of  this  border  cd' the  muscle. 
The  fascia  being  slit  up  to  tlie  same  extent,  the  trapczial  branch  of  the 
lerve  was  sought  for  as  it  emerges  from  thu  steruo-niastoid  to  cross  tlie 
>8terior  triangle.  It  was  foun<l  a  little  above  the  centre  of  the  wound, 
ad  traced  through  the  muscle  fill  the  common  trunk  was  discovered 
ve  its  division  into  branches  for  the  trapezius  and  sterno-mastoid. 
f  an  inch  of  the  nerve  was  then  cut  out. 

have  thrice  performed   tbe  operation  of  resection  of  part  of  the 
X  accessory,  employing  each  of  the  two  methods  given  above. 

la  187S,  1  fouDc!  the  nerve  in  the  posterior  trinngle,  and,  tfacing  it  upwiknlii, 
'  a  portioaol  the  common  tmnk  in  the  substanco  of  the  itertio-maBtoid.    In  i8g4 
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1  foaod  the  nerre  at  the  a^teHoi'  border  of  Uie  uiuck%  Ukiiig  hm  mj  guide  tbft  mngJm  of 
the  jaw.  ¥kith  pa.tienU  were  roiddlo-Aged  wcunea,  tbe  sabjecU  of  se?ere  tiMMiiodic 
torticcillia.  In  eacb  osae  lome  of  the  d«ep  oerrical  miucln  e^opplied  by  tbe  npfier 
eervicHl  nerves  w«re  affected,  and  in  neither  wa«  the  resoU  to  ntisfsctory  as  I  wished.  In 
the  first  no  pennAni*nt  benefit  can  be  said  to  haie  ttiolted.  In  the  aeoond  tbe  relief  wma 
oonaiderable,  and  the  i^tient  has  hitherto  declined  further  of»cration  In  the  form  of  divi- 
■i(»n  of  the  poaterior  branchea  of  the  oenrical  nerves.  Atrophy  of  the  ■temo-matftoida 
folii^wett  in  each  case. 

In  my  third  case,  as  both  alerao-nuMtoida  were  affected,  exestion  of  part  of  each  apteal 
accewory  was  performed  above  the  stemo-niastoid*    While  the  mnade  on  tbe  l^ 
remaiiied  paralysed*  the  right  oon  true  ted  aftcrwanb  as  vigorously  as  before.    Thew 
no  doubt  whatever  that  the  nerve  ha^i  been  found  and  part  removed,  for  it  waa  mh 
lately  qoieseent  fur  three  weeks  af t^r  the  o[>cration.    Wht- iher  the  return  of  activity  ^ 
due  to  reunion  taking  phice,  or  to  tbe  additional  nerre  supply  from  the  seoood  oer? leal,  ' 
must  luniftin  donbtfnl.       I  find  the  same  result  hasoocurred  to  Mr.  HaTMiit,  SQfgieofi  to 
the  Bristol  Ro,val  Inarmary  iliriMol  Mfd^-Ckxr,  Jcmm,,  1S96),    Thiscaae,  of  twenty  joam*, 
duration,  W8i»  rendcrtxi  fuxther  unfiivourable  by  the  number  of  maacles  involved.     Thu 
when  the  head  was  dzed  by  tbestenio-mastotdH  and  Irapesii  in  ri^  spasmT  the  platjf 
occipito-frontalis,  and  orbiculariA  palpebrarum  were  Ab<i  in  violent  aotioUf  the  arms  ' 
rigid,  und  the  aUJomtiml  recti  were  powerfully  otiutrncted.    Though  on  each  side  threo*! 
quarters  of  an  inch  of  the  npinal  acceasoriea  was  removud,  it  is  stated  that  some  weeks ^ 
later  **  there  was  no  actual  paralysis  of  either  stemo*maatoid  or  trapcsiua,  which  all 
appeared  to  contract  violt^ntly  at  times." 

There  h  no  cumparisoD  between  the  two  methods,  that  in  whieh  tlia 
nerve  is  foimd  ut  the  anterior  border  of  the  muscle  being  infiniteljr] 
easier  anil  more  siitisfaetory* 

A  very  interesting  contribution  to  the  literature  of  this  subject  is  a 
paper  by  Mr,  BaUan€e.^ 

His  patient,  a  woman  of  4S,  was  a  good  instance  of  the  distress  and  misery  dae  to  spas* 
mtMlic  tortieuUis«  Divbiuii  itf  ihu  right  tipiual  accessory  in  the  anterior  triangle  gave  mi^t 
decided  relief.  At  tlie  end  of  four  monthftf  when  the  history  ceases,  the  patient  is  reported 
to  have  been  "  much  better  and  Bt^mli^r,  The  face  is  hnppy  and  tranquiL  Tiiere  Ib  neither 
headache  nor  pain,  and  sleep  and  appetite  are  good.  The  control  t^f  the  movement**  of  ihc 
head  is  ]:>crfect  as  long  as  she  is  nut  cjiciteil,  and  so  long  as  the  head  iti  not  raised  «)  that 
the  eyes  are  directed  much  above  the  bori«*>ntal  phine  in  which  they  lie.  .  .  .  The  right 
Bterno-mastoid  and  trapcxios  are  atrophied/' 

Division  of  the  spinal  accessory  deserves  a  further  trial,  even  if  the 
relief  given  be  not  permanent. 

The  chief  fear  is  that  other  muscles  will  become  involved,  as  in  my 
cases.     Tlius»  Mr.  BHlbmee  writes  of  bis  patient :  **  Since  the  operation, 
it  has  been  certain  that  some  of  the  muscles  supplied  by  the  upper 
spinal  nerves  are  liable  to  spasm.     It  would  be  strange  if  it  were  not 
BO,  considering  the  intimate  coiinectluns  between  the  secoiul,  third,  and 
fourth  ipimil  nerves  and  the  spinal  accessory  in  the  sterno-nmskiid, 
trapezius  J  and  posterior  triangle,  together  with  the  fact  that  - 
the  fibres  of  the  spinal  accessory  are  connected  with  tbe  same  c    i 
with  cells  in  tbe  immediate  neighbourhood  of  those  from  which  ai 
the  motor  rootlets  of  the  cervical  spinal  nr-"  '-  '' 

The  following  conclusions  may  be  drawn  1  totheopcnii 


*  St,  Thomas* i  Rttitp.  Hrp.^  vol*  xiv.  p.  95,  Otbe 
recorded  by  Prof.  Anuandale  {Lancet ^  1879,  vol.  i.  p.  55 
voL  ii.  p.  369), 
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treatment  of  spasmodic  torticollis: — l.  Palliative  treatment  will 
little  pennaueiit  value,  and  the  earlier  sorgery  is  resorted  to  the 
the  onthjok.  2.  The  most  common  combination  of  spasm  ii 
involving  the  sterno-mastoid  on  one  aide  and  the  posterior  n 
on  the  other,  the  head  heing  held  in  the  position  of  sterno-n 
Bpasm  with  the  addition  of  retraction  through  the  greater  power 


RESECTION   OF   UPPEH  CERVICAL   NERVES. 


spinal  accessory  may  afford  relief,  even  if  other  muscles  tlian 
sfeemo-mastoid  are  affected.  On  the  other  hand,  the  aflection  j 
viously  limited  to  the  a  tern  o -mastoid  may  spread  to  other  miiscleB 
spite  of  this  operation  (ibidem).  4.  No  fear  of  disahling  paralysis  m 
deter  us  from  recommending  operation,  as  the  head  can  be  held  er 
even  after  t!ie  most  extensive  resection  (ibidem).  5*  It  is  clear  fr 
Mr*  IIarsant*s  cases  as  well  as  my  own  thut,  after  undoubted  resect 
of  portion  of  the  spinal  accessory,  apiismodic  action  of  the  ster 
mastoid  may  still  persisL  6.  I  have  spoken  above  of  the  need  of  resort 
to  surgery  early  in  these  cases-  The  disease  will  certainly  spread  fi 
one  muscle  to  another,  from  one  gi*oup  to  another,  the  abnormal  c 
dition  of  one  nerve-centre  extending  to  other  closely  adjacent  cent] 
Further,  it  is  here  as  in  traumatic  epilepsy  of  any  duration  (p.  27 
over-excitability  of  one  or  more  nerve-centres  becomes,  if  left  too  lo 
a  permanently  established  condition,  and  with  it  over-activity  of 
muscles  which  are  physiologically  associated  with  those  nerve-centn 

Besection  of  aome  of  the  Branches  of  the  Upper  Cervi 
Kerves. — In  those  cases  of  spasmodic  torticollis  where,  after  resect 
of  part  of  one  spinal  accessory,  mischief  still  persists  in  inusclea  of 
opposite  side,  this  step  has  been  practised  by  Mr.  Nohle  Smitli  (B 
Med.  Jount.j  voL  i.  1891,  p.  753),  and  by  Prof.  Keen  (Jouni.  Nerv.  1 
Menf,  Dia,^  Dec,  1889),  and  by  Prof.  Krause  for  occipital  iieura 
(v.  Bergniaim*s  St/st.  Pf^ae.  Snrff.,  American  trandation,  vol,  i,  p.  5? 

The  following  are  the  chief  steps  in  the  operation  detailed  by  ( 
authority  : — 

The  incision  through  the  thick  ek'm  beg^ina  at  the  occiput  ncfir  the  middle  ]inc 
3  cm.  below  thti  external  occiijkal  inotul>craDce,  Carriod  outwards  uml  slightly  di 
wartla  to  a  point  2  cm.  from  the  tip  of  the  mafitoidi  it  now  runs  obliquely  downwanis 
forwards  to  the  posterior  edge  of  the  stern  o-m  as  bo  id,  aod  ends  a  little  below  the  lev 
the  hyoid  bone.  The  greater  part  of  the  incisioo  runs  within  the  limits  of  the  hairy  s 
The  great  occipital  nerre  is  found  by  dissecting  the  upper  lip  of  the  wound  upwards 
comes  through  the  upper  lateral  margin  of  the  thin  trapcRiua  to  enter  the  dense  1 
tiasu©  of  thifl  region  along  a  horiKoatal  line  2  cm.  below  the  cxteiUBl  ooci 
protaberance,  and  at  a  varying  distance  from  the  middle  line*  The  trapezius  mm 
divided  or  displaced  inwards  according  to  its  develQi>ment^  the  spknius  and  ^mispi 
also  cut  through  transveraely  lua  far  as  is  necessary  to  give  access*  to  the  deeper  {mrt«. 
nerre  is  followed  to  where  it  turns  round  the  inferior  oblique,  where  it  is  reae< 
I'rof.  Krause  considers  the  cjtiatence  of  the  third  occipital  constant.  It  lies  aloe 
inner  side  of  the  great  occipital  perforating  the  trapezius  about  4  cm. 
external  ixicipital  protuberance.    It  must  be  followed  back  through  '  ^  f>u 

and  l>elow  the  inferior  oblique  to  it^  crit  between  the  second  and  t 
small  occipital  and  great  aurieular  will  be  exposed  by  the  aboTC  incision 
apE^K^ar  at  the  posterior  edge  of  the  sterno^maatoid,  at  about  the  level  of  the 
In  following  them  backwardn  towards  the  spinal  column  ihe  iitemo*niastol4  \*  to  ' 
placed  forwards  and  the  spleniui^  and  other  muscles  backwanls.    Care  tnuf 
the  spinal  accessory,  which  fretiuently  communicates  with  llw  -■ 
The  most  troublesome  bleeding  will  be  met  with  in  th«  deefivr  1 
only  to  be  controlled  bj  compression.    Thicrech*B  m<^ 
to  tje  employed  here  owing  to  the  proxlnUty  of  a  voir 
uiid  the  fact  that  the  phrenic  may  miso  from  I  hi!  Ili^ 
found  helpful  in  dealing  with  the  deeper  pnr*  r»f  n. 
be  united  by  burie<l  sutures.    The  wound  ^i 

Figs.  266  and  267,  from  Mr.  GwUee'e  ;*l*..-   ,. 
region* 
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HESECTION  OF  THE  CEBVICAI,  SYMPATHETIC  FOB 
EXOPHTHALMIC  GOtTBE,  Etc. 

Owing  to  the  uncertainty  of  the  results  and  the  dangers  accompanying 
partial  th^Toidectomy  in  exophthalmic  goitre  (p.  697),  aome  surgeons 
in  recent  years,  relying  on  the  suggestion,  originally,  I  believe,  put 
forward  by  Trousseau,  that  the  three  cardinal  phenomena  of  the 
disease  are  due  to  some  disturbance  of  the  cervical  sympathetic,  have 
practised  removal  of  these  ganglia.  This  method  of  treatment  does 
not  appear  to  me  to  he  based  on  sound  foundations,  or  to  be  followed 
by  good  results  with  sufficient  constancy  to  justify  our  resorting  to  it* 
Thus,  even  if  morbid  changes  in  the  ganglia  were  constantly  present  in 
this  disease  (a  pa«tulate  which  cannot  he  conceded),  any  attempt  to 
explain  the  three  cardinal  symptoms  of  exophthalmic  goitre  is 
unsatisfactory.  Thus,  while  the  exophthalmos  and  the  goitre  may  be 
explained  by  paralysis,  the  third  chief  feature,  the  excited  hearths 
action,  means  irritation,  not  paralysis,  of  the  above  ganglia.  It  must 
be  remembered  that  the  removal  of  the  sympathetic  chain,  always  a 
difficult  operation,  is  rendered  more  so  by  the  presence  of  the  goitre, 
and  that  those  points  which  have  been  fully  alluded  to  above,  viz.,  the 
poor  vitality  of  the  patient,  the  risks  of  the  anfesthetic,  the  dangers  of 
thyroidisni,  have  to  he  faced  here  also. 

With  regard  to  the  renults  of  this  mode  of  treatment  of  exophtlialmic 
goitre,  I  cannot  find  that  they  are  more  constantly  beneficial  than  those 
following  partial  thyroidectomy,  and  this  is  especially  the  case  with 
reference  to  those  nervous  symptoms  which  are  so  frequent  and 
distressing  a  feature  in  this  disease. 

The  following  are  amongst  the  papers  bj  surgeons  who  have  made 
use  of  this  operation  : — 


Jalioulny,  who  first  gave  prominentMj  to  it  {LyQH  Mid.^  Feb.  7,  1897  ;  Pr«$H  M4d.^ 
Feb,  12,  1898),  pyes  io  the  necond  paper  eleren  oases,  and  speaks  of  the  opemtion  as 
eapeciallj  preferable  to  partial  thyroidectomy  in  thoae  cases  in  which  the  g<3ltre  tit  not  a 
prtrminent  feattire.  P<iaii  {PrejuKt  Mtd,,  Auff.  4,  1897)  obtaineii  reh'ef  to  the  prcssar^ 
Bymptoms.  but  not  to  theme  which  may  be  termed  nervous.  Poucet  {Pfr*M  JtfA^ 
July  2Sp  1S97)  ctaimet^)  benefit  In  nine  ca^es.  In  the  hands  of  Cbanffard  and  Qu^nu 
(Pru$e  Med.,  July  3,  1897)  the  resnlt  was  entirely  ne^tive.  Goug«t  (Lyon  Msd.^ 
Nov.  30,  1896)  speaks  favourably  of  Jaboulay's  method,  and  claims  that  the  three  cardinal 
features  of  exophthalmic  goitre  are  powerfully  influenced  by  it.  R^^lus  {PresM*  Mid.^ 
Juuc  23,  1897)  reports  a  case  completely  cured  by  this  trcatmetit.  Schwartz  (Bull,  et  M4m. 
d^  In  i9fi<?,  de  Chir,  d^  Pari*,  Nov*  22,  i8g8)  reports  two  casefi  treated  by  bilateral  ix^section 
of  the  cervical  Bymp»thetic»  In  both  cases  the  ojjeration  is  stated  to  have  given  much 
rebef,  bringing  about  less  niorkcil  exophthalmos,  reduced  fnjquency  of  the  pulse,  and 
gradual  improvement  in  the  gtmeral  Bymptomi, 

B,  Kare^uhar  Curtis,  of  New  York,  discusses  the  various  operations  for  exophthalmic 
goUre  {Trati*.  Am^r.  SuTff.  .l«r<^\,  1903,  p.  303},  with  especial  reference  to  the  merits  of 
thyroidectomy  and  sympathectomy.  Having^  met  with  three  deaths  in  eleven  cases  of 
thyroidectomy  from  acute  thyroidifsm  alone,  without  wound  complications^ and  attracted 
by  the  results  claimed  by  Jonncsco  for  complete  bilateral  removal  of  the  cervical  sym- 
pathetic, Dr.  Curtis  operate*!  in  seven  cases,  bat,  as  there  were  two  deaths  from  acute 
Ihyroidism^  and  one  probably  due  to  the  aniesthetic,  his  results  have  not  been  better. 
While  it  Is  allowed  that  it  was  early  to  judge  of  final  results,  it  is  claimed  thai'*  three 
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cases  were  cured,  one  improved,  none  unimproved."  Three  cases  died.  Operation. — The 
following  points  are  emphasised.  The  incision  should  be  along  the  anterior  border  of  the 
stemo-mastoid,  the  large  vessels  exposed  with  the  goitre  displaced  to  the  inner  side,  the 
sympathetic  trunk  exposed  in  the  middle  of  the  wound,  and  traced  to  the  upper  ganglion. 
The  latter  is  isolated  by  forcible  retraction  of  the  upper  angle  of  the  wound  in  a  good 
light,  the  nerve  clamped  just  above  the  ganglion,  and  this  body  twisted  out  The  nerve  is 
then  followed  down,  and  the  second  and  third  ganglia  isolated  and  removed.  The  inferior 
thyroid  artery,  which  may  have  nerve  filaments  in  front  of  and  behind  it,  may  need  ligature. 
The  second  ganglion  is  often  small  or  fused  with  the  third. 

The  third  is  often  fused  with  the  first  dorsal,  and  will  have  to  be  separated  with  scissors 
or  knife  after  blunt  isolation.  **  I  look  upon  this  part  of  the  operation  as  the  most  difficult, 
because  of  the  depth  of  the  ganglion  and  the  proximity  of  important  structures.  The 
recognition  of  the  nerve  also  presents  serious  difficulties  in  some  cases.  It  is  very  variable 
in  size  and  appearance.  In  any  case  it  should  be  a  cardinal  rule  not  to  inflict  any  damage 
upon  a  structure  supposed  to  be  the  nerve  until  it  has  been  proved  to  be  the  sympathetic 
by  tracing  it  to  either  the  upper  or  the  lower  ganglion." 

The  bilateral  removal  of  the  sympathetic  should  be  done  in  two  stages,  with  an  interval 
long  enough  to  permit  the  patient  to  recover  from  the  effects  of  the  first  operation.  A 
trial  should  be  given  to  local  analgesia,  but  owing  to  the  increased  difficulties  due  to  the 
presence  of  the  goitre,  the  success  of  this  is  doubtful.  Where  only  one  side  is  operated  on, 
the  operation  is  one  of  about  an  hour. 

Dr.  Curtis  thus  summarises  his  conclusions : — **  Results, — Exophthalmic  goitre  can  be 
cured  both  by  thyroidectomy  and  by  sympathectomy.  A  perfect  result  can  be  expected 
in  about  60  per  cent,  of  the  cases  of  thyroidectomy.  An  immediately  good  result  appears 
to  be  the  rule  in  sympathectomy.  Sufficient  time  has  not  elapsed  to  judge  of  the 
permanence  of  the  cure,  but  the  immediate  results  of  sympathectomy  are  far  superior  to 
those  of  thyroidectomy.  Mortality. — The  relative  mortality  of  the  two  would  also  seem 
to  favour  sympathectomy  (Kocher,  four  deaths  in  fifty-nine  cases  of  thyroidectomy  or 
ligation  only  ;  Jonnesco,  none  in  fourteen  cases  of  sympathectomy),  although  in  my  own 
cases  the  result  is  the  opposite.  There  is  serious  danger  of  fatal  acute  thyroidism  after 
both  operations."* 

y.  Eiselsbcrg's  conclusions  (v.  Bergmann's  Surgery^  are  much  less  hopeful :  "  The 
results  of  this  operation  seem  to  be  far  less  favourable  than  the  results  of  operation 
upon  the  thyroid  gland,  although  too  few  cases  have  been  reported  to  allow  of  an  absolute 
statement.  The  only  symptom  that  seems  to  be  favourably  influenced  constantly  is  the 
exophthalmos.  Tremor  and  tachycardia  persist  in  almost  all  the  cases,  and  the  general 
condition  has  not  been  improved.  Diminution  in  the  size  of  the  goitre,  which  has  been 
reported,  is  in  all  probability  due  to  ligation  of  the  thyroid  arteries.  The  dangers  of  this 
operation  are  at  least  as  great  as  those  of  strumectomy,  if  not  greater.  The  results  of 
operation  upon  the  sympathetic  nerve  do  not  compare  favourably  with  the  success  of 
partial  strumectomy." 

The  other  conditions  for  which  removal  of  the  cervical  sympathetic  has  been  chiefly 
practised  are  epilepsy  and  glaucoma. 

With  regard  to  epilepsy,  Jonnesco  claims  a  certain  proportion  ot  cures,  but  the 
interval  that  had  ela(>sed  is  too  short  to  allow  of  a  judgment  of  any  value  as  to  the  final 
results.  Acconling  to  Braun*s  more  recent  experience,  the  operation  is  negative.  In  the 
case  of  glaucoma,  the  results  of  Jonnesco,  who  first  removed  the  cervical  sympathetic  in 
1897,  are  given  by  Mr.  Burghard  (loc.  infra  cit.^    Later  results  will  be  found  much  less 

*  Dr.  Curtis  publishes  the  later  results  ot  his  cases  (Ann,  of  Surg,^  March,  1906,  p. 
336).  His  candour  shows  us  that  the  above  claims  were  not  maintained.  Of  the  above 
given  four  cases  treated  by  sympathectomy,  one  relapsed  within  nine  months,  and  a  little 
over  a  year  after  the  operation  died  of  the  original  disease  and  acute  endocarditis.  One 
case  was  improving,  when  she  acquired  nephritis,  a  cardiac  lesion  and  oedema  of  the  limb, 
from  which  early  death  was  expected.  One  case  was  completely  cured  five  years  after  the 
sympathectomy.  '*  The  remaining  patient  is  able  to  do  her  work  and  enjoy  life  without 
medication,  although  goitre,  exophthalmos  and  slight  tachycardia  persist,  a  practical  core.'* 
Dr.  Curtis  has  concluded  to  again  turn  his  attention  to  thyroidectomy. 
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fa? ourable.  Wilder,  of  Chicago*  gives  (Jomnk,  Am§r,  Mtd,  A§§oc.,  FeV.  2,  is)a4)  a  detailed 
report  of  seven  cwaes  of  removal  of  the  oenric&l  sympathetic  still  ander  obeervatioa  in  faia 
own  practice,  and  add£  briefly  the  results  of  operations  by  others  on  fifty-four  cassL  The 
results  are  not  very  encouraging.  In  certain  of  the  cases  in  which  improvement  at  Eni 
followed  the  operaiion,  relapses  are  reported.  The  following  sequele  of  the  operatioa 
havQ  been  noticed  :  myosin,  ptosis,  oongestion  of  conjunctiva,  hoarseness  or  aphoum, 
dysphagia.  Wilder  is  inclined  to  advise,  **  In  acute  glaucoma,  and  in  the  subacute  with 
intermissions,  practise  first  iridectomy,  and  if  it  failB,  do  sympathectomy.  In  simple 
glaucoma  use  myotics  five  times  a  day  ;  if  they  suffice,  continue  them.  If,  in  spite  of  their 
systematic  employment,  the  vision  fails,  do  sympathectomy.*' 

An  interesting  paper  by  Mr.  Biu^ghard  on  excision  of  the  superior 
cervical  ganglion  will  be  found  in  the  Brit,  Med,  Journ,^  vol.  ii.  1900, 
Oct.  20,  p.  1 175.  The  operation  was  performed  on  three  occasions 
for  very  different  conditions :  in  the  first  case,  for  the  relief  of  sub- 
acute gljuiconia ;  in  the  second,  for  the  removal  of  an  enlarged 
epithelioinatous  gland  adherent  to  the  upper  ganglion  ;  and  in  the 
third,  for  a  vai'iet)'  of  false  neuroma  which  had  attacked  the  ganglion.. 
Here  the  middle  ganglion  was  removed  as  well.  The  operation 
was  successful  in  the  second  and  third  cases ;  in  the  first  no  benefit 
followed. 

Op£BAtion6  oh  the  Bb&ghial  Plexus. 

These  have  been  chiefly  performed  in  cases  of  laceration  of  the  plexus^  for  compression 
by  scars,  ezostcecs,  &c.,  anil  lastly  in  that  form  of  birlh-paralyais  in  which  the  muscles 
chiefly  affected  are  the  deltoid,  biceps,  and  brachiaUs  antictis.  I  am  not  aware  of  any 
ease  in  which  surgery  has  been  successful  in  curing  a  case  of  the  first  description  where 
several  of  the  lower  cervical  nerves  have  given  way  at  the  level  of  their  spinal  attach- 
ments. Mr*  Thorburn  {Brit.  Med.  Jaum,^  May  5, 1900J  relates  in  detail  a  case  of  ot>era- 
tion,  perfomietl  nl>oiit  B^?ven  months  after  the  injury,  resultlDg  la  recovery  of  sensation 
and  certain  movements  of  the  shoulder  to  an  imperfect  degree.  As  is  so  fretiueiitly  the 
case  in  hospital  practice,  the  patient  took  no  pains  to  contiibute  her  share  of  the  after- 
treatment.  Compression  cases  are^  of  course,  more  favourable.  Dr.  R,  Kennedy,  of 
Glasgow  (^ibidem ^  voL  i,  1903^  p.  298),  records  a  case  of  practically  complete  recovery 
after  operation  on  a  scar  involving  the  plexus.  He  also  deals  here  with  the  subject  of 
birlh-paraljsis  alluded  to  above.  Three  cases  of  operation  for  this  condition  are  given* 
In  une^  in  whieh  AufEcient  time  had  elapsed,  the  result  was  most  satisfactory,  flexion  of  the 
forearm  and  abduction  of  the  shoulder  being  regained. 

Mr.  Tuhby  {Brit.  Med.  Journ,^  1903,  vol.  ii.  p.  975)  has  proTed  that  in  some  of  these 
cases  of  paralysis  of  the  upper  roct  of  the  brachiiil  plexus  dating  to  birth  muacle-graftinpf 
may  be  employed  with  Wnefit.  To  remedy  the  innbilily  to  t1ex  tlie  elbow,  the  triceps  ts 
cxposotl  by  a  long  incitfiou  at  the  back  of  the  arm  much  as  for  the  musc-ulospiral  nerve 
(p.  164),  and  brought  forwardn  below.  The  nerve  having  been  found  and  drawn  aside, 
the  onter  heatl  of  the  triceps  \b  detached  from  the  tendon  above  the  olecranon  and  stripped 
upwards  for  three  or  four  inches.  The  biceps  is  next  exposed  and  cleaned  In  its  lower 
part.  An  aperture  having  been  made  in  this  muscle  two  inches  above  the  ellx>w,  tlie 
strip  of  triceps  is  drawn  through  from  behind  forwards  and  flrmly  pleated  down  (Fig.  37, 
p.  56).  In  two  cases  voluntary  flexion  of  the  elbow  joint  was  obtained  in  fonr  to 
six  weeks. 

To  obtain  alxluction  at  the  shoulder  joint,  part  of  the  pcctoralis  major  and  trapezius 
were  detache<l  from  the  clavicle  and  unitcti  to  each  other  and  then  attached  to  the  deltoid 
or  Ijumeros,    The  result  may  be  said  to  be  promising. 
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CHAPTER  XVII. 

THE   AKTERIES 
AND   NECK.* 


HEAD 


LIGATHEE  OF  THE  TEMPOEAL  ABTERY. 

Indications. — These  are  very  few,  viz. ; 

1,  Wounds — €*g.t  stabs  and  gunshot  mjuries. 

2.  Aneurysm,  usually  traumatic. 

Mr.  Skej  {Oper,  Suiff,,  p,  aSg)  met  with  a  case  of  aneurysm  of  tlowbtful  origin 
artery  in  a  young  lady.  Ligftture  of  the  vessel  below  having  failed,  he  ctireii  Ida  patient 
by  means  of  a  fine  t»[>rLog- compress  with  ii  Imll-aDd-socket  joints  which,  paBsing  over  the  head 
entirely  conceaM  bj  the  hair,  made  pressure  on  the  tnmour. 

Aneurysms  have  been  known  to  occur  here  after  the  operation  of 
arteriDtom3\  They  should  be  treated,  as  the  one  Just  recorded  would 
be,  nowadays,  by  the  old  method. 

Guide, — ^Aline  tlrawn  upwards  over  the  root  of  the  zygoma,  midway 
between  the  condyle  of  the  jaw  and  the  tragus. 

Relations*^ — Given  off  behind  the  jaw,  this  vessel  passes  up,  midway 
between  the  above  two  points,  over  the  zygoma,  and  at  a  point  i|  or 
2  inches  higher  up  it  divides  into  its  anterior  and  posterior  branches. 
Lying  at  first  in  the  parotid  gland,  it  is  covered  a  little  higher  up  by 
a  dense  fascia  passing  from  the  parotid  to  the  eai*,  by  the  attrahena 
aurem,  often  a  lymphatic  ghmd,  and  one  or  two  veins  which  lie  super- 
ficial but  close  to  it.  Some  branches  of  the  facial  nerve  cross  it,  while 
the  auricnlo- temporal  nerve  accompanies  it  closely.  Higher  up,  the 
artery  and  its  branches  are  particularly  subcutaneous. 

Operation. — The  parts  having  been  shaved  and  sterilised,  the  head 
fitly  supported  and  turned  to  the  opposite  side,  an  incision  about  one 
inch  long  is  made  in  the  line  of  the  artery  so  as  to  tie  it  just  above  the 
zygoma.  The  dense  subcutaneous  tissue  and  the  strong  parotid  fascia 
being  cleanly  divided,  the  artery  must  be  accurately  defined,  and  the 
vein  being  drawn  to  one  side,  usually  backwards,  the  ligature  should 
be  passed  from  behind  forwards,  care  being  taken  to  include  only 
the  artery. 

Arteriotomy»— A  few  words  may  be  said  here  about  this  seldom-used  operation.  The 
iorgeon,  having  detin^J  the  anterior  division  of  thcterapoml,  fileadiea  the  vei»el  by  placing 
his  finger  juat  beyond  the  point  which  he  intends  to  open,  and  then  with  a  gmall  sharp 
scalpel  laya  open  the  vessel  tiD  it  id  about  half  cut  through.  The  hlood  required  having 
been  removed,  he  divides  the  vessel  completely,  so  as  to  allow  the  endfi  to  retract,  ftppliet 


Ligature  of  the  thyroid  arteries  has  already  been  cousiderefl  (p.  707), 
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a  pttd  of  Bt^nlided  gimse»  atid  retainfl  this  in  position  with  the  twUtad  or  knotted  bmdage 
for  Ibe  hetid^    The  pad  nhould  not  be  rumored  for  four  or  five  diiyv. 

The  reasons  for  pretcrriug  the  Anterior  divUlon  to  the  tnrnk  of  the  wemtA  tfe  the 
following : 

(i)  The  latter  lies  much  more  deeply,  ander  fast^iie,  and  in  the  parotid  below  ;  thna  ao 
much  proistire  may  be  required  to  stop  the  bleeding  aa  to  cauae  alongbiitg,  teooodarj 
h»morrhage,  and  dangerous  erysipelatoutj  inflammation. 

(a)  Injury  to  one  of  the  adjacent  nerrea  may  cause  severe  pain  and  tedloua  healing* 

(3)  From  opening  a  vein  at  ibe  same  time  an  arterio-venous  aneurysm  may  result. 

LiaATtTEE    OP   THia    PACIAIi   AETEEY. 

Indications. — These  are  much  the  same  as,  but  still  fewer  than,^ 

those  for  ligature  of  the  tern  porn  1  artery.* 

The  vesseTs  course  is  divided  iuto  a  cervical  and  a  facial  part. 

Cervical  Part. — The  vessel  is  reached  by  an  incision  similar  to  that 
for  the  external  carotid  (p,  774)  or  the  lingual  (p.  748),  In  either  of 
these  cases  it  would  be  found  just  below  the  posterior  belly  of  the 
digastric  and  the  stylo-hyoid,  these  muscles  being  drawn  upwards  to 
enable  the  sm-geon  to  ligature  the  vessel  just  before  it  enters  the 
Bnbm axillary  gland. 

RELATn)Ns  IN  THE  Neck. — The  facial  artery  is  given  off  just  above  or 
in  connection  with  the  lingual,  about  an  inch  above  the  bifurcation  uf 
the  common  carotid.  It  passes  upwards  and  inwards  to  the  lower  jaw, 
being  covered  by  skin,  fuscife,  and  platysma,  the  digastric  and  stylo- 
lupoid,  and  embedded  in  the  snbm axillary  gland,  to  which  structure 
the  vein  lies  superficial.  The  tortuous  outline  of  the  vessel  is  well 
known.  The  vein,  running  a  straighter  course^  lies  posterior  to  the 
artery, 

Pacial  Part,- — The  artery  is  readily  secured  by  a  small  horizontal 
incision  just  below  the  jaw  in  front  of  the  niasseter  muscle,  the  anterior 
border  of  which  should  be  first  defined,  this  being  easily  done  on  the 
living  subject  by  telling  the  patient  to  throw  it  into  action.  The 
incision  shoidd  be  made  carefully,  so  as  to  avoid  any  branches  of  the 
facial  nerve  which  nniy  lie  in  the  way.  The  artery  will  now  be  felt  when 
rolled  upon  the  hone  by  a  finger.  The  ligatiu'e  should  be  passed  from 
behind  forwards,  so  as  to  avoid  the  adjacent  vein. 


LIGATUBE    OF    THE    OOCIPITAI,    ABTERT. 

Inclicatioaa, 

1.  Stabs. 

2.  Gunshot  wounds. 

In  the  Mfdi^al  ami  Surffictil  IIt*tt*ry  of  tkfi  War  of  the  JlfMlum,  part  L  p.  422,  tWiCM 
\  are  given  of  sooondnry  ha^uiorrhn^e  after  woundfi  ot  tbe  neck,  in  the  one  cxisc  frttm 
the  occipital,  in  thfl  other  from  a  branch  of  it :  in  the  fonuer  cose  16  cmuceH  of  bkxxl 
were  lost.    Tbe  vtaasel  was  tied  In  the  wound  In  each  caaer  two  ligatures  being,  of  cotirae, 
appHed. 

3.  In  the  treatment  of  arterial  vai-ix,  cirsoid  aneurysm,  or  aneurysm 
by  anastomosis  on  the  head  (p.  769). 

*  The  reader  Is  ndvised  to  take  every  opportunity  affonled  upno  the  dead  body  to  tie 
these  and  other  arteries,  though  apparently  so  small  and  unimportant,  *u*  only  by  Bueh 
practice  can  dexterity  be  reaUy  acquired. 
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4.  For  hsemorrhage  from  an  abscess  in  the  neck.  Sir  W.  Mitchell 
Banks*  published  a  most  instructiye  case  : 

A  weakly  man,  aged  32,  had  had  a  sappurating  gland  incised  three  weeks  before 
admission.  Poultices  were  applied,  and  a  week  after,  during  a  violent  attack  of 
coughing,  blood  burst  from  the  wound  *'  like  a  tap  being  turned  on."  Three  times  after- 
wards hsemorrhage  ensued,  pressure  being  applied  in  vain.  On  admission  he  was  in  the 
last  stage  of  exhaustion.  The  right  side  of  the  neck  from  ear  to  clavicle  was  occupied 
by  a  great  fluctuating  swelling.  In  front  of  the  sterno-mastoid,  about  half-way  down 
was  the  original  incision,  from  which  a  little  sanious  discharge  was  issuing.  Behind  the 
muscle  a  piece  of  skin  about  an  inch  square  was  actually  sloughing  from  the  subjacent 
pressure.  Under  ether,  and  in  a  good  light,  the  original  incision  was  enlarged  upwards 
and  downwards,  and  a  quantity  of  putrid  broken-down  clot  turned  out.  Then  a  similar 
incision  was  made  behind  the  sterno-mastoid  through  the  sloughing  skin.  Everything 
being  mopped  and  cleaned  up,  blood  was  found  to  be  trickling  down  from  somewhere 
very  high  up.  To  get  at  it,  the  sterno-mastoid  and  skin  over  it  were  cut  clean  across, 
thus  uniting  the  two  vertical  incisions  by  a  transverse  one.  The  muscle  was  dissected 
upwards,  exposing  the  sheath  of  the  carotid  vessels,  but  still  the  blood  always  kept 
running  from  some  deep-seated  point  high  up.  At  last  this  was  reached,  just  in  front  of 
the  transverse  process  of  the  atlas.  From  it  arterial  blood  issued,  and  an  aneurysm- 
needle  was  thrust  through  the  tissues  on  each  side  of  it  and  ligatures  applied,  which  at 
once  checked  all  further  bleeding.  The  vessel  was  the  occipital  artery  not  far  from  its 
origin.  Into  it  the  abscess  had  made  its  way.  The  great  wound  was  rapidly  swabbed 
out  with  turpentine  and  then  stuffed  with  lint  dipped  in  the  same.  The  patient  was 
very  near  to  death's  door,  but  ultimately  recovered,  f 

Relations. — A  posterior  branch  of  the  external  carotid,  the  occipital 
comes  off  opposite  to  or  a  little  above  the  facial,  just  below  the  digastric. 
It  at  first  ascends,  having  the  ninth  nerve  hooking  round  it,  under  the 


•  Clinical  Niftes  upon  Two  Years'  Surgical  Work  at  the  Liverpool  Royal  Infirmary^ 
p.  161. 

t  Such  was  the  patient's  condition  that  the  surgeon  was  quite  prepared  for  his  dying 
under  the  operation.  The  following  characteristically  vigorous  words  conclude  the 
account :  "  But  1  was  determined,  as  long  as  he  had  any  blood  to  run  out  of  him, 
the  place  whence  it  came  should  be  found  and  tied."  In  connection  with  this  case 
may  be  quoted,  in  his  own  words,  some  remarks  of  the  writer  on  the  value  of  tur- 
pentine as  a  cleansing  styptic.  This  remedy  has  agtiin  lately  been  recommended, 
and  it  is  only  fair  that  Sir  \V.  Mitchell  Banks  should  receive  the  credit  of  having 
recognised  its  value  many  years  ago.  "  In  former  days  it  was  the  regular  thing  for 
oozing,  until  superseded  by  the  introduction  of  perchloride  of  iron.  This  has  always 
seemed  to  me  most  unfortunate,  as  iron  is  the  very  worst  of  all  styptics.  Owing  to  its 
great  potency  and  the  rapidity  with  which  it  acts,  it  soon  became  popular,  and  is  at  the 
present  moment  the  ftivourite  stand-by  of  the  chemist,  who  diligently  swabs  with  it  every 
cut  that  is  brought  into  his  shop,  preparatory  to  sending  the  patient  off  to  a  hospital.  As 
a  result,  the  wound  is  covered  with  a  cake  of  coagulated  blood,  and  its  surfaces  are 
sometimes  positively  killed  by  the  strength  of  the  application.  Beneath  this  firmly 
adherent  crust  all  sorts  of  purulent,  filthy  secretions  accumulate,  till  at  the  end  of  forty- 
eight  hours  it  stinks  abominably,  and  requires  to  be  well  poulticed  to  get  it  clean* 
Should  bleeding  recur,  the  difficulty  of  finding  the  spot  is  enormously  increased  by  the 
mass  of  pus  and  almost  cineritious  hard  clots  which  cover  it.  I  have  seen  so  many  cut 
hands  almost  ruined  by  it  that  I  have  totally  abandoned  it.  On  the  other  hand,  tur- 
pentine is  nearly  as  powerful  a  styptic,  and  is  a  most  marvellous  cleanser  and  sweetener. 
The  plug,  soaked  in  turpentine,  comes  out  quite  easily  at  the  end  of  four-and-twenty  hours, 
leaving  a  wholesome  surface  behind  it.  For  all  wounds  about  the  perinasum,  such  as 
lithotomy  wuunds,  fistula  cuts,  or  incisions  for  extravasation  of  urine,  there  is  nothing  like 
it,  and  I  trust  it  will  soon  be  reinstated  in  surgical  favour.  Our  forefathers  had  some 
excellent  remedies,  ami  this  is  one  of  them.*' 
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4*  For  haemorrhage  from  an  abscess  in  the  neck.  Sir  W,  Mitchell 
Banks  *  published  a  most  instructive  case  : 

A  weakly  man,  a^d  3a,  ha<:l  had  a  suppurating  gland  incised  lliree  weeka  before 
fidmia&ioti.  Poultices  were  applied,  und  a  week  after,  during  a  Tloleat  attack  ol 
coaghiog,  blood  burst  from  the  wauud  "  like  a  tap  being  turned  on,"  Three  times  after* 
wards  hiemorrhage  ensued,,  pressure  being  applied  in  vain.  On  ndmission  he  was  in  the 
last  stage  of  exhaustion.  The  right  side  of  the  neck  from  ear  to  clavicle  was  occupied 
by  a  great  fluctuating  swelling*  In  front  of  the  aterno-maatoid,  about  half-way  down 
wa»  the  original  incision,  from  which  a  little  sanious  diHcharge  was  isaning.  Behind  the 
muBcle  a  piece  ol  skin  about  an  inch  square  was  actually  sloughing  from  the  Bubjacent 
preasure.  Under  ether,  and  in  a  ROod  light,  the  original  incision  was  enlarged  upwards 
and  downwards,  and  a  quantity  of  putrid  broken-down  clot  turned  out.  Then  a  similar 
incision  was  niiuk*  behind  the  steruo-mastoid  through  the  sloughing  skin.  Everything 
being  noDpped  and  cleaned  up,  blood  was  found  to  be  trickling  down  from  somewhere 
very  high  up»  To  get  at  it,  the  ateruo-mjiatoid  and  skin  over  it  were  cut  clean  across, 
thus  nniting  the  two  rertical  incisions  by  a  tranavcrae  one*  The  rauacle  waa  dissected 
upwards,  exposing  the  sheath  of  the  cariDtid  vessels,  but  Btill  the  blood  always  kept 
running  from  some  deep-seated  point  high  up.  At  last  this  was  reached,  just  in  front  of 
the  transverse  process  of  the  atlaij.  From  it  arterial  bhxxJ  issued*  and  an  aneuiyam- 
needle  was  thrust  through  the  tissues  011  each  side  of  it  and  ligatures  applied,  which  at 
once  cheeked  aU  further  bleeding.  The  vessel  was  the  occipital  artery  not  far  from  its 
origin.  Into  it  the  abacesa  had  m&de  its  way.  The  great  wound  was  rapidly  swabbed 
out  with  turpentine  and  then  stuffed  with  lint  dipped  in  the  same.  The  patient  waB 
very  near  to  death's  door,  but  ultimately  recovered,  f 

Relations, — ^A  posterior  bmiich  of  the  external  carotid,  the  occipital 
comes  oif  opposite  to  or  a  little  above  the  facial,  just  below  the  digastric. 
It  at  first  ascends,  having  the  ninth  nerve  hooking  round  it,  under  the 


*  {J!i  nival  ^(fte*  ujMfi  Twtf  Ytmrg*  Sm'gicai  Work  at  the  Liter  pool  Boyal  Infirmarj/^ 
p.  161. 

t  Such  was  the  patient's  condition  that  the  surgeon  was  quite  prepared  for  his  dying 
under  the  operation.  The  following  characteristically  vigorous  wonls  conclude  the 
account :  *'  But  1  waa  determine<J,  as  long  as  he  had  any  blooii  to  run  out  of  him, 
the  place  whence  it  came  should  be  found  and  tied,"  la  connection  with  this  case 
may  be  quoted,  in  his  own  woi-ds,  some  remarks  of  the  writer  on  the  value  of  tur- 
jjentine  as  a  cleaiising  styptic.  This  remedy  has  again  lately  been  recommended, 
and  it  is  only  fair  that  Sir  W.  Mitchell  Banks  should  receive  the  cretlit  of  having 
recognisetl  lis  value  many  years  ago.  **  In  former  days  it  was  the  regular  thing  for 
oosing,  until  superseded  by  the  introduction  of  perchloride  of  iron.  This  has  always 
seemed  to  me  most  unfortunate,,  as  iron  is  the  very  worst  of  all  styptics.  Owing  to  its 
great  potency  and  the  rapidity  with  which  it  acts,  it  soon  became  popular,  and  is  at  the 
present  moment  the  favourite  stand-by  of  the  chemist,  who  diligently  swabs  with  it  every 
cut  that  is  brought  into  his  shop^  preparatorj-'  to  sending  the  patient  off  to  a  hospital.  Aa 
a  result)  the  wound  is  coveretl  with  a  cake  of  coagulated  blooti,  and  its  surfaces  are 
sometimes  positively  killed  by  the  strength  of  the  application.  Beneath  this  firmly 
adherent  crust  all  sorts  of  pundent,  filthy  secretions  accumulate,  till  at  the  end  of  forty- 
eight  hours  it  Btinka  abominably,  and  reqnires  to  be  well  poulticed  to  get  it  clean- 
Should  bleeding  recur,  the  diiBculty  of  finding  the  spot  is  enormously  increased  by  the 
mas*  of  pus  and  almost  cineritious  hard  clots  which  cover  it,  I  have  seen  so  many  cut 
hands  almost  ruinetl  by  it  that  I  have  totally  abamlonod  it.  On  the  other  hand,  tur- 
pentine is  nearly  as  powerful  a  styptic,  and  is  a  most  marveUons  cleanser  and  sweetener. 
The  phig,  soaked  in  turpentine,  comes  out  quite  easily  at  the  end  of  four-and-twenty  hoars, 
leaving  a  wholesome  surface  behin<i  it.  For  all  wounds  about  the  perinjeum,  such  as 
lithotomy  wounds,  fistula  cuts,  or  incisions  for  extravasation  of  urine,  there  is  nothing  like 
it,  and  I  trust  it  will  soon  be  reinstatud  in  surgical  favour.  Our  forefathers  had  some 
excellent  remedies,  and  this  is  one  of  theoi.'^ 


I 


74^ 


OPEIUTIONS   ON   THE   HEAD   AND   NECK* 


digastric,  stylo-hyoidj  and  parotid,  and  crossing  the  internal  carotid^ 
internal  jugular,  vagus,  and  spinal  accessory*  HaviDg  reached  the 
interval  between  the  transverse  process  of  the  atlas  and  the  mastoid 
process,  it  now,  in  the  second  part  of  its  course,  turns  horizontally 
backwards,  grooving  the  temporal  bone,  covered  by  the  sterno-mastoid, 
splenius,  digastric,  and  trachelo-mastoid,  and  lying  on  the  eomplexus 
and  superior  oblique.  In  the  third  pai't  of  its  course  it  runs  vertically 
upwards,  piercing  the  trapezius,  arid  ascending  tortuously  in  the  scalp* 

Operations, 

1*  If  the  artei7  require  securing  law  down,  this  may  be  eflfected  much 
as  in  t}ing  the  external  carotid,  an  incision  being  made  along  the 
anterior  border  of  the  sterno-mastoid,  the  deep  fascia  opened,  and  the 
digastric  and  ninth  nerve  exposed. 

2.  To  tie  the  artery  behind  the  mastoid  process,  e.g,,  when  it  has 
been  wounded  by  a  stab  in  the  neck,  tlie  following  steps  should  be 
taken  :  The  parts  being  sterilised,  and  the  head  at  first  being  placed  in 
much  the  same  position  as  for  ligature  of  the  cwotids,  an  incision  is 
made  from  tlie  tip  of  the  mastoid  process  rather  obliquely  upwards,  so 
as  to  He  over  a  point  midway  between  the  mastoid  and  tlie  external 
occipital  protuberance.  The  tough  skin  and  fascife  being  incised »  the 
Bterno-raastoid,  in  part  at  least,  with  its  strong  aponeurosis,  and  next 
the  splenius  capitis,  must  be  divided,  together  w^ith  any  fibres  of 
the  trachclo-mastoid  that  are  in  tlie  way*  The  wound  being  somewhat 
relaxed  by  turning  the  head  over  to  this  side,  retractors  deeply  inserted, 
and  an  electric  lamp  used  if  needful,  the  artery  will  be  found  deep 
down  between  the  mastoid  process  and  the  tmnsverse  process  of  the 
atlas. 

In  separating  it  from  its  vein,  one  or  more  veins  varying  in  size  may 
be  met  with,  forming  coranmnications  between  the  occipital  and  mastoid 
veins,  and  tlius  with  the  lateral  sinus.  The  wound  should  therefore  be 
kept  rigidly  aseptic* 

I1I0ATUBE    OP   THE   LIIfGUAL   ABTEBY    (Fig.  268). 

Indications. 

I,  Before  removal  of  the  tongue.  This  subject  has  been  considered  at 
p.  5gi.  2.  After  removal  of  the  tongue,  to  arrest  luemorrhage.  3.  In 
cases  of  tongue  cancer  not  admitting  of  operation,  in  the  hope  of 
checking  the  rate  of  gi'owth,  dimiirishing  the  fwtor,  profuse  salivation, 
&e.  This  step  is  uncertain  as  to  the  amount  of  good  which  it  effects, 
and  any  good  that  it  may  do  will  not  be  long-lived.  ^     4*  In  cases  of 


*  Mr*  HawAfil  {Clifu  iSoi\  Tran*.^  vaL  %.  p*  129)  reliit«d  a  case  in  which  he  tied  the 
left  liDgual  artery  for  recurreat  epithelioma.  The  reourreut  growth  waa  the  siie  of 
half  a  walnut  when  the  litigiml  artery  was  tied.  It  at  once  ceased  to  grow,  became 
pale,  and  io  a  few  cliiya  waa  Blougliiiig,  Gradually  sei^karation  of  the  growth  went  on, 
until  the  affcclt'd  side  of  tlio  root  of  the  toogae  beeam©  even  smaller  than  the  sound 
side,  and  evcntaally  the  part  healed.  A  fortnight  after  thiH  took  plaoe^  or  three  months 
after  the  ligature  of  the  artery^  the  patient  dietl  of  pyaemia,  iiet  up  by  erysipelas  oomiug 
on  after  the  operation.  Mr,  Uaward  f jointed  out  that  the  great*?r  part  of  the  tongue 
had  been  removed  before  the  li^ture  of  the  liugualj  so  that  therefore  the  anastomoBea 
between  the  arteriea  of  the  two  sidea  would  be  greatly  diminiahed.  I  think,  also,  that 
the  fact  that  Mr.  Haward  was  obliged  tiO  tie  the  arttiry  close  to  the  external  carotid 
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macroglo&Bia  this  operation  may  be  tried  before  removing  a  wedge- 
shaped  piece  of  the  tongue  j  it  would  require  to  be  performed  on  both 
sides,  and  would  be  attended  with  considerable  difficulty  in  a  child. 
It  might  do  too  much. 

Relations* — The  lingual  artery  arises  about  a  quarter  of  an  inch 
above  the  superior  thyroid,  often  in  common  with  the  facial,  and  at  a 
point  opposite  to  the  great  eoniu  of  the  hyoid  bone.  It  first  ascends  to 
a  point  rather  above  the  level  nf  the  hyoid  bone,  tlien  descends  some- 
what and  runs  just  above  the  great  cornu,  and  tinally,  ascending  to  the 
under  surface  of  the  tongue,  it  runs  forward  with  a  tortuous  com-se  to 
the  tip  as  the  ranine. 

For  practical  purposes  the  relations  of  the  artery  may  be  subdivided 
into  three  parts — the  first,  before  it  gets  under  the  hyo-gloasus ;  the 

V^O.  368. 


The  iinbmjixillftry  gland  fs  seen  in  the  upper  part  o!  the  wound.  Below  this 
is  the  byj>o-glo«ittl  on  the  cut  hyo-gloiisuB.  A  ligature  is  pa^ed  between  the 
lingxial  artery  and  vein.  A  hook  depreaees  the  great  comu  of  the  hyoid  bone» 
The  lower  part  of  the  hyo-glosstts  U  reflected,     I^jwcat  of  all  is  the  digastric.* 

second,  whilts  it  hes  beneath  this  muscle  ;  and  the  thirds  beyond  tliis 
njuscle. 

In  thQ  flret  it  runs  very  deeply,  though  only  covered  by  the  skin, 
platy.<niii,  and  fnscife,  facial,  lingual,  and  some  pharyngeal  veins ;  it  lies 
tipon  the  middle  coostrit'tor  and  the  external  laryngeal  neiTe, 

III  the  second  part  of  itseourse  the  artery  again  lies  upon  the  middle 
constrictor,  mid  is  now  covered  by  the  hyo-glossus,  Jiypo- glossal,  part 
of  the  mylo-hyoid,  and  the  lower  border  of  the  submaxillary  gland. 


may  have  coDtributed  to  the  sloughitig^  by  cnttiDg  off  the  entire  blood  supply,  eapecip"" 
that  throuj^h  the  dorsalia  linguie. 

On  the  other  hand,   Uillroth  C^7iH.  Surg.,,  p.  113)  etates  that,  in  one  case  o* 
the  tonguCf  '*  the  lingual  artery  wai*  ligatured  on  both  aides,  in  the  hope  tha* 
tion  of  the  tongue  in  the  cavity  of  the  mouth  might  diminish.     However,  * 
Ut  no  good  reanltfl,  nor  did  any  rapid  breaking  down  ot  the  already  uleerat 
occur." 

*  The  lingual  artery  is  here  drawn  too  largc^  and  too  much  of 
cleaned  ;  the  depth  of  the  wonnd  is  not  nuffjeiently  representerL 
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From  this  part  come  off  the  four  branches  of  the  artery — the  hjoid  at 

the  outer  or  posterior  edge  of  the  hyo-glossus,  the  dorsalia  liiigose 
under  this  muscle,  and  the  subliugual  and  rauiue  tit  its  anterior  border, 
thus  allovviiig  room  for  placing  a  ligature. 

The  third  part  lies  in  the  niouth,  and  runs  along  the  under  surface 
of  the  tongue  up  to  the  point  of  tlie  frenum.  It  is  only  covered  by 
mucous  membrane.  A-  vein  runs  with  it,  and  a  large  branch  of  the 
gustatory  nerve. 

OperatiooB. 

i*  Ligature  under  the  Hyo-glosfiua. 

ii.  Ligature  of  the  First  Part  of  the  Artery. 

i.  The  vessel  is  usually  tied  while  under  the  hyo-gloseus  111UBOI07 
owing  to  the  useful  guide  which  the  gi-eat  curnu  yf  the  hyuid  bune  forms, 
and  this  is  the  operation  which  will  be  described  here  (Fig.  268). 
Were  I  tying  the  artery  previous  to  removal  of  the  tongue  (p,  591), 
I  should  do  this  close  to  its  origin  by  an  incision  similar  to  that  for 
the  external  carotid  (p.  774),  so  as  to  make  sure  of  getting  behind  the 
dorsal  is  lingua*.  The  puila  being  sterilised,  the  head  suitably  supported 
and  turned  to  the  opposite  side,  and  the  lower  jaw  firmly  closed,  the 
Burgeoni  standing  or  seated  on  the  same  side,  steadies  the  tissues 
between  his  leflt  finger  and  thumb,  and  makes  a  curved  iocision  with 
its  centre  just  above  the  great  cornu  of  the  hyoid  bone  (a  point  pre- 
viously cai^efully  noted),  and  reaching,  e.^/.,  on  the  left  side,  from  just 
below  and  to  the  left  of  the  sympliysis  downwards,  backwards,  and  then 
upwards  towards  the  angle  of  the  jaw,  ending  just  anteriorly  to  the  line 
of  the  facial  artery. 

The  incision  divides  skin,  superficial  fascia,  and  platysma ;  the  deep 
fascia  is  then  opened,  and  any  branches  of  the  anterior  jugular,  facial,  or 
communicating  branch  with  the  tempore -nnixillary  vein  are  secured  care- 
fully, so  that  the  wound  may  be  kept  as  dry  as  possible.  The  lower 
border  of  the  submaxillary  gland,  which  probably  projects  into  the 
wound,  is  turned  upwards*  and  the  hypo-glossal  nerve  sought  for,  which 
lies  deeper,  and  is  a  good  guide  to  the  hyu-glossua.  Lower  down  in  the 
neck  is  the  glistening  tendon  of  the  digastric  attached  to  the  hyoid  bone. 
The  liyo-glossuB  being  defined,  the  hj'oid  bone  is  carefully  steadied  by  a 
finger-nail  or  tenaculum,  a  director  passed  under  the  hyo-glossus,  and 
this  muscle  divided  cautiously*  In  doing  this  the  lingual  vein  must  be 
carefully  looked  for  either  on  the  muscle  or  beneath  it,  with  the  artery. 
The  artery  having  been  found  under  the  muscle  just  above  the  hyoid 
bone,  it  shoidd  be  traced  backwards,  so  as  to  apply,  if  possible,  the 
ligature  behind  the  origin  of  the  dorsalis  linguae.  Adequate  drainage 
must  be  provided,  and  every  care  taken  to  prevent  decomposition  in  a 
wound  so  deep,  and  opening  up  several  planes  of  deep  cervical  fascia. 

Any  enlai'ged  glands  will,  of  course,  be  removed. 


Guides  and  Aids  to  finding  the  Artery, 

I.  A  suiEciently  free  incision.     2.  Carefnlly  defining  the  hypo-glossal 
ner?e>  and  remembering  the  relative  position  of  the  submaxillary  gland. 


•  The  Hubmaxillary  gland  uhouJfi  be  gently  handled,  and  not  cut  into.  Otherwise  in 
the  one  case  troublesome  swelling,  in  the  other  temporary  weeping  of  saliva,  or  even  a 
istuia,  wiH  be  the  re»uit. 
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the  digastric  tendoo,  and  the  great  conm  of  the  hyoid  bone.   3,  Keeping 
the  wound  bloodless, 

DiffloiiltleB* 

I*  Matting  of  the  parts  from  old  cellalitis.  2,  Presence  of  large 
veins.  $•  Depth  of  the  wound,  and  oozing  low  down  from  the  severed 
hyo-glossus.  4,  In  one  case  Dr.  Shepherd  (Annah  of  Surgeriff  vol.  ii., 
No.  II,  p.  359)  found  the  digastric  so  extensively  tied  down  to  the 
hyoid  hone  by  the  deep  cervical  fascia  as  to  require  separation,  5,  The 
position  and  condition  of  the  lingual  vent  alike  are  at  times  perplexing. 
Usually  two  small  venen  comites  accompany  the  ai*tery,  while  the  main 
vein  lies  on  the  hyo-glossns  ;  occasionally  it  lies  under  it,  with  its 
artery.  Billroth  {Clinical  Surgeri/f  p.  113).  who  has  tied  the  lingual 
artery  twenty-seven  times,  tied  the  vein  for  the  artery  in  one  case,  as 
was  verified  at  the  necropsy.  '*  Every  surgeon  knows  the  difficulty  of 
tying  the  lingual  artery  in  old  people ;  the  vessel  lies  so  deep  that  it 
is  very  difficult  to  distingnish  it  from  thick-coated  distended  veins, 
especially  when,  owing  to  heart  disease— as  in  this  case — the  veins 
pulsate.  Never  previously  had  I  met  with  a  lingual  vein  of  such 
thickness."  6.  Abnormal  position  of  the  lingual  artery  itself.  This 
is  rare,  but  the  artery  may  lie  higher  than  usual ;  it  may  pierce  the 
hyo-glossus ;  occasionally  one  lingual  is  minute  or  absent.  7.  The 
submaxillary  gland  may  he  unusually  large  and  occupy  much  of  the 
space  between  the  jaw  and  the  hyoid  bone. 

ii.  If  the  vessel  cannot  be  found  on  the  hyo-glossus,  or  if  the  con- 
dition of  tlie  soft  parts  is  such,  owing  to  cellulitis,  matting,  or  enlarge- 
ment of  glands,  as  to  prevent  any  attempt  being  made  here,  the  surgeon 
must  cut  down  upon  the  ftrst  part  either  by  an  incision  similar  to  the 
above  but  less  curved,  and  running  from  the  centre  of  the  hyoid  bone 
just  above  the  great  cornu  to  the  anterior  border  of  the  sterno-mastoid, 
or  by  one  similar  to  that  used  for  ligature  of  the  external  carotid,  with 
its  centre  opposite  to  the  hyoid  bone. 

The  difficulties  are  not  great.  It  needs  only  to  remember  that — 
I,  The  artery  itself  is  not  constant  in  position  here,  varieties  occurring 
frequently  in  the  height  at  which  it  comes  off  from  the  external  carotid, 
whether  alone,  or  in  common  with  the  facial.  2.  Large  veins-— €.(/., 
the  lingual  and  facial — will  certaiidy  be  present. 

IiIOATtmE    OP   THE    COMMON    CAROTID   (Fig.  269). 

Indioations. 

I.  In  wounds  of  the  trunk  itself.  Owing  to  the  rapidly  fatal  issue 
of  such  injuries,  the  surgeon  is  not  often  called  upon  to  meet  them* 
Cases  indicating  ligature  for  wounds  of  the  trunk  may  be  grouped  as 
follows  :  (a)  for  iniiiie<liate  hflBmorrhage ;  (6)  for  secondary  haemorrhage ; 
(c)  for  gunshot  injunes. 

(a)  For  Immediate  Ihtmorrhage, — Ligature  of  the  common  trunk  is 
here  rarely  called  for,  as  above  stated.  In  civil  practice,  such  cases  may 
occasionally  occur  in  cut< throat.  If  tlie  surgeon  arrive  in  time,  lie 
should  arrest  the  bfemorrhage,  while  waiting  for  assistance,  by  thrust* 
ing  one  or  more  fingers  into  the  wound^  and  making  pressure  on  the 
bleeding  point,  remembering  that  but  slight  force  is  required  if  the 
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pressure  is  on  the  right  spot.     If  the  patient  has  to  be  removed  any 

distance,  finger  pressure  must  be  kept  up,  or  the  wound  phigjjed  with 
B  sterilised  sponge  or  aseptic  gauze,  ami  the  head  kept  rigidly  still. 
Pressure  with  a  finger^  or  with  a  sponge  on  a  holder  should  be  kept 
up  on  the  bleeding  point  while  the  wound  is  enlarged,  and  the  opening 
in  the  carotid  secured  by  ligatures  placed  above  and  below  it. 

Mr.  Butcher,  in  ft  cue  of  tdicidal  €Ut-throat  implicatitig  i\w  eomtnoti  rirntid.  mirrf 
fulljr  UgAtured  the  artery  aboye  and  below,  the  patient  making  an  excellent  recoreiy* 

Wliile  on  tins  subject,  I  may  refer  to  the  following  case  of  Mr. 
Guthrie's  {IVounds  and  Injuria  of  Arteries,  p,  78)^  which  shows  that 
if  the  carotid  is  wounded,  though  not  opened,  it  is  best  to  apply 
ligatui'es  above  and  below. 

tn  a  caae  of  atteoript^  Buiclde,  the  cut  was  deepest  on  the  left  side,  having  laid  bare 
the  left  carotid  and  woundtni  the  iotcmal  jugular,  *^  The  opening  into  the  vein  being 
dktinct,  I  passed  the  point  of  a  tcnaoulum  through  the  edges  made  bj  the  cut  into  it, 
and,  ilruwing  them  together,  passed  a  single  silk  thread  around  so  as  to  cluse  the  opening 
without  destroying  the  continuity  of  the  vessel.  The  ends  of  the  ligature  werv  cnt  oQ 
close  to  the  knot.  The  carotid  w<w  then  clearly  seen  by  the  side  of  the  vein*  having  a 
transverse  mark  or  cut  upon  it,  which  did  not  appear  to  [>enetrate  l>eyond  Ihe  midille 
coat;  and,  after  dae  eon^^i  deration,  it  wob  HTmmned  that  this  wuund  might  heal  withotit 
reqnirjng  a  Hgatore  to  be  placed  upon  the  artery.  On  the  eighth  day  artcria!  hjemor- 
rhage  took  pJsce,  and,  on  opening  the  wound,  it  eanie  evidently  fn>m  that  pi*rt  of  the 
carotid  which  hud  been  eut.^  I  phicod  b  ligature  upon  the  common  carotid  immediately 
below  this  opening,  but  the  tlow  of  bloo^l  was  scarcely  diminished  in  quantify  by  it,  in 
consetiuence  of  the  reflux  from  Urn  head.  On  attempting  to  apply  another  ligature 
above  the  opeQing^  I  founds  as  I  had  before  suspected  from  the  tiituution  of  the  wound* 
that  it  wa«  immediately  below  the  divifiion  of  the  common  into  the  external  and 
internal  carotids.  The  hemorrhage  ceafied  on  placing  a  ligature  on  the  external  carotid, 
and,  as  the  patient  was  greatly  exhansteti,  I  refrained  from  tying  the  other.  The 
bleeding  did  not  return,  but  he  died  the  next  morniog  fmm  weakoefts."  At  the  necropsy 
the  internal  jugnlar  was  found  perviou»,  and  without  a  mark  indicating  where  the 
ligature  ha^J  been  applied.  The  origin  of  the  internal  carotid  was  filled  for  about  a 
quarter  ctf  an  inch  with  a  soft  clot^  the  wound  in  the  common  carotid  was  exactly  below 
its  bifurcation^  and  Mr.  Guthrie  thought  that  the  ligature  on  the  external  carotid  might 
have  been  sullicietit** 

Mr,  Guthrie  mentions  {ioc.  mpra  cit.^  p-  79)  another  case  in  which  the  common  carotid 
wiuH  woundcil  by  a  penknife,  and  the  hemorrhage  arrested  by  tying  the  Yeasel  aboTe  and 
below  the  wound. 

(b)  For  Secondary  Hmmorrkage, — A  remarkable  instance  of  punc- 
tured wound  of  the  common  carotid  in  which  the  vessel  was  tied  for 
secondary  hoemorrlia^e,  in  the  pre-Listerian  era,  is  thus  recorded  by 
Mr*  Duriiaui  {System  of  Surffery^  vol.  i.  p,  739)  :— 

A  child,  aged  9,  was  wounded  with  glasSf  owing  to  an  explosion  of  hydrogen  gas» 
When  admitt«ti  into  Gtiy*»  Hospital  under  the  care  of  Mr,  Hilton*  the  child  wai  cold 
and  blanched,  but  the  bleedingj  which  haul  been  profuse,  had  entirely  ceasetl.  There 
was  a  wound  about  an  inch  long '*  in  the  kft  carotid  region."  On  the  eighth  day  after 
the  accident  haemorrhage  recurred^  and  the  ctjmmon  carotid  was  tied.  Nine  day»  later 
slight  bleeding  took  place,  but  was    arrested    by  plugging  the  wound   with  Bponge. 


4 


•  This  would  appear  very  doubtful,  owing  to  the  freeness  of  the  collateral  cerebral 
ciTculation,  and  the  readiness  with  which  a  reflux  current  along  the  internal  carotid  is 
established. 
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Repeated  epifltaxlB  occurred,  which  weakcueil  the  child  perceptibly.  The  Rlottghs 
became  ver^f  offemiveT  but  there  was  no  further  bleeding  from  the  wound  for  eighteen 
days,  when  &  considerable  quantity  was  lost.  The  child  gradually  sank^  mid  died  six 
weeks  after  the  accident* 

At  the  necropsy  the  common  carotid  was  fonnd  to  have  been  traTeraed  by  a  sharp- 
pointed  fragment.  Behiud  tbe  wounded  vessel  was  an  abscesa  implicating  the  sym- 
pathetic. Mr*  Durhani  thought  that  if  a  ligature  bad  been  applied  on  the  distal  aa 
well  as  on  the  proximal  side  tbe  child's  life  would  have  been  saved* 

Another  case  of  secondary  haemorrhage  has  been  recorded  by  Mr. 
Rivingtoii  (Tram.  H^d.-Chir,  Soc^  vol.  Ixix.  p*  63).  This  paper,  like 
several  others  by  the  same  writer,  is  replete  with  valuable  iiiforiiiation 
and  interesting  facts.  It  is  an  excellent  instance  of  the  way  in  whicli 
the  carotid  may,  at  any  time,  be  wounded  from  within,  and  not  from 
outside^  by  a  foreign  body  penetrating  the  pharynx* 

A  boy,  aged  g,  six  days  after  iwallowing  a  small  plaice-bone,  was  admitted  into  the 
Londou  Hospital  with  BtlEness  and  tenderness  of  the  neck,  a  nmall  tetitler  lump  on  the 
left*  side  opposite  to  the  cricoid  cartilage,  profn^c  Balivatlon^  and  inability  to  swallow 
solid  food.  On  the  ninth  and  the  eleventh  day  haimoiThage  tfxik  place,  on  the  latter 
occasion  to  half  a  pint.  The  following  account  of  the  operation  by  which  the  injnred 
vessel  waa  found  and  secnred  will  be  most  instructive  to  every  operating  surgeon^  owing 
to  the  difficultiea  which  pi-esented  tbemselvefi. 

An  incision  was  made  along  the  edge  of  the  Btemo-mastoid  for  several  inches.  The 
muficle  WQM  fonnd  glued  to  the  subjacent  parts  by  recent  adhesions.  Above  the  anterior 
belly  of  the  orao-hyoid  was  a  dark  patch  about  the  sisc  of  a  foui-penny  piece,  caujscd 
by  extravasated  blood  looming  through  the  fascia*  The  fascia  over  the  large  veesek  i 
being  divided,  a  probe  waa  passed  down  into  a  cavity  containing  clot  hollowed  out 
behind  the  veseeb  and  on  the  inner  side.  Owing  to  the  uniform  discoloration  of  artery, 
vein,  nerves^  fascia,  and  areolar  tissue  by  the  extravasated  blood,  the  structures  met  with, 
being  all  dark  and  equally  stained,  could  scarcely  be  recognised.  Tbe  descendens  noni 
could  not  be  seen,  nor  the  vagus  digtinguished,  though  carefully  looked  for.  More  clota 
being  turned  out  from  the  cavity,  in  one  of  theac  the  fish-bone  was  found.  A  gush  of 
blood  which  took  place,  evidently  from  the  distal  cnd^  was  arrested  portly  by  pressure 
and  partly  by  pulling  forward  the  vessels  with  a  blunt  hook.  The  wounded  vess*?!  being 
found,  a  ligature  was  passed  closely  1  as  was  thought^  around  It,  both  above  and  l)elow 
the  teat  of  injury.  Owing  to  the  danger  of  subjecting  the  patient  to  a  further  loss  of 
blood,  there  was  no  time  to  make  a  prolonged  dissection,  and  it  was  thought  prudent  to 
divide  tbe  artery  at  tbe  seat  of  the  wound  to  make  sure  that  no  branch  was  0ven  off 
between  the  ligatures.  When  this  was  done,  some  nerve-flbrcs  were  recognised  on  the 
cut  section,  and  the  question  arose  whether  these  were  the  descendens  noni  or  the  vagus. 
As  they  were  in  front  of  the  vessel,  closely  adherent,  and  apparently  scarcely  numerous 
enough  for  the  vagus,  it  was  concluded  that  they  belonged  to  the  descendens  noni,  and 
no  attempt  waa  maele  to  disengage  the  nerve  or  to  tmite  it«  extremities.  It  was  proved, 
later  on,  that  this  nerve  was  the  vugus^  which,  instead  of  lying  between  and  behind  tbe 
artery  and  vein,  took,  or  bad  been  premised  into,  an  unusual  position  in  front  ol  the 
artery,  and,  owing  to  the  intiammation  ioducel  by  the  injury,  had  become  firmly 
adherent  to  the  vessel  for  some  little  distance  above  and  below  the  aperture  in  the 
artery.  Externally  the  nerve  was  stained  of  the  same  dark  colour  as  the  artery,  and 
only  in  the  centre,  after  section,  were  the  white  nerve-ftbres  to  be  recognised.  The 
patient  dietl  ten  days  after  the  operation,  having  shown  no  evidence  of  ill  effect*  from 
the  divided  vagus,  save  perhiii>a  slight  cough  and  difUculty  in  swallowing.  Two  gangrenous 
abscesses  in  the  left  half  of  the  brain,  which  were  probably  already  in  progress  prior  to 
the  operation,  were  the  cause  of  death. 


*  The  leftoommon  carotid  ii  more  exposed  to  danger  in  these  cases  from  the  passing  of 
the  GBsopbagUB  somewhat  to  this  side. 
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(r)  IKmton  of  the  Common  Carotid  by  gunshot  injuries  is  usually 
fatal  at  once,  as  in  two  cases  recorded  in  Circular  No,  3  of  the  War 

Department,  Washington »  1871, 

2*  In  aneurysm  of  the  carotid.  ^Vhen  an  undoubted*  aneurysm  of 
this  vessel  exists^  and  is  increasing  in  spite  of  pressure,!  or  where  this 
cannot  be  made  use  of,  the  artery  should  he  tied,  on  the  cardiac  side 
of  the  aneurysm  if  possible,  or,  failing  this,  dif^tally. 

The  mortality  after  ligature  of  the  common  carotid  for  aneurysm 
has  been  hitherto  high.  Thus  Mr.  Johnson  Smith  (loc,  supra  cit)^ 
quoting  from  the  tables  of  M.  LefurtJ  gives  twenty-one  as  fatal  out  of 
forty-seven  cases  of  proximal  ligature.  Mr.  Barwell§  considers  a  little 
over  25  per  cent  to  be  the  mortality  in  cases  of  aneurysm  proper. 
Whichever  of  these  estimates  is  coiTect,  in  the  future  the  mortality 
should  be  much  reduced  by  the  advantages  of  aseptic  surgery  and 
modern  ligatures.  The  chief  dangers  to  be  guarded  against  ore 
suppurutioTi  of  the  sac  and  hsemorrhagc,  brain  and  lung  complications, 
and  hsEmorrbage  from  the  site  of  ligature.  These  are  alluded  to  more 
fully  below  (p,  766)* 

The  old  operation  for  carotid  aneurysm  is  described  at  p.  764. 

Dr.  Mendes,  of  Bahia,  advocates  (Rev,  de  Chit\,  Aprils  1905)  extir- 
pation of  ordinary  aneurysm  of  the  common  carotid,  and  recites  two 
cases  in  which  this  step  was  successful.  In  neither  case  is  the  report 
as  full  and  precise  as  is  usually  the  case  with  Frencli  surgeons, 

The  patients  were  62  ftnd  42,  In  the  first  the  history  was  cue  of  HJ^tetm  months.  The 
anenryKm  waa  as  large  as  a  raantiAriti,  its  upiser  limit  nppiirently  blending  with  the  parotid. 
An  incieion  having  been  made  from  the  lobule  of  the  ear  to  jmst  abc»ve  the  clavicle,  a  pre- 
Uminarj  ligature  was  placed  around  the  lower  part  of  the  art-er}*.  The  vagus  was 
sepaimted  with  difliealty  from  the  sac.  In  the  attempt  to  get  above  the  tipj>er  extremity 
of  theflac,  which  reached  as  hiprh  sh  the  mastoid  and  appeared  to  enter  the  ^uU,  a  tear 
W3t^  mside  in  the  nae  leailing  to  profuse  hiemorrhaget  stopped  at  once  by  tightening  the 
preliminary  ligature.  The  account  of  the  steps  taken  at  this  critical  stage  is  brief  and 
Tery  obscure.  A  ligature  was  thmwn  round  the  upper  i»art  of  the  sac,  and  this  was  cat 
through  2  cm,  below  the  ligature.  The  cut  end  wan  then  closed  by  sutures.  The 
sao  must  either  have  collnpscd,  or  foreipres**ure  must  have  been  employed.  The  rest  of 
the  sac  and  ihe  Tessel  down  to  the  fir^t  ligifiture  were  theo^  presumably,  removed.    But  no 

•  ft  is  well  known  that  this  aneurysm  is  diagnoseil  more  fre<|uently  than  it  is  really 
found  to  exist,  owing  to  the  cl>seuess  with  which  a  carotid  auenrysm  is  plmulated  by 
some  vnrici^ity  of  the  artery  at  its  bifurcation,  glandular  and  other  tumours  lying 
over  it,  andr  in  the  root  of  the  neck,  other  aneurysms^*.^,,  of  the  innominate,  aorta, 
and  subclavian.  Few  surgoona  will,  I  think,  agree  with  the  statement  of  Mr.  Johnson 
Smith  {Diet,  of  8mrff.^  vol.  i.  p.  235)  that  carotid  aneurysm  occurs  ** about  as 
often  afl  iubclavtan  aneurysm,  and  with  greater  frequency  than  aneurysm  of  the 
aacillafj  artery." 

f  This  may  be  applied  to  the  artery  or  the  sac,  or  both.  Jo  the  former  case  the 
artery  ehould  be  compressed  above  the  tmnsverse  prooess  of  the  sixth  cenrical  vertebra, 
to  avoid  making  pressure  on  the  vert+^-bral  at  the  same  time.  If  pain,  vertigti,  sickDesa^ 
&c.,  prevent  a  fair  trial  of  digital  pressure,  an  anmflthetic  may  l>e  tried,  but,  as  Mr. 
Barwell  pt>ints  out  {EiwyeL  f^f  Sur^*^  vol.  iii.  p.  498),  there  may  be  much  difficulty  in 
deciding  how  far  the  syncope,  &c.,  which  may  be  preseot  are  due  to  the  aniesthetie  or  to 
the  pressure.  Another  means  of  keeping  up  pressure  on  the  common  carotid  is  that  sug- 
gested by  Roiige,  in  which,  the  sterno- mastoid  being  relaxed,  the  surgerm  Insinuates  his 
fingers  behind  ono  border  and  his  thumb  behind  the  other  border  of  the  muscle,  and  thus 
coraprcaacs  the  artery  between  them, 

t  Gat.  H«hd.y  1864  and  1868.  {  Loi\  mtprn  riL,  p,  503 
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rfe tails  are  giYen  on  this  |>oint,  nor  whether  the  intcroal  carotid  waa  involTed,     The 
patient  tecoverftd  and  was  well  fourteen  months  later. 

Id  the  second  case,  which  was  of  eleven  months  duration,  Che  awellingf  the  fii^e  of  a  fisty 
(X!cupicd  the  upper  two-thirds  of  the  carotid  region.  The  common  carotid  waa  tied  low 
down,  and  divided  between  the  ligature  aad  a  pair  of  forceps.  A  tear  made  in  the 
internal  jugular  vein  (luring  the  ,sct>aration  of  the  sac  was  auttired.  Grent  difficulty  was 
met  with  in  getting  above  the  upper  end  of  the  sac,  which  was  intimately  blended  with 
the  parotid.  It  is  to  be  gathered  that  a  ligature  was  linally  placed  above  the  sac,  which 
reached^  in  thia  ca^  also,  as  high  as  the  mastoid.  Hero,  again,  no  detaiU  are  given  where 
they  are  most  needed.    The  patient  reooverecL 

3.  In  aneurysm  of  the  innominate  or  aortic  arch.  The  question  of 
the  advisability  of  Hgaturing  the  caroticlj  either  together  with  tiie  sub* 
clavian  or  alone,  especially  in  the  case  of  the  left  common  carotid,  is 
considered  in  the  treatment  of  thoracic  aneurysm  (p.  811). 

4,  In  orbital  aneurysm,  where  the  symptoms  are  becoming  aggravated, 
or  where  pressure  has  failed,  or  where  it  cannot  be  endured,  even  inter- 
mittently, for  a  few  minutes  only  at  a  time,  and  where  gal vano -puncture 
and  injection  of  coagulating  fluids  are  set  aside  owing  to  their  uncer- 
tainty and  riskiness,*  It  would  probably  be  well  to  tie  and  resect  any 
especially  enlarged  veins  at  the  inner  angle  of  the  orbit  at  the  same 
time  {ride  infra)* 

Of  fifty-three  cases  {Rivington,  loc,  supra  cit.),  viz.,  twenty-one  idio- 
pathic and  thirty-two  traumatic,  in  w^hich  the  common  carotid  was  tied, 
thirteen  of  the  former  were  ciu*ed,  and  seventeen  of  the  latter*  The 
above  writer,  speaking  of  this  mode  of  treatment,  says  it  is  "at  present 
the  most  successful  and  satisfactory  means  of  treating  orbital  aneurysm. 
It  shouhi  not  be  practised  on  patients  advanced  in  years,  or  on  those 
with  heart  disease,  or  evident  atheromatous  degeneration  of  arteriesJ' 
The  later  statistics  of  Bodon,  quoted  by  Dr.  Murray  (loc,  infra  cit.),  con- 
firm the  success  of  ligature  of  the  cotnmon  carotid  in  this  disease  if 
the  arteries  are  healtliy.  He  collected  in  1899  fifty-eight  cases  of 
traumatic  exophthalmos  treated  by  ligature  of  the  common  carotid. 
Twenty-six  were  cured,  twenty  improved,  six  were  not  improved,  and 
six  died  chiefly  from  infective  causes  and  hemorrhage,  conditions  less 
likely  to  occur  at  the  present  time,  Bodou  also  collected  six  cases  in 
which  both  common  carotids  were  tied  without  any  deaths,  and,  with 
one  exception,  cure  or  improvement* 

Dr.  F.  W.  Murray  reports  a  case  with  many  points  of  interest  (Ann, 
of  Surg >f  March,  1904).  Thus,  while  the  blow  liad  been  on  the  left  side 
of  the  head,  it  is  probable  that  both  internal  carotids  had  been  ruptured, 
as  the  exophthalmos,  ifec,  were  marked  on  both  sides.  The  left 
common  carotid  was  tied  three  months  after  the  injury,  a  step 
followed  by  great  relief  on  both  sides.  A  year  and  a  half  later  the 
exophthalmos  had  reappeared,  being  most  marked  on  tlie  left  side;  the 
sub -conjunctival  veins  were  engorged,  and  the  supra-orbital  vein  was 
much  enlarged.  Pulsation  had  returned  in  tlie  external  carotid  and 
superior  thyroid  arteries.     Dr.  Murray  considered  that  this  indicated 


*  Mr*  Rivington  {Blet,  0/  Sur(j.<^  vol,  ii.  p,  131)  epeaks  thus  of  injection  :  *'  It  is  more 
painful  than  ligature,  and  probably  mvolves  more  risk  to  vision,  a«  it  may  set  up  Infianima- 
tory  mischief  in  the  looae  areolar  tissue  around  the  veins,  which  may  spread  to  the  cornea. 
It  may  alao  e^ect  bo  much  coagulation  as  to  interfere  with  the  requisite  supply  of  blood 
fur  the  maintenance  of  the  ocular  tissues/' 
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complete  return  of  the  collatei*iil  circulation  and  increase  in  the  pres- 
Btire  in  the  cavernous  BinuseSf  and  that  it  would  have  been  wiser  to  tie 
the  internal  carotid.  As  in  two  cases  of  reappearance  of  the  trouble 
resection  of  the  branches  of  the  veins  at  the  inner  angle  of  the  orbit 
has  been  most  successful,  this  step  was  advised,  but  declined  by  the 
patient. 

5-  In  aneurysras  of  the  external  or  internal  carotid.  These  ore  very 
rare.  Two  cases  of  aneurysm  of  the  former  vessel  have  been  published 
in  recent  years: 

Mr*  Morris  {Med^-Chir.  Trara.,  voK  Ixiv.  p.  i)  reoorded  one  io  which,  After  failtire  of 
ligAtiue  of  the  cuimmon  carotiti,  the  old  operation  of  indaing  the  sac  was  performed^  and 
UBatwfifl  piac3<ed  oti  the  facial  and  lingual  axteries,  and  upon  th^  main  trunk  of  the  external 
carotid  above  the  aac,  with  ultimate  reooyeij. 

The  aecond  oaae  was  published  by  Mr.  Heath  (ihid,^  yoL  Ixxxiii^  p.  69)  in  order  to  pfove 
that  ligature  of  the  common  earutid  alone  li  sufficient  to  cure  some  cases  of  aneuryam  ol 
the  exteroal  carotid. 

The  occurrence  of  aneurysm  here  in  a  woman,  aged  33,  was  aoconnted  for  by  the  state 
of  the  cardiac  valves  and  the  liability  for  embolism  to  uccm'  in  ooDBeqaence  of  detachment 
of  a  vegetation*  There  was  a  smooth,  rounds  pulsating  swelling  just  twlow  the  right 
mastoid  proceas,  reaching  down  to  about  the  level  of  the  upper  border  of  the  thyroid 
cartilage.  It  had  the  sixe  and  shape  of  halt  a  small  orange.  The  right  tonsil  was  some- 
what pushed  inwards,  the  right  temporal  pulse  was  markedly  weaker  than  the  left,  and 
the  tongue  deviated  much  to  the  right,  the  right  ball  being  a  good  deal  wasted.  The 
oommon  carotid  was  tied,  and  the  wtmud  healed  ;  pulsation  in  the  aneurysm  bad  stopped 
on  the  tenth  day,  and  on  the  eighteenth  the  sac  was  smaller  and  quite  bard.  All  seemed 
to  be  doing  weU  till  the  tJiirty -third  day  after  the  operation,  when  loss  of  speech  occurred 
somewhat  suddenly,  followed  by  right  hemiplegia,  and  death  on  the  thirty-fifth  day,  this 
being  brought  about  by  oerelmd  embolism  taking  place  through  the  left  carotid,  the 
aneurysm  being  solidified  throughout. 

Aneurysm  of  the  internal  carotid  is  equally  rare. 

The  following  Is  a  brief  abstract  of  »uch  a  case  (Dr.  Wyeth,  Annalt  a/  Surgery^  Aogusi, 
1887;  p.  114)^  in  which  the  common  and  external  carotids  were  tied,  together  with  the 
superior  thyroids,  auccesafuUy, 

The  internal  trunk  was  afected  with  atheroma  to  such  an  extent  that  the  ligature  could 
not  be  applied  to  this  vessel.  The  operation  was  performed  July  24, 1883.  The  tumrnir 
rapidly  diminished  in  sisef  the  patient  leaving  the  hospital  ou  the  twenty 'Uinth  day  after 
the  operation.     She  was  living  and  well  four  years  after  the  ai)ove  date, 

6.  Li  ailerio -veil Otis  aneurysms.     This  matter  has  recently  received 
additional  attention  from  the  origin  of  these  aneuryama  in  wounds  by 
small  bullets  of  high  velocity.     The  experience  of  Mr.  G.  H.  Making, 
C.B.^  on  this  subject  has  been  already  given  (p.  168).     In  the  Journal 
of  the  Royal  Army  Medical  Corps,  June,  1905,  thia  authority  gives  the 
further  history  of  live  cases  of  the  arte rio- venous  aneurysm  of  the  neck, 
and  draws  the  following  conclusions :  (a)  A  special  difficulty  met  with 
in  the  neck  is  the  exact  localisation  of  the  point  of  communicution. 
Thus  in  the  cases  detailed  in  the  above  paper  there  was  a  doubt  in 
one  whether  the  common  carotid  or  the  inferior  thyroid  was  the  artery 
implicated,  in  another  whether  one  or  two  of  the  cai*o 
in   two  others  the  localisation  to  either  the  inno' 
aubclavian  had    to  be  considered  ;    and   in  the  P^ 
allowed  the  carotid  to  be  definitely  fixed  1 
(b)  In  considering  a  local  operation »  the  rii 
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of  simultaneous  ligature  of  both  carotid  artery  and  internal  jiigular  has 
to  be  considered,     (c)  The  extreme  severity  of  the  operation  itself,  aa  | 
judged  by  recorded  eases,  seems  to  render  the  local  incision  of  the 
uneurysm  inadvisable,  except  under  circumstances  of  extreme  urgency, 
(d)  Mr.  Makins'  "own  view,  tberefore,  is  in  favour  of  allowing  time  for, 
the  consolidation  and  contraction  of  the  sac,  mid  then  the  application ' 
of  a  proxiu)al  ligature  when  practicable,  in  all  cases  involving  tiie  great 
vessels  of  the  neck/'     It  is  pointed  out  by  Mr^  Makins  that  the  five 
cases  illustrate  the  tendency  to  spontaneous  cure  exhibited  by  aneurysms 
resulting  from  wounds  of  healthy   vessels.      In   the   two  in   which  a 
proximal  ligature  was  applied  to  the  common  carotitl,  seven  and  six - 
weeks  after  the  injury,  recovery  was  ultimately  so  complete  that  both 
tbe  officers  returned  to  active  service, 

7,  In  hemorrhage  caused  by  ulceration  of  the  throat  after  scarlet 
fever. 

This  is  a  rare  but  most  dangerous  complication  of  ulceration  of  the 
throat,  and  is  usually  brought  about  either  by  sloughing  of  the  soft 
parts,  or,  as  in  the  case  mentioned  below,  by  the  opening  of  an  artery 
or  vein  into  an  abscess  cavity. 

My  old  friend  Eh-.  Mabonied  commnnicated  b  ca»c  to  the  Clinical  Society  (TVvt^w.^ ] 
voL  xi?i.  p.  21)  in  whieli  Lhiti  coiiipli<mtion  oecmretl  Ui  a  patient  aged  21.  8eo4>ndary  Bore  ^ 
thn)jit,  after  an  (jrdiuary  etjovalescence,  waa  noticed  nn  the  fifty-fourth  day^  with  much 
swelling  on  the  left  side  of  the  neck,  foUowed  by  severe  bleeding  (to  40  ounces)  from  the 
niouLb  on  the  fifty -eighth  day.  The  left  common  carotid  was  tied  by  Mr.  Pepper  on  the 
fifty-ninth  day.  Five  and  a  half  ounces  of  ^ua  were  brought  up  »oon  after  the  opera- 
tion, nnd  the  swelling  of  neck  and  pharynx  subeided^  a  good  recovery  ultimately  taking 
plAce. 

The  common  cai'otid  was  selected  for  ligature  in  preference  to  the 
external,  since  it  allowed  the  operation  to  be  performed  quitt;  clear  of 
the  infiltrated  tissues,  and  tbua  conferre<l  a  greater  immunity  from 
secondary  hiemorrhage.  Moreover^  had  the  original  bleeding  come 
from  the  ascending  pharyngeal,  ligature  of  the  external  carotid  might 
have  failed  to  arrest  it,  as  the  place  of  origin  of  the  former  vessel 
is  variable* 

The  next  series  of  cases,  8  to  11,  may  call  for  ligature  of  the  external 
carotid  rather  than  of  the  common  trunk.  Wiih  reference  to  them  it 
must  be  remembered  that  ligature  of  the  common  carotid  must  be 
resorted  to,  not,  as  has  too  often  been  the  case,  on  account  of  the 
greater  facility  with  which  this  vessel  can  be  tied,  but  only  when  the 
state  of  the  patient  or  the  condition  of  the  parts  either  primarily,  from 
an  anatomical  point  of  view,  or,  later  on,  after  secondaiy  hfiBmorrhage, 
does  not  admit  of  tying  the  external  carotid  itself.* 

8.  Ill  incised  or  punctured  wounds  near  the  angle  of  the  Jaw, 
In  these  cases,  as  in  those  below,  a  correct  diagnosis  as  to  the  vessel 

or  vessels  injured  is  by  no  means  easy  when  a  sharp  weapon  lias  passed  1 
obliquely  and  deeply  behind  the  angle  of  the  jaw.     By  sucli  a  womid 
?  external  or  the  internal  carotid  or  some  branches  of  the  former 
iid  open.     A  careful  dissection  can  alone  clear  up  the  source 


the  hiemorrhage  may  be  arrested,  and  the  dangers  of  tying  the 
the  temporary  closure  of  this  vessel  by  a  loop  of  stout  catgnt, 
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of  the  bleeding,  aiitl,  whenever  it  is  possible,  this  should  he  resorted 
to ;  wheiv  the  c»rciini?stancea  do  not  admit  of  this,  the  surgeon,  relying 
upon  tlie  extrtiiue  mrity  of  injury  to  the  internal  carotid  from  its  pro- 
tccteil  position,'  will  he  abundantly  justified  in  trying  the  exterQal 
carotid.  Ligature  of  the  common  trunk  is  less  reliable,  tliough,  if 
resorted  to  on  account  of  its  simplicity,  it  may  be  defended  by  cases 
like  those  briefly  alluded  to  by  Mr,  Le  Gros  Clark  (LecL  on  Surtf. 
Dieufnosis,  Shock,  (ntd  Vweeral  Lesions,  p,222),  in  which  he  successfully 
tied  the  common  carotitl  for  profuse  arterial  hromorrhage  due  to  8tabs 
near  the  angle  of  the  jaw  : 

"The  injury  was  in^ictcil  in  the  fuime  w&y,  and  with  the  same  farm  of  instrnmenf^  ia 
both  inRt«nces — a  pointer!  table-knife  wa«  plunged  dnvrnwurds  And  inwards  behind  ihe 
angle  of  the  jaw,  Tlie  bleeding  was,  in  each  caae^  controlled  only  by  direct  prtjssare  with 
the  fingerM  in  the  wound  ;  and  whibt  thia  pressure  wa»  maintAtned  I  tied  the  artery.  Nfjt 
an  untoward  eiympt^im  aocompatiied  or  followed  either  of  ibese  operatiooa." 

On  tlie  other  hand,  cases  of  penetratinp  wounds  near  the  angle  of 
the  jaw,  endintf  fatally  from  hiemorrhage  after  ligature  of  the  common 
carotidj  will  he  f*>uiul  published  by  Mr,  Travels  (Med,'Chir,  Trafi^,^ 
18271  p.  165),  and  Mr.  Paitridge  {Lancet^  1864,  voL  i.  p.  659). 

9.  In  puoetured  wnunds  through  the  nioutli. 

Here^too,  the  comnion  carotid  has  bet'ii  tied  in  some  cases  successfully, 
while  in  others  this  ste|)  has  been  followed  by  repeated  hromorrhages 
and  death. 

The  following  case  may  he  quoted  as  an  instance  of  the  former 
result : 

A  ehlld  fell  whilu  hi»lding  the  Nhar[)  end  of  a  paraso]  in  h\»  motiib,  the  point  being 
thrust  forcibly  to  the  back  of  the  fauees  and  very  neaily  coming  through  the  skin  at  the 
Hide  of  the  tieclc  Considerable  hasmorrbage  occurred  at  once,  and  abo  about  a  week  later. 
Ten  days  later  a  gush  of  arteria]  bhxxJ  f^illawed  on  coughing.  The  common  carotid  artery 
was  tied,  and  the  case  ended  gucce^fullj.f 

On  the  other  hand,  cases  ending  fatally  after  ligature  of  the  common 
carotid  for  hasinorrhage  following  punctured  wounds  of  the  month  will 
be  found  recorded  by  Mr.  Vincent,!  Mr.  A  mo  it  {Lancet,  1864,  vol.  i. 
P*  I35)»  and  Mr.  Morrant  Baker  (iSf.  Earth.  IIosp,  Eep,,  1876, 
p.  163). 

10.  In  hsemorrhage  from  carcinoma  of  the  mouth — «.j.,  tongue  or 
fauces* 


*  Mr,  Crippa  {Med.-Cfih;  Tran4,,  vol,  Ixi.  p.  235)  ebowB  that,  out  of  eighteen  cases  in 
which  the  bleeding  vessel  waa  identitie*!^  the  internal  carotifi  was  found  only  to  have  baen 
woundcil  twice  alone,  and  once  in  conjunction  with  the  external, 

t  The  case  was  under  the  care  of  Mr.  Johnson  at  St.  Oeorge's  Hospital.  It  k  quot«dby 
Mr.  Durham  (Sgiit>  0/ Sui^.^  voL  i.  p*  745). 

I  Med.-Chir,  Tramt.,  vol.  xxix.  p.  1%.  In  thiB  case  the  bifurcation  of  the  right  common 
carotid  had  been  punctured  by  a  bit  of  broken  tobacco- pipe  from  within  the  mouth, 
Slougli^  cellulitis  set  in,  and  hiemorrhage  took  place  from  the  mouth  a  week  after  the 
accident  This  waa  arrest^jd  by  ligature  of  the  common  carotid,  but  recurred  on  the 
second,  and  again,  fataUj,  on  the  6fth  day  aft^r  the  operation.  Mr.  Vincent  points  out 
that  if  the  bit  of  tobacco-pipe  had  been  discovered  and  removed,  fatal  hiemorrhage  must 
have  followeii  instantly,  as  the  artery  waa  not  only  wounded,  but  plugged,  by  the  foreign 
ixKly, 
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This  subject  is  ftlliidetl  to  at  p,  746.  It  would  be  better  surgery  to  tie 
the  liugual  in  tlie  ease  of  tongue  enncer,  or,  if  the  growth  be  farther 
back,  to  deal  witli  the  externul  carotid  {p,  772)  and  ascending  phftrjn- 
geal,  and,  only  if  this  be  found  impossible,  to  ligature  the  common 
trunk. 

II.  In  haemorrhage  after  removal  or  incision  of  tonsils  (p<  475),  or 
from  an  abscess  about  a  tonsil. 

These  cases  are  infrequent,  but,  when  they  do  occur,  are,  in  a  large 
prn portion  of  instances,  most  dangerous*  The  sources  of  the  htenior- 
rhat^e  are  very  numerous,  viz.  :^(i)  one  of  the  tonsillar  arteries ; 
(2)  the  tonsillar  venous  plexus  ;  {3)  the  ascending  pharyngeal ;  (4)  the 
internal  carotid.  HiBmorrluige  from  the  last  two  is  much  more  likely 
to  occur  in  suppuration  in  or  around  the  tonsil  than  in  wounds  inllicted 
during  operation  on  it. 

The  following  is  a  goad  instance  (Mr.  Pitts,  St.  Thomas's  Hasp, 
Reports,  vol.  xii.  p.  1 31)  of  a  tonsillar  abscess  proving  fatal  from 
h©morrluige : 

A  mjin,  ft^Oil  39,  wa«  iwimitted  with  severe  t<insillar  ab»cesB,  whicb  Bixm  burst  with  the 
eacape  of  a,  litlle  hb'Mxi,  Atxmt  16  ot.  were  lost  tJii  the  third  diiy,  hleedinp^  a;>nin  recurring 
on  (the  fouith  and  iifth.  The  left  coiiimuTj  cjirotid  was  ik>w  tied  ;  thirty  hfmi>  afterwurda 
22  09,.  were  lost,  find  the  patient  died. 

There  wan  an  aljscess  cavity  ar<)und  the  left  tonail  which  commUDicated  with  the  left 
internal  carnitid  by  an  oiiening  the  siie  of  the  little  finger- nail. 

Mr.  Morrant  Baker  has  recortled  a  case  of  suppuration  around  the 
tonsil  datinfj  to  an  injury. 

Here  the  vcftsel  injured  was  the  a«eeuding  pharyngeal,  hut  t«_io  short  a  tirae  elapsed 
between  the  ligsiture  of  the  ctimnntn  curotid  and  the  death  of  the  patient  to  siiy  whether 
the  operiitiou  would  have  been  successful  * 

A  man,  aged  23,  was  admitted  with  symptoma  of  acute  tonflillitiat  the  parti*  being  tense^ 
elastic,  and  prominent  at  one  spot.  A  puncture  wan  only  followed  by  the  escape  of 
bloods  The  patient  now  gave  a  history  of  having  fallen  two  days  befr»re,  when  drunk^ 
and  having  grazed  his  throat  with  a  clay  pipe;  this  hat!  been  folluwed  by  very  little 
bleeding.  The  temperature  went  up  to  105",  and  arierial  haemorrhage  rtccurred  un  the 
third  day  after  admiiwioii.  A  probe  passeil  through  the  puncture  showeil  that  a  cun«ider- 
able  cavity  existed  ;  ihh  was  plugged  with  lint  n^iakcd  in  tr.  ferri  perehlor.  The  next 
day  hsemorrbage  reciirretl  tn  half  a  pint ;  when  ether  was  given,  the  bleeding  again  came 
on,  nearly  suffixaitingthe  patient.  Oncxph^ring  the  cavity  with  11  finger-tip,  a  bit  of  chiy 
pipe  was  withdrawn;  the  cavity  was  agnm  pltigged  and  the  commoo  canitid  tied.  The 
patient  died,  without  rallying,  three  hours  Iftter.  A  wound  was  found  in  the  ascending 
pharyngeil  artery. 

Given  a  case  of  hfemorrhage  from  the  tonsil  (whether  from  a  wonnd 
or  an  abscess)  which  resists  otiier  treatment,*  incliidini^  well-jipplied 
pressure  kept  up  with  a  padded  stick  inside  tlie  mouth  and  a  rtuger 
behind  the  angle  of  ttie  jaw,  and  the  use  of  mie  or  two  sutm^es  (p,  475), 
the  surgeon  should  tie  the  external  carotid  as  low  down  as  possihlei 
placing  a  ligature  on  the  ascending  pharyngeal  as  well,  if  this  vessel 
can  he  identified.     If  the  bleeding  is  from  one  of  tlie  tonaillar  vessels 


•  Every  care  shoidd  be  taken  throyghout  to  keep  the  wound  in  the  tonsil  as  a»eptic  M 
pofisible.  As  bearing  on  the  use  of  iron  perchloride  as  a  styptic^  Bee  some  lernvki  at 
P-  745. 
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it  wouUl  be  thus  arreBted ;  only  if  these  steps  fail  should  the  common 
trunk  be  tied. 

12,  InhaeiiioiThage  after  operations  on  the  neck  or  jaw.  In  hiemor- 
rhflge  secondary  to  gunshot  injuries. 

In  both  these  cases  the  pails  tnay  be  so  altered  that  it  is  quite 
impoSKible  to  find  the  bleeding  point,  and  the  soft  parts  may  be  so 
damaged,  nnitted  together,  i^e.,  that  the  surgeon  may  be  driven  to  tie 
the  coimnoii  carotid,  and  to  trust  to  tins,  and  to  plugging  the  wound, 
rendercMl  as  aseptic  as  possible,  with  strips  of  sterilised  iodoform  gauase^* 
and  tirm  pressure  over  all, 

I3«  To  arrest  the  gi-owth  of  aneurysm  by  anastomoBis  on  the  side  of 
face,  head^  and  neck. 

The  treatment  of  this  condition  is  discussed  at  p.  769.  It  will  be 
shown  there  tliat  ligature  of  the  external  carotid  cannot  usually  be 
looked  upon  as  sufficient  without  other  measures,  owing  to  the  free 
aimstomosis  between  the  branches  of  the  opposite  vessels.  Still  less  is 
ligature  of  the  common  carotid  likely  to  be  successful »  and  this  step 
should  only  be  resorted  to  when  ligature  of  the  external  carotid  is 
impossible  from  the  disease  extending  too  hyw  down ;  when,  from  its 
creefitng  towards  the  t>rbit,  or  to  the  back  of  the  upper  jaw*  it  is 
probable  that  there  is  a  free  anastomosis  between  the  branches  of  the 
external  and  internal  carotid  through  the  oplithalmic  ;  or  when  the 
ascending  pharyngeal  is  sure  to  be  involved,  but  tins  branch  cannot  be 
separately  ligatured. 

14.  To  arrest  the  progress  of  nialignant  growths  which  cannot  be 
operated  00,  or  which  are  recurrent,  and  which  derive  their  blood 
supply  from  the  internal  as  well  as  the  external  carotid. 

This  operation,  first  performed  by  Mott,  is  a  very  proper  one  in  cases 
of  malignant  disease  of  the  aTitrum,  nose,  ^c,  where  the  growth  cannot 
otberwise  be  attacked  and  is  increasing  very  rapidly,  causing  fre<}uent 
bleeding,  intense  pain,  and  tlireatening  to  interfere  with  deglutition  and 
resjjiration.  The  surgeon  must  be  prepared  for  a  good  deal  of  slouching, 
ftjptor;  tic,  as  well  as  shrinking  in  very  vascular  growths  which  have 
begun  to  f ungate*  In  this  case,  also,  it  will  be  a  question  as  to  whether 
it  is  wiser  to  ligature  both  external  carotids  or  the  common  carotid. 
The  cases  given  rtt  pp.  762  and  772  will  help  here.  If  the  connnon 
carotid  is  tied,  the  opposite  external  carotid  should  be  ligatured  also  at 
the  same  time,  owing  to  the  free  anastomosis,  which  will  bring  blood 
over  from  the  opposite  side.  In  any  case  it  should  be  an  operation  to 
be  |>ivrformed  at  the  patient*s  request  after  the  nmtter  has  been  explained 
to  hiui,  in  the  hope  that  its  perforjuance  may  lead  to  relief  from  tlie 
urgent  local  symptou)^  of  the  growth,  and  that  life  may  he  brought  to  a 
close,  ufter  an  interval  of  relief,  by  increasing,  but  less  painful,  asthenia, 

Line. — From  the  sterno-clavicular  articulation  to  a  point  midway 
between  the  angle  of  the  jaw  wnd  the  mastoid  process. 

Guide. — The  above  line  and  the  inner  edge  of  the  sterno-mastoid. 

Relations,— The  common  carotids,  as  far  as  their  relations  in  the 
neck  go,  extend  from  the  sterno-clavicular  articulation  to  the  upper 
border  of  the  thyroid  cartilage,  along  a  line  from  the  above  joint  to  a 
l>oint  midway  between  the  jaw  and  the  mastoid  process. 


*  These  oaiy  first  be  tionkeil  in  formalin  solution  (i  in  500)  or  in  tinpcntiue  (p.  745). 
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In  Front, 

Skin  ;  fasciBB;  platyama;  superficial  branches  of  transverse 

cervical  nerve,  and  anterior  jugular. 
Sterno-mastoid,  sterna- hyo  id,  sterno-thjroidj  omo-hyoid  ; 

s tern o - ni an t o id  ar te  r y • 
Superior  and  middle  thyroid  veins,  and  often  a  conimuni- 

catinjj^brancli  between  anterior  jugular  and  facial  veins, 

along  the  anterior  Iwrder  of  aterno-mastoid. 
Descendens  cerviids,  usually  on  the  sheath,  sometimes 

within  it. 
Anterior  jugular  vein  (below). 
Sheath. 


OuTsrDE. 

Internal  j  ugular  (closer  on 
left  side). 


Common  curotiiL 
Behind. 


Inside. 

Pharynx. 

Larynx. 

Trachea. 

Thyroid  gland  and  vessels. 

Recmrent  laryngeal. 


Eectus  capitis  anticus  major, 

Longus  colli.     Scalenus  anticus. 

Inferior  thyroid  artery  and  recurrent  laryngeal. 

Vagus. 

Synipatlietic. 

Sheath, 

Operation.— Two  sites  are  usually  described »  according  as  the  vessel 
is  tied  above  or  below  the  onio-hyoid. 

A.  Above  the  Omo-hyoid  (Fig.  269). — Also  known  as  "the  seat  of 
election^"  owing  to  the  greater  facility  with  which  this  operation  is 
usually  performed. 

The  parts  being  sterilised,  the  slioulders  are  sufficiently  raised,  and 
the  chin  at  first  drawn  a  little  upwards,  while  the  head  is  turned  to  the 
opposite  side,*  so  as  to  define  the  anterior  border  of  the  sterno-mas- 
toid/t  The  surgeon,  stfiiuliiig  usually  on  the  same  side,  makes  an 
incision  about  three  inches  long,  with  its  centre  opposite  to  the  cricoid 
cartilage,  in  the  line  of  tlie  artery,  through  the  skin,  platysnia,  and 
fasciffi,  exposing  the  anterior  border  of  the  aterno-mastoid.  Any  super- 
ficial veins  are  now  drawn  aside,  or  tied,  before  division,  with  *ionble 
ligatures.     The  deep  fascia  at  the  anterior  border  of  the  sterno-mastoid 


•  Turning  the  heiid  strongly  Ui  the  oppoait^s  side  Bbonid  be  avoided,  rs  it  brings  the 
muscle  over  iLe  artery,  ^ir.  Bar  well  (^EncjfcL  ^'^Hrg.^  vol.  iii-  p.  498)  gives  the  (ollowing 
practical  bint  :  "lu  certain  aneurysmal  cases  (aortic  and  innominate)  the  etherised  [>aUent 
cmntiot  bretirthe  while  his  head  is  thrown  buck ;  the  anfe^lbetiser  Is  obliged  to  Insist  on 
bending  it  forward^  and  the  o[>erator  has  to  get  at  the  vessel  under  very  trying  cir- 
cumfitancest  since  in  that  posture  it  lies  much  deeper^  and  the  ramus  of  the  jaw  is  t-erribly 
in  the  way/* 

t  Not  always  easy  on  the  dead  subject*  or  when  the  p&rt«  are  infiltrated,  as  in  Mr, 
Vinceat's  case  (footnote,      7^6),  or  in  llr.  Uivington's  (p,  751). 
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18  now  divided,  and  the  cellular  tissue  beneath  opened  up,  usiuilly 
bringing  into  view  the  upper  border  of  the  utiio-hyoid,  which,  if  in 
the  way,  is  drawn  down  witli  a  blunt  hook,  or  divided.  The  edge  of 
the  sterno- mastoid  is  now  drawn  outwards,  and  the  pulsations  of  the 
artery  felt  for  just  below  the  oino-hyoid**  In  clearing  the  tissues  which 
remain  over  tlie  vessel,  troublesuine  hemorrhage  may  anse  from  the 
superior  and  middle  thyroid  veins,  especially  if  the  respiration  be 
embflrrassed  ;  more  rarely  the  sterno-mastoid  artery  is  cut,  and  requires 
A  ligature.  The  sheath  ia  next  exposed,  and  opened  well  to  the  inner 
aide,  avoiding  the  descendens  cervicis,  which  usually  lies  to  the  front 
and  outer  side  of  the  sheath. 

Other   d i  flic u hies   wliieh  may   now  be    met    witli    are    an    enlarged 
thyroid    lobe    overhanging   the    artt*ry    or   overlapping   of  it   by    tlie 

KiG.  269. 


Bofgtcal  lyaatomj  uf  the  common  caruliil.    (Miuiiuit*r.) 

internal  jugular  when  much  distended •  The  coats  of  this  vessel  are 
BO  thin  tliatj  if  it  be  much  swollen,  it  is  easily  punctured,  the  result 
being  thut  the  wound  m  fluodud  with  blood.  It  is  best  avoided  by 
opening  the  sheath  well  to  the  inner  ^ide,  but,  if  it  nidi  give  trouble, 
it  should  be  drawn  aside  with  a  blunt  Imok,  or  pressure  ^^liuuld  be  uuide 
lUi  it  by  an  assistant,  in  the  u])[)er  angle  of  the  wound.  If  it  shiudd  be 
opened,  firni  pressure  should  be  made  on  this  spot  with  a  sponge  on  a 
holder,  and  the  ailery  tied  at  a  IVeyh  pince  above  or  below*  As  soon  as 
the  ligature  is  tightened  the  lia?nion'hage  will  cease,  and  tirndy  applied 
pressure  outside  the  wmnid  fur  forty -eight  hours  will  suffice  to  prevent 
any  recurrence.  If,  after  wounding  the  vein,  attempts  be  continued  to 
tie  the  artery  at  the  same  place,  the  wound  in  the  vein  ia  almost  certain 
to  be  made  larger.     Other  methods  are  to  take  up  the  wound  in  the 

•  If  the  bifurcAtioD  be  a  low  one,  that  vessel  is  chosen  wb^ch  oh  compression  is  fouad 
to  be  connecUnl  with  the  disease  or  injury. 
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vein  with  a  tenaculum  and  secure  the  opening  (if  small)  with  a  purse- 
string  or  other  sutures  of  fine  Bterilised  silk     If  these  fail,  or  in  the  easel 
of  a  larger  wound  in  the  vessel,  this  should  be  secured  between  double^ 
ligatures.     See  also  "Treatment  of  Injuries  of  the  Femoral  Vessels*' 
(VohlL). 

The  sheath  having  been  opened  well  to  the  inner  side  with  a  careful 
nick  of  the  knife,  the  artery  is  now  cautiously  and  sufficiently  cleaned, 
the  irnier  edge  of  the  sheath  being  held  with  forceps  while  this  side  of 
the  vessel  is  cleaned,  and  then  the  outer  in  the  same  way,  and,  finally  1 
the  posterior  aspect^  the  point  of  Watson  Chejue's  director  being  kept 
most  scrupulously  in  contact  witli  the  vessel  hei'e.*  The  needle  is  then 
passed  from  without  inwards,  being  kept  most  carefully  close  to  the 
artery,  egpecially  behind,  so  as  to  avoid  including  the  vagus. 

In  tills,  as  in  every  other  artery  whose  relations  are  important ^  the 
fewer  of  these  relations  that  the  surgeon  sees  the  more  masterly  and 
successful  will  his  operation  he. 

In  a  deeply  lying  artery,  in  addition  to  relaxing  the  parts  by  flexing 
forward  the  head  and  depressing  the  chin,  the  sterno-mastoid  must  be 
drawn  outwards  and  the  larynx  inwards  with  retractors,  while  the  omo- 
hyoid is  drawn  downwards  with  a  blunt  hook  or  divided^  The  pulsa- 
tion of  the  artery  is  then  felt  for^  or,  where  this  is  feeble  or  absent,  the 
rolling  of  the  artery  as  a  flat  cord  under  the  finger  is  made  out. 

B.  Ligature  below  tfie  Omo^hyoid. — Here  the  artery  lies  much 
deeper,  and  has  the  recurrent  hxryngeal  nerve  behind  it;  on  the  left 
side,  the  internal  jugular  vein  lies  very  close  to  the  artery ;  on  the 
right,  there  is  a  distinct  interval  between  the  two  vessels. 

The  patient's  head  and  tlie  operator  being  in  the  same  position  as 
at  p.  759,  an  incision  three  inches  long  is  made  in  the  line  of  the 
artery,  from  below  the  cricoid  cartilage  to  Just  above  the  sterno-claviciilar 
joint,  exposing,  as  before,  the  an  tenor  edge  of  the  st^ruo-mastoid. 
This  is  drawn  outwards,  and,  if  needful,  divided  or  detached  below  by 
making  a  short  incision  outwards  along  the  clavicle.  In  this  case  the 
anterior  jn^mlar  vein  must  be  carefully  looked  ft>r  as  it  passes  outwards 
in  the  root  of  the  neck  mnler  the  sterno-mastoid.  The  depressors  of 
the  hyoid  bone  next  come  into  view;  of  these  the  steruo-hyoid,  over- 
lying the  broader  sterno -thyroid,  is  certain  to  be  seen.  If  the  omo- 
hyoid is  coming  np  at  this  level,  it  lies  external  to  the  others.  In 
sucli  case  it  is  to  be  drawn  out  while  the  other  two  are  pulled  inwards, 
any  of  the  three  being  divided,  ou  a  director,  if  needfuL  At  this  stage' 
one  or  more  of  the  inferior  thyroid  veins  may  cfmie  into  view,  much 
swollen.  The  pulsation  of  the  artery  being  felt  for,  or  tlie  flattened 
artery  felt  slipping  beneath  the  finger  when  pressed  upon,  the  sheath 
is  to  be  opened  well  to  the  inner  side,  retractors  usually  being  required 
at  this  stage.  Care  must  be  taken  of  the  internal  jugular,  especially 
on  the  left  side,  as,  if  distended,  it  may  conceal  the  artery. 

When  the  caratid  is  sufficiently  cleaned,  the  needle  is  passed  from 
without  inwards,  avoiding  the  recurrent  laryngeal  nerve  behind  by 
keeping  very  close  to  the   artery. 


•  opening  the  sheath  ou  the  inner  side  and  cleaning  the  yerael  properly  are  the  two 
beet  safegnarda  again^nt  Accidents.  For  a  hint  which  may  be  helpful  in  reoogniging  the 
urterj  on  the  dead  subject^  a  footnote  (p,  76^)  may  be  referr^  to. 
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Temporary  liifffttore  of  the  C&rotld. — Mr.  Riyin^n  (p.  768)  and  6ir  F,  Trerm 
(Lanctt^  Jan.  21,  1888,  p.  iii)  have  drawn  attentloQ  to  this  method,  belie f^ug  that  the 
Ugature  of  main  arteries  is  resorted  to  too  often,  as  there  ii  saffioieot  evidence  to  show  that 
in  iDoet  cases  it  is  only  temporary  arrwt  of  the  current  that  is  required. 

This  method  shoald  certainly  receive  a  farther  trials  on  acooont  of  the  risks  of  oerebraL 
mischief  after  ligature  of  the  carotid,  and  also  because,  as  Sir  F.  Treves  says,  presaare 
upon  the  carotid  cannot  be  suocesef  ally  maintained  for  a  Benriceable  length  of  time. 

The  artery  being  exposed  in  the  onlinary  way,  a  thick  piece  of  soft  catgut  is  passed 
round  it  and  tied  in  a  very  loose  loop.  By  pulling  on  the  loop,  the  blood-current  is  at 
once  arreted,  and  restored  when  the  tension  is  relaxed. 

The  following  are  abstracts  of  the  four  cases  given  by  Sir  Frederick  : 

1,  Probable  Wound  of  Superior  Thyroid  Artery.— A  young  man  was  admitted  with  a 
deep,  profusely  blealing  wound  aV>out  the  level  of  the  great  cornu  of  the  hyoid.  A  frag- 
ment of  glass  driven  in  by  a  bursting  sofla-water  bottle  had  been  removeiL  The  patient 
was  blanched  and  alro()if«t  ioseusible.  It  being  *'  obviously  useless  to  attempt  to  find  the 
bleeding  point  wliile  blood  was  weJHng  up  from  so  deep  a  wound/"  a  temporary  ligature 
was  placed  round  the  common  carotid.  Traction  on  this  arrested  all  bleedfng,  and  waa 
maintained  for  half  an  hour.  On  relaxing  the  catgut,  no  heemorrhage  occurred.  The  loop 
was  left  in  situ  for  four  days,  and  theu  removed.  The  bleeding  was  supposed  to  come  from 
the  superior  thyroid. 

2.  Hsemorrhagc  from  Toternal  Carotid. — A  child,  aged  3,  had  profuse  hiemorrhage 
from  the  right  ear,  ami  vomited  blootl.  This  recurrctl,  and  the  right  common  carotid  wjia 
ligatured,  when  the  bleeding  ceased.  The  next  day  hiemorrhage  recurred,  blood  having 
evidently  been  bmught  round  by  the  left  carotid.    As  there  is  no  case  on  record*  of 


•  I  am  indebted  to  Dr.  Simpson,  Surg.- Cap t.  ind.  Med.  Servioe^  for  the  following  very 
interesting  case,  which  ha^  an  important  bearing  on  the  above  statement : — Case  of 
Resection  of  the  Eight  Upper  Jaw  for  Sarcoma,  with  Ligature  of  both  Common  Carotids. — 
The  patient  was  a  Telugu  lad,  about  18  years  of  age,  admittetl  into  the  Madras  General 
Hospital  while  Dr.  Simpson  was  acting  as  surgeon.  Prior  to  the  resection  the  right 
common  carotid  was  tied  with  the  view  of  diminishing  the  hflemorrhage  at  the  opera^ 
tion.  One  week  elapsed  between  the  ligature  of  the  artery  and  the  removal  of  the  jaw. 
During  that  interval  Dr.  Simpson  and  Dr.  Smyth  came  to  the  conclusion  that  there 
would  be  no  immediate  danger  in  occluding  the  other  common  carotid,  if  need  arose. 
Dr.  Simpson  began  the  operation  (on  the  eighth  day  after  ligature  of  the  right  carotid) 
by  exi>oiiing  the  left  common  carotid  at  the  level  of  the  cricoid  and  passing  a  piece  of 
elastic  tubing  round  it.  This  was  tightened  gently,  and  pro*Juced  no  effect  upon  the 
patient,  who  was  well  under  the  iofluence  of  chloroform.  With  the  assistance  of  Dr. 
Smyth,  Dr.  8imp«on  removed  the  jaw,  this  being  done  almost  bloodlessly.  On  relaxa- 
tion (jf  the  tubing,  sharp  hfemorrhage  ensued.  In  preference  to  attempting  to  arrest 
t!iis,  and  thus  causing  much  delay^ — a  matter  of  grt^at  importance — a  ligature  was 
substituted  for  the  tubing,  and  the  artery  waa  tietl.  The  patient  made  an  uninterrupted 
recovery,  and  six  months  later  was  known  to  be  in  good  health.  There  seemed  danger 
at  first  of  sloughing  along  the  lines  of  separation  of  the  jaw,  and  irrigation  was  constantly 
em[»loye<i  for  the  first  two  or  three  days.  The  case  will  be  found  published  in  the  Tram* 
South  Ind.  Branch  Brit.  Med.  Amo(\^  vol.  v.,  No.  3. 

Dr.  J.  T.  Tijomas  published  a  somewhat  similar  case,  ending  less  favourably,  in  which 
both  common  cArolids  were  tied,  with  an  interval  of  about  two  months,  under  conditions 
of  much  interest.  The  right  trunk  was  tied,  under  local  analgesia  by  the  Schleich 
metlMKl,  to  affonl  relief  for  an  inoperable  l^a^efJInft  **f  nose,  orbit,  and  mouth.  **  A  slow 
but  positive  improvement  followed  the  operation,  shown  by  the  dimioisheil  fretiueney  of 
the  hiemorrhages  from  the  nose,  marketl  rclief  from  pain  in  the  heoil^  and  geueral  comfort 
of  the  patient.  The  mass  diminished  perceptibly  in  size.''  Ab  in  two  months  the  baiinor- 
rhages  and  pains  in  the  head  were  recurring,  it  was  detcrnjined  to  tie  the  left  external 
carotid.  The  usual  operation  was  performefl  under  cocaine  on  this  side  ;  the  point  of 
division  of  the  commtm  carotid  was  so  high  that  the  external  carotid  could  not  be  found. 
As  the  patient's  condition  did  not  admit  of  further  prolongation  of  the  o|>t;ration,  the  left 
common  carotid  was  tied.     Death,  preceded  by  coma,  followed  in  a  few  hours. 
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recovery  after  ligature  of  both  common  carotidfi  when  the  interval  between  the  occluBion 
of  the  two  vesselii  was  less  than  some  weeks,  Sir  F.  Treves  simjjly  placed  a  loop  of  t^at^h 
round  the  left  carotid,  and  had  traction  made  on  iL  The  child  never  Med  again,  but  sank 
exhausted  six  days  after  the  second  ot>eration, 

3.  HjEinorrhage  probably  from  External  Carotid^  after  Impalement  with  a  Spike. — - 
A  man,  aged  41^  fell  tweniy-six  feet  opon  a  railing-spike,  which,  entering  just  in  front  of 
the  left  ear,  passed  through  the  upper  jaws,  and  entered  the  mouth  through  the  htird  palate 
on  the  right  side.  After  remtival  of  the  ajiike,  blood  welk'd  op  freely  from  the  wouufis  and 
nose.  Traction  made  on  a  catgut  loop  passeti  round  the  left  common  carotid  arrested  this.  A 
weak  pulae  could  be  felt  in  the  temporal  on  the  fourth  day,  and  on  the  seventh  the  lt>0{> 
was  removed,    The  oaae  did  well.     It  in  not  stated  how  long  traction  was  maintained. 

4,  Hiemorrhago  daring  an  Operation. — In  this  case  the  loop  was  placed  around  the 
artery  prior  to  removing  a  large  malignan  t  tumour  of  the  neck.  Very  free  bleeding  occurred 
during  the  operation,  but  was  always  checked  by  traction  on  the  loop.  Without  this  the 
operation  would  have  been  very  difficult. 

Dr.  G.  Crile,  of  Cleveland,  U,S.A,,  recognising,  aa  we  all  do,  the  limit  of  safe  range  In 
the  severer  operation  on  the  head  and  neck  due  to  haemorrhage,  the  immediate  blood  loss, 
later  infective  pneum^mi a,  and  the  fact  tbat»  while  permanent  closure  of  the  external  carotids 
is  permissible,  that  of  the  common  i»  attended  with  much  risk,  has  deviseil  cxpenmentally 
and  carried  out  successfully  the  temporary  doatira  of  the  carotids  hy  vpeoial  olamps 
{Ann.  Sur^.,  vol.  xxxv.,  190a,  p.  441). 

The  technique  is  as  follows.  In  cases  where  the  trunks  of  the  vagi  or  their  superior 
laryngeal  branches  are  likely  to  l>e  interfered  with'  one  hundredth  of  a  grain  of  atropine 
Eihould  be  injected  twenty  minutes  previoaa  to  making  the  incision,  in  order  to  pre\?ent 
possible  inhibitory  action  upon  the  heart.  The  artery  is  closed  by  small  clampa  with  blades 
protectetl  by  india-rubber  and  capable  of  delicate  and  accurate  closure  by  a  screw. 
SStirgeonBof  this  country  will  at  once  recognise  their  close  similarity  lo  Mr.  Makins's  intes- 
tinal clam  pa.  in  ope  rations  in  which  blood  may  enter  the  air  passages,  Trcodelenfc>erg's 
position  should  be  employed.  This  partially  nmkej^  up  for  the  lowered  ccTehral  blood- 
pressure  which  results  from  closure  of  the  carotids,  while,  from  the  cases  published,  it  does 
not  appear  to  increase  the  venous  and  capillary  biemorrhage  to  any  material  degree.  In 
applying  the  clamps  the  walls  need  only  to  be  approximated,  not  compi'essed.  This  is 
effected  by  the  delicate  control  of  the  screw,  and  by  keeping  the  blades  exactly  parallel 
with  each  other.  Dr.  Crile 's  experiNients  on  nineteen  dogs  showed  that  a  clamp  properly 
mljusted  could  be  left  in  pr^ition,  in  the  absence  of  infection,  from  twenty-four  t^j  forty -eight 
hours,  without  i^erious  injury  to  the  artery.  The  release  of  the  climp  shotdd  l>e  made  slowly, 
the  field  of  the  operation  being  carefully  inspectetl  for  any  vessels  which  may  have  been  over- 
looked^  When  the  Trendelenbcrg  pa^ition  baa  been  employed  it  is  safer  to  restore  the 
patient  to  the  horiKontal  position  before  releasing  the  can)tid.  Sixteen  cases  are  given  which 
in  severity  were  w«ll  calculated  to  test  Dr.  Crile*8  method.  They  Include  cas^  of  removal 
of  epithelioma  of  tongue,  floor  of  month  and  ghincbs,  growths  of  the  parotiil,  removal  of  upper 
jaw,  congenital  growths,  nrevoid  and  other,  of  neck  and  orbit.  Both  common  carotids  wore 
closed  in  ten  cases.  There  were  no  deaths  attributable  to  the  method.  Tlie  ages 
of  the  patients  varied  from  seven  months  to  sixty-nine  years.  In  every  rase  the  cir- 
culation was  resumed  at  once  on  the  release  of  the  clamps.  There  were  no  appreciable 
effects*  on  the  vessel  walls,  and  no  l»iicr  cerebral  effects.  Less  anesthetic  was  necessary  with 
closeil  arteries,  especially  in  the  cases  in  which  the  common  ciirritids  were  closed.  In  the 
latter  ca^  there  may  be  embarmssed  breathing,  especially  later.  Wholly  or  partially 
releasing  one  or  both  carotids  gave  mtiterial  and  immediate  assistance.  The  time 
occupied  was  much  diminished,  as  the  6e Id  nf  operation  was  qui t^s  bloodless.  The  amount 
of  bkMKi  lost  was  strikingly  less,  as  was  also  the  difficulty  in  keeping  blnotl  from  the 
respiratory  tract.  The  application  of  the  clamp  is  easily  accomplished,  the  incision  being 
prolonged  if  needful  for  removal  of  glands,  Ac, 


*  In  two  cases  where,  in  spite  of  injection  of  a  hundredth  of  a  grain  of  atropine^ 
manipulation  of  the  vagus  caused  the  pulse  to  fall  from  about  90  to  56,  the  packing  of 
3  per  cent,  solution  of  oooaine  around  the  nerve  led  to  a  prompt  return  of  the  pulse  to  its 
pievxonfi  rate. 
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Old  Operation  for  Xiigature  of  th©  Common  Carotid. — This,  one  of 
the  most  foniiitlable  operations  in  surgery,  was  successfully  made  use  of 
by  Prof.  Syme  {Ohserv.  in  Clin,  Surg,,  jn  154)  in  a  case  of  aneurysm 
the  result  of  a  stab. 

The  tineuryBm,  nbout  the  ftize  of  an  omnge,  exteoded  between  the  trachea  and  M^mo- 
inastoid,  and  downwards  cloee  to»  or  rather  under,  the  claricle.  NcarJy  at  lit  centre  waa 
a  cicatrix^  It  wai  increadiog  in  fiiie,  and^  other  treatment  hariog  failed^  it  waadccided  to 
perfortn  the  old  operation,  it  being  evldenUj  impoadble  to  apply  a  Ugatnie  below  the 
anenrj^m, 

**  I  pnahcd  a  knife  throngb  the  cicatrix,  and  followed  the  blade  with  the  forefinger  of 
my  left  hand  bo  cloeely  aa  to  prevent  any  effusion  of  blood.  I  then  searched  throogh  the 
clots  and  fluid  oontenta  of  the  sac  for  the  wound  of  the  arterj,  and  fonnd  that  prcasnre  at 
one|Mirt  made  the  pnlnation  oeaae.  Keeping  raj  finj^er  steadily  applied  to  this  pcunt,  I  laid 
the  carity  freely  open  both  upwards  and  downwardit^  turned  out  the  dots^  and  sponged 
away  the  blood  so  as  to  get  a  view  of  the  bottom,  which  presented  the  smooth,  shining 
aspect  of  a  serous  membrane,  without  the  *ligbt.Gst  indication  of  either  the  artery  or  rein 
that  could  be  seen  or  felt.  In  order  to  make  the  ret^uiwte  dissection,  I  next  attempted  to 
close  the  orifice  by  means  of  forceps,  but  found  that  it  had  the  form  of  a  slit,  which  oould 
not  be  thus  commanded.  It  was  alao  so  near  the  clavicle  that  pressure  CJinld  not  be 
employeti  below  it,  an<l,  to  my  Rtil!  greater  concern,  lay  on  the  inner  or  tracheal  side  of 
the  vessel,  so  that  the  compression  re<^uired  for  its  closure,  instead  of  being  backwaida'on 
the  vertebra?,  was  outwards  upon  the  vein.  In  these  ctrcumstanocs  it  seemed  proper,  80 
far  as  possible,  to  lossen  the  opposing  difficnlticft,  and  I  therefore  ran  a  bistoury  throngli 
the  skin  and  the  sternal  jKirtion  of  the  Ht-emo-mastoid.  I  then  seised  the  edge  of  the  slit 
in  the  artery,  as  it  lay  under  ray  finger,  with  cat*h-forceps,  and  desired  them  to  be  held  so 
as  to  draw  the  vessel  towards  the  trachea  ;  I  then  carefully  scratched  with  the  point  of  a 
knife  until  the  arterial  coat  was  brought  into  view  at  its  external  edge,  a  little  above  the 
aperture,  where  a  ligature  was  passed  by  the  needle,  and  tied.  I  rcpeatctl  the  same  pro- 
cedure below  the  wntind,  and,  when  it  was  conflicted,  hutl  the  Kntisfaction  of  finding  that 
my  finger  could  l>e  withdmwn  without  the  slighteat  appearance  of  bleeding,  instead  of  the 
tremendous  gush  which  hat!  |)revi<msly  atiendeii  ita  slight«»t  displacement.  The  ligatures 
aeparated  on  the  tenth  day,  and  the  patient  recovered  completely.** 

Prof,  Syme  considered  this  by  far  the  most  arduous  operation  he  had 
undeiiaken,  from  the  fact  that  "  the  slightest  displacement  of  one  hand 
must  have  instantaneously  caused  a  fatnl  lifemorrhtt^c  from  the  carotid 
artery,  and  a  wrong  direction  of  the  needle  by  the  other,  to  the  smallest 
possible  extent,  would  have  given  issue  to  an  irrepressible  stream  ft^om 
the  jngubtr  vein*" 

Sir  J.  E.  Erichsen*  giveg  the  following  graphic  picture  of  the  difli- 
culttea  of  the  operation  : 

''The  hemorrhage  having  been  completely  arrested,  either  by  compression  of  the  artery 
above  the  tumour,  or  by  pressure  of  the  fingers  at  the  oj>eniag  leading  into  the  tumour,! 
you  lay  it  open  freely  and  completely,  turn  out  the  omgula,  and  syringe  away  any  tiark 
or  fluid  bhxHl  which  may  be  there.  You  tlien  open  the  interior  of  the  ancarytjm.  But 
what  ia  that  interior  7  It  is  not  the  interior  of  a  jsmootb  sac,  but  it  is  a  Uirge  ragged 
cavity,  with  raasaes  of  coagulum  or  solid  fibrin  aticking  to  it  in  different  directions, 
with  the  remains,  perha^^s,  of  an  old,  sacculated  aneurysm  at  the  bottom,  with  a  quantity 

*  Lantet,  1868,  vol.  ii.  p*  505. 

t  Sir  John  thus  puts  Prof.  Syme's  practical  point :  *'  to  make  a  small  opening  into  the 
tumour,  an  opening  ju3t  sufficient  to  enable  you  t^  insinuate  your  fijigers,  and  so  to  work 
your  whole  hand  gradually  into  the  turauur  in  that  way^  so  that  the  entrance  of  the  hand 
may  plug  up  the  opening  into  the  sac  ;  to  feel  with  youi  fingers  for  the  opening  into  the 
artery,  and  to  get  your  fingers  against  that,  so  m  to  restrain  the  flow  of  blood  from  it, 
before  the  rest  of  the  sac  is  Laid  o|>eu," 
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of  plastic  matter  infiltrtitiDg  the  tiBsues  around  it,  with  the  anatoinical  relations  of 
the  parts  utterly  and  com|jletelj  disturbed  and  deatmyed,  with  great  thickening  and 
soli  di  heat  if  ►n  nf  the  parts  aroand  from  the  pressure  to  which  they  have  been  subjected 
in  consa^pience  of  the  eSuaion  of  plaatic  matter.  So  you  have  a  large  cavity  with  an 
opening  at  the  bottom  of  it^  the  opening  leading  to  the  artery  s^iraewhere  or  other,  but 
the  position  of  the  artery  more  or  less  disturbed,  more  or  less  masked  and  oliscured  by 
these  masses  of  coagulum,  by  this  plastic  infiltration,  by  this  thickening  and  cohesion 
of  the  tissues  to  one  another  around  it.  The  next  thing  is  to  pass  the  ligature  around 
the  artery.  Now,  the  artery  does  not  lie  cxposetl  in  this  aac  ;  quite  the  contrary.  You 
have  to  scrape,  or  to  dissect,  or  cut  through  the  posterior  wall  of  this  sac,  whieh  always 
overliea  the  artery.  That  constitutes  the  great  difficulty  of  the  operation— to  open  yp 
this  fiost-erior  wall  in  a  proper  direction,  and  to  get  the  needle  round  the  part  without 
wounding  the  contiguous  vein,  or  transfiiing  the  artery,  or  doing  datnagc  tc>  the  neigb- 
lx>iiring  parts.  The  beat  way  of  doing  that,  undoubtedly^  is  to  introduce  a  large  steel 
probe  or  a  metallic  bougie  intc*  the  opening  into  the  artery,  and  U:y  use  that  as  a  gaide 
to  the  Bitimtion  of  the  vessel.  You  may  use  a  large  one,  so  as  to  plug  up  the  opening.* 
.  ,  .  You  then  clear  the  vessel  as  well  as  you  can — the  coats  are  generally  thickened 
and  diseased  in  the  vicinity  of  the  aneurysmal  tumour — and  jou  pass  a  good  doable 
ligature  amumi  it," 

DifflcuItidB  and  Fosaibla  Mietakea  during  Iiigature  of  the  Oomman 
Carotid* 

(i)  Altered  condition  of  the  soft  parts— e./?.,  matted  and  oedema  tons 
from  the  close  coiUigiLiity  of  lui  ftneurysiii,  from  n  previous  trial  of 
pressure  ;  or  loaded  with  blood  or  inflammatory  products,  as  in  the 
case  of  a  wotmd,  {2)  Presence  of  an  aneurysm  euc  roach  in  g  upon  the 
incision.  (3)  Not  liitting  the  edge  of  the  sterno-uiastoitL  This  muscle 
may  he  drawn  over  the  artery  if  the  chin  be  too  much  forced  to  the 
opposite  side.  The  chin  should  be  kept  about  m  hi  way  between  the 
acromion   and   the   epi sternal   notch  on  the   opposite  side   (Bar well). 

(4)  Great  enlargement  of  the  superior  and   middle    thyroid  veins,  + 

(5)  An  enlarged  and  overlapping  thyroid  gland.  (6)  A  large  intenuil 
jugular  overhipping  the  artery.  {7)  Opening  the  uheath  towards  its 
outer  side^  and  so  coming  down  upon,  and  perhaps  injuring,  the  vein4 
(8)  Including  one  of  the  nerves  §  in  relation  with  tlie  artery — e^g,^ 
the  descendens  cervicis,  the  vagus,  or  the  sympathetic  (p.  751). 


•  In  one  case^  as  stated  by  Sir  John,  Mr*  Birkett  used  a  bougie  as  a  guide. 

f  Mr.  Harwell  iInt4trfitU,  Bnt^^cL  Surg,^  voL  iii,  |).  499)  says  that  the  saperior  thyroid 
velUf  Tery  ful!  and  turgid^  sometimes  runs  f^efore^  more  often  behind,  the  carotid.  "  I 
BUppoee  it  is  the  effect  of  the  anicsthetic  which  causes  this  to  swell  to  the  sise  of  a  cedar 
pencil." 

X  On  the  dead  body,  especially,  there  is  a  risk  of  mistaking  the  flaccid  jugular  for 
faaciBt  and  o|>ening  it,  unless  the  sheath  has  been  opened  over  its  front  and  inner  part 
as  should  always  be  the  practice.  Another  hint  may  be  useful.  In  a  IhxIj  injecte^l  with 
formalin,  owing  to  the  clotting  of  the  blood  in  the  vein^  this  vessel  may  appear  thick,  and  give 
the  irapresaiou  of  an  injected  artery.  The  latter  will  be  known  by  its  white  colour  and 
empty  condition. 

§  **  The  descendens  noni  lies  usually  on  the  outer  part  of  the  sheath,  and  will  rarely 
be  endangered  if  that  structure  is  opened  aa  above  described ;  but  it  is  well  to  see  that 
it  is  out  of  the  line  taken  by  the  director ;  if  its  absence  there  be  verified,  it  need  not 
be  hunted  up  elsewhere.  The  pneuuiogaatric  lies  in  the  interval  between  the  artery  and 
vein  in  the  hack  part  of,  but  nut  {otme  in,  the  sheath  ;  each  of  the  vessels,  as  well  as  the 
nerve,  has  a  compartment,  strfingly  walled,  to  itself  :  while  the  aympathetiCr  behind  the 
sheath,  is  also  separated  by  a  thick  faacia  froui  the  vessels.  If  these  anatomical  positions 
be  mamtained,  both  nerves  are  saved.    Young  operators  are  sometimes  made  anxious  and 
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CausGB  of  Failure  and  Death  after  Ligature  of  the  Common 
Carotid. 

I*  Cerebral  complications — €.g.,  impaired  nutrition  and  softening. 
Sir  J-  E,  Erichsen  tliinka  that  **  cerebral  8ym[»tnms "'  (he  does  not  say 
whether  he  means  fatal  ones  or  no)  are  liable  to  occur  in  25  per  cent. 
of  ligatures  of  the  comnion  carotid.  They  may  come  on  almost  at  once, 
or  some  tkjs  after  the  operation,  llie  same  surgeon  divides  them  into 
two  sets  :  (i)  the  early  ones,  resulting  from  the  too  small  supply  of 
arterial  blood,  viz.,  syncope,  twite bings,  giddiness,  impaired  sight,  and 
hemiplegia;  {2)  after  the  above  have  been  present  for  a  few  days,  and 
softening  has  taken  place,  convulsions  and  death  ensue.  It  would  be, 
perhaps,  worth  while,  in  view  of  the  above  mortality,  to  tiy  pressure 
before  resorting  to  the  ligature,  in  order  that  the  opposite  vessels  may 
become  enlarged.  Pressure  could  only  be  kept  up,  without  an  anaes- 
thetic, for  a  few  minutes  at  a  time,  and  care  would  have  to  be  taken  not 
to  apply  it  at  the  intended  site  of  ligature.  The  temporary  ligature 
and  Dr.  Crile's  method  (pp*  762,  763)  also  deserve  trial.  2,  Infective 
complications.  3,  Recurrent  pulsation*  In  most  cases  this  is  due  to 
blood  finding  its  way  round  from  the  opposite  side.  The  pressurep 
however,  in  cases  of  aneurysm,  having  been  relieved,  coagulation,  as 
a  rule,  takes  place,  though  slowly.  In  a  smaller  number  of  cases  the 
recurrence  of  the  pulsation  has  been  of  a  more  ]>ermanent  kind,  from 
the  Ugature  becoming  loosened  or  dissolved,  especially  when  catgut  has 
been  used,  4.  Suppunition  of  the  sac.  Sir  J.  E.  Erichsen  states  that 
this  is  not  very  uncommon.  "In  the  majority  of  cases  tlie  patient 
eventually  does  well.'*  5.  Hflemorrhage.  This  has  never  been  a 
common  compMcution,  owing  to  the  absence  of  branches.  It  m^y 
take  place  from  the  site  of  ligature^  or  from  a  suppurating  sac.  It 
ahould  be  still  more  rarely  met  with  in  the  future,  owing  to  the  modern 
treatment  of  wounds.  6.  Low  forms  of  lung  inflammation.  The 
above  authority  states  that  these  are  not  uncommon.  He  attributes 
them  to  diminished  freedom  of  the  respiratory  movements  owing  to 
the  disturbed  circulation  in  the  brain  and  medulla. 

IiIQATtTRE   OF   THE   EXTERN AIi  CAEOTID    (Fig.  27 1). 

This  operation  has  not  received  the  attention  which  it  deserves,  having 
been  too  often  set  aside  for  the  easier  operation  of  ligature  of  the 
common  trunk, 

Mr.  Cripps,t  discussing  the  ligature  of  the  external  carotid  in  the 
treatment  of  haemorrhage  from  punctured  w^ounds  of  the  throat  and 
neck,  states  that  the  objections  raised  to  the  above  operation  ai*e : 

I.  The  fear  of  secondary  htemorrhage  from  the  seat  of  ligature  due 
to  the  close  proximity  of  its  larger  branches. 


embarms.secl  by  unnecessary  cantions,  jet  sometimes  the  inartH  do  not  qaite  maint&in  their 
proper  poflitiona.  Hcace  it  is  well^  before  tightening  the  ligature,  to  see  that  it  inclodea 
the  artery  only"  (BarweH  (loc,  tupra  cit.y). 

•  This  danger  would  seem  to  incrense  the  lower  down  the  ligature  is  placed.  Mr. 
Barweil  says  that  the  only  fatal  case  of  secaadary  hieuiorrhageheha^  bad  in  this  operatioti 
followed  the  ligature  of  a  (carotid  with  catgut  close  above  the  sterDa-clavicular  joint. 
It  is  not  stated  whether  the  wouod  waa  aseptio  throughout  or  not. 

t  Med^'CkW.  'IVan*,,  voL  Ixi.  p.  234. 
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In  answer  to  this  be  refers  in  M.  Qajon'ft*  colleclion  of  27  cases  of  ligature  of  the 
external  carotid ,  to  which  he  adds  3,  In  oaly  one  citse  of  thtse  30  did  sectjndary 
hiemorrhage  occur*  Larger  statistics  than  these  have  been  furnished  by  Dr.  Wyethi  of 
New  York.  He  st^ite?  that^  of  67  cases  in  which  the  external  carotid  alone  was  lieti, 
3  died,  and  that  all  these  fatal  caaea  were  from  gnushot  injuries  in  military  practice. 
One  of  these  fatjil  cases  died  on  the  table  from  the  eileets  of  haemorrhage  before  the 
ligature  could  be  applied.  In  the  other  two  the  caiiae  of  death  ie  not  given.  Of  the  67 
casea^  hsemonhage  occurretl  after  ligature  in  5,  none  of  which  proved  fatal.  In  4  of 
these  the  bleeding  was  noted  as  occurring  at  the  seat  of  lesion  beyond  the  ligature. 
The  artery  was  tieil  (ju  both  sides  in  2  pfttienta,  and  both  recovered. 

Br.  Bryant,  of  New  York^  states  that  he  can  add  16  cases  to  the  above  67,  and  that 
in  only  one  of  these  did  the  subsequent  death  bear  the  least  relation  to  the  operation 
itself. 

As  stated  at  p,  775,  the  branches  adjacent  to  the  seat  of  ligature 
should  be  tied  also. 

2.  The  futility  of  the  operation  should  the  wounded  vessel  be  the 
internal  carotid. 

Mr,  Cripps  answers  this  objection  by  comparing  the  rareness  of  a 
wound  of  the  internal  carotid  with  one  of  the  external  or  its  branches. 

He  points  out  tbat^  of  18  cases  in  which  the  bleeding  vessel  was  identified^  the  Internal 
one  was  wounded  twice  alone^  and  once  in  conjunctioD  with  the  extcmalj 

3.  The  external  carotid  is  leas  easy  to  ligature  than  the  common. 
This  objection  will  not  weigh  with  a  surgeon  who  knows  his  anatomy, 

who  is  in   the   habit  of  operating,   and  who   begins  by  exposing  the 
vessel  at  the  bifurcation  of  the  common  trunk. 
The  advantages  of  the  operation  are  : 

1.  That  the  circulation  through  the  brain  is  not  in  the  least 
interfered  with.  Consequently  one  large  element  of  danger  is  avoided 
(p.  766). 

2.  The  incision  made  over  the  external  carotid  can  also  expose  the 
bifurcation  and  the  internal  carotid,  and  may  thus  lead  to  a  direct 
exposure  of  the  wounded  vessel. 

lodicationB. 

i.  Wounds  of  the  Trunk  and  of  its  Branches, — This  subject  has  been 
already  alluded  to  (pp.  755  et  »eq.).  While  it  cannot  be  denied  that  the 
easier  operation  of  ligature  of  the  common  trunk  has  answered  in  some 
of  these  cases,  it  has  also  certaiidy  failed  repeatedly.     Considering  the 


•  Mem,  de  la  Soe.  de  Chlr.^  vol.  vi.  According  to  Prof.  Agnew  (^Priu,  and  Prm^t  of 
Surg.,  vol.  i,  p,  636),  oot  of  nineteen  cases  of  ligature  of  the  external  carol  id  only  one 
proved  fatal  from  haemorrhage,  and  none  from  causes  which  could  pro|^rly  be  attributed 
to  the  operation. 

t  Ann.  of  Su.r^,^  Atig*,  1^87,  p-  122,  In  this  fatal  case  lx)th  external  carotids  had  been 
tied  to  check  the  rate  of  progress  r>f  malignant  disease  of  the  lower  jaw,  floor  of  mouth, 
and  tongue,  which  had  been  operated  on  repeatedly  without  success, 

X  Mr.  Grippe'  list  is  interesting  to  the  surgeon.  In  the  Brat  ten  il  is  to  be  preeiuned 
that  ligature  of  the  external  carotid  would  have  been  the  wiser  ojjurse.  In  two  the  bleed- 
ing came  from  the  external  carotid  ;  in  one^  the  lingual  ;  in  one,  the  facial ;  iu  one^  a 
tonsillar  branch  j  in  one,  a  branch  in  the  parotid  gland  ;  in  two,  the  internal  maxillary  ; 
in  one,  the  inferior  dental ;  in  one,  the  middle  meningeal ;  in  one,  the  vertebra!  \  in  two, 
the  internal  carorid  ;  in  one,  the  external  also  was  wounded  ;  in  one  the  source  was  close 
to  the  bifurtyitioD  ;  in  two  the  common  carotid,  at  the  jioint  of  bifurcation^  was  wounded  ] 
iu  one,  the  aacendiog  pharyngeal. 
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rarity  of  wounds  of  the  inteniftl  carotid,  the  surgeon  will  do  more 

wisely »  in  the  case  of  a  wound  over  the  carotid  area,  to  expose  and  tie 
tlie  external  carotid,  low  down  in  any  cases  of  doubt,  so  that  the  trunk 
and  the  internal  carotid  amy  he  exposed  as  well,  if  needful 

Mr.  Hivington  recorded  {Clin.  Soc,  Trang,,  vol.  xviL  p.  79)  an 
intereHting  case  of  a  wound  of  the  external  carotid  by  a  stab  in  the 
pan  aid  region  giving  rise  to  recuiTent  attacks  of  hffimorrha|Te,  and 
treated  successfully  by  temporary*  ligature  of  the  common  carotid  and 
ligature  of  the  external  carotid  at  the  seat  of  injury. 

A  man,  sigcd  31,  woB  admitted  into  the  London  Hoepital  with  three  wounds,  one 
severing  the  lobule  of  the  left  eftr  and  paasiog  into  the  parotid  gland  below  the  cygocua, 
a  seoond  behind  the  ear,  and  a  thind  over  the  mastoid  procew.     Hieraorrhage,  occurring 

about  a  week  Uter,  waa  stopped  by  (ires- 
Ffo.  270.  sure.    Etympelas  followed,  and  an  abscos 

was  opened  in  front  of  the  ear.  Aboat 
tlivee  weeks  after  the  accident  hictnor- 
rhage  again  occarred,  being  bronght  on 
bj  A  tit  of  coQghing,  blood  mimitig  out 
fruni  all  the  inddons,  Thoqgii  it  was 
ngiiin  arresteii  by  pressure,  Mr.  RiTington 
judgeci,  from  the  siie  of  the  stream  and 
the  force  of  the  jet,  that  the  injured  veasel 
must  have  been  the  external  carotid  in 
the  parotid  gland. 

On  account  of  the  difficulty  of  securing 
the  artery  nt  the  seat  of  injury,  and  the 
amount  of  blood  which  would  be  lost 
before  this  coo  Id  be  aocomplished*  and 
not  being  able  to  rely  upou  pressure  on 
the  common  carotid  during  tiie  opemtion, 
Mr.  Rivingion  cut  down  first  on  the 
coiunion  tmok  at  its  bifurcation  and 
placed  a  temporary  ligature  of  catgut 
round  it.f  tying  this  lightly  so  as  to  atop 
the  current  of  bloody  but  not  to  divide 
the  inner  and  middle  ocats. 

The  openings  in  the  parotid  region 
being  e3[plored  and  clots  turned  out,  a 
litUe  below  the  angle  of  the  jaw  was  found 
a  bole  from  which  some  blooii  issued  in  a  feeble  stream.  The  external  carotid  was  liga- 
tured above  and  below  this  spot.  The  ligature  in  the  main  trunk  was  thea  untied,  and 
left  t»  *itu  for  Vise  It  needed.  All  bleeding  had  ceased,  and  there  was  no  i*ecurpence. 
The  patient  made  a  good  recovery,  some  weakness  of  the  face  muscles  baring  almost 
disappeared  when  he  left  the  hospital. 

Mr.   Riviti<^ton  drew  attention  to  the  adviintage  of  the  temporary 

ligature  on  the  main  triuik,  rendered  very  evident  by  the  fact  that 
immediately  he  tore  the  operation,  when  the  sponge  was  removed, 
arterial  hlood  .spurted  out  in  a  lively  jet,  whilst  after  the  liffntiire  a 
languid  stream  only  issued  from  the  distal  side  of  the  hole  in  the 
external  carotid.  He  further  pointed  ont  that  the  employment  of 
temporary  ligatures,  either  lightly  tied  or  left  in  »itu  for  use  in  case 

•  Some  case^;  in  which  Sir  F.  TreTea  at  a  later  date  made  use  of  this  step  are  given 
at  p.  762. 

t  It  remained  uncertain  whether  this  temporarj  ligature  was  pkioed  on  the  erternalor 
the  common  carotid. 
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of  need,  is  capable  of  wider  applicfttion  in  the  treatment  both  of 
haamorrhage  and  of  aneurysms, 

ii.  Aneurysm  by  Anastomosis  of  Scalp  and  Side  of  Head  and  Neck 
{Fig.  270). — Here  the  ligature  of  the  external  carotid  is  made  us©  of  as 
an  adjunct  to  local  treatment,  or  where  this  has  failed. 

If  the  growth  is  not  too  large,  it  should  be  excised  with  aseptic 
precautions,  tying  each  vessel  as  it  is  cut.  The  operation  may  be 
rendered  partly  evascular  by  the  use  of  sterilised  india-mbber  tubing 
passed  round  the  back  of  the  head  and  the  lower  jaw,  with  pledgets  of 
gauze  over  the  main  vessels — e.^,,  temporal  or  external  carotid, 
posterior  auncular,  and  occipital. 

Where  the  above  is  not  applicable,  the  external  carotid  may  be  tied 
preliminary  to  removing  the  tumour.  When  this  is  being  effected,  any 
skin  that  is  not  too  much  involved  should  be  preserved.  If  this  is 
impossible,  the  growth  must  be  taken  away,  with  the  skin  over  it,  the 
vessels  being  secured  as  cut.  Every  pains  must  be  taken  to  keep  the 
wound  sterile,  and  thus  promote  rapid  granulation-healing,  completed 
by  Tbiersch's  skin*grafting  (p,  233) • 

As  these  cases  are  most  obstinate,  my  readers  will  excuse  me  if  I  draw 
their  attention  to  other  cases,  proving  that  ligature  of  the  external 
carotid  (even  if  performed  on  both  sides)  is  not  likely  to  be  successful 
without  local  treatment  as  well — viz*,  either  underruniiing  the  vessels 
with  pins,  or  excision.  It  is  recorded  by  Dr.  Bryant,  of  New  York 
{A7in.  oj  Surg.f  Aug,,  1887,  p,  116) : 

The  patient^  aged  24,  had  a  weU-deflned  pulsating  tumour  at  the  site  of  a  healed  scalp- 
wound  in  front  of  the  left  car.  The  trunk  and  branches  of  the  temporal  and  the  ocoipitftl 
were  concerned  In  the  i^wth.  As  this  was  mpidly  increasing,  the  left  external  carotid 
WA8  tied  with  catgut  abotjt  half  an  inch  above  ita  origin.  Tying  the  lingual  artery  also 
provided  a  branchless  portion  of  the  external  carotid  about  an  inch  in  extent.  The 
ascending  pharyngeal  was  sought  for,  but  not  found.  All  pulsation  was  at  once  checked, 
and  the  growth  was  also  reduced  to  about  one-third  of  its  previous  siae.  The  operation 
was  anliseptic  thronghont^  and  when  the  dressings  were  changed,  for  the  first  time  in  ten 
days,  a  nlight  return  of  pulBation  waa  noticed  in  the  tumour,  A  month  after  the  opera- 
tion,  pulsation,  thrill,  and  bruit  were  nearly  as  strong  as  before,  and  it  was  ilecided  to 
attack  the  tomotir  itself  in  preference  to  tying  the  occipital  and  temporal  branches,  or  the 
right  external  carotid.  The  arterial  circulation  was  admirably  controlled  by  surrounding 
the  head  with  two  strong  robber  baufhi,  beneath  which  compresaea  were  placed  at  the 
points  where  arteries  passed  to  supply  the  scalp. 

Dr.  Bryant  found  on  record  eight  other  cases  of  ligature  of  the  external  carotid  for 
the  cure  of  aneurysmal  tnmours  of  the  head,  face,  and  parotid  gland,  in  two  of  which  both 
the  vessels  were  tied  simultaneously*  This  tatter  procedure  is  not  reported  to  have  been 
Buccessful  in  either  case<  Of  a  total  of  nine  oases,  only  one,  a  traamatic  aneurysm  of  the 
parotid,  was  cured  by  ligature  alone. 


Tbus  it  would  appear  that  local  remedies — viz.,  excision  and  tinder- 
rimnin^,  aided  by  ligature  of  tbe  chief  feeding  arteries— are  most  likely 
to  be  successful  in  this  disease,  which  so  often  baffles  treatment.  Liga- 
ture of  the  external  carotid,  on  one  or  both  sides,  will  fail,  owing  to  the 
free  collateral  circulation,  if  tried  by  itself,  even  in  recent  traumatic 
cases  without  much  general  dilatation  of  the  vessels.  If  used  at  all, 
it  should  be  as  an  adjunct  and  a  preliminarj^  step  to  diminish  the 
vascularity  of  the  tumour  before  this  is  dealt  with  locally  by  the 
methods  above  indicatedt 
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Tre»tm«iit  of  VftftonUr  Growths  by  Injootlon  of  Boiling  WAter.^John  A.  Wyeth 
(Jinim.  Amer,  JM.  Amoc^  June  27,  1903)  report*  good  result*  by  this  method.*  While 
careful  not  to  ckim  too  much  in  the  waj  of  cure  or  to  my  that  it  is  abmlntely  without 
danger,  the  author  conddtei*  himfldl  juftifled  in  rocommendiiig  it«  emplojiuent.  One 
case  WHS  thai  of  a  young  woman  sufledng  from  a  large  angeioma  of  ehin,  neck,  and  part 
of  the  lubmncouB  tiMUeaof  the  month.  Hunter,  McGuire,  and  Wjeth  had  each  prcTiously 
attempted  operation,  but  had  been  obliged  to  realst  on  account  of  the  luemorrhage. 

Ether  having  been  giren  and  peripheral  compreBsion  applied,  about  one-third  of  the 
growth  was  injected  with  from  2  to  3  01.  of  boiling  water.  There  waa  no  neeroeis  of  the 
mucous  membrane,  the  patient  aufF&rcd  no  painvand  there  wa*  no  elevation  of  t^mperatare. 
Two  weeks  later,  the  area  injected  became  lees  than  half  its  former  eise.  Altogether  three 
Injeotioni  were  made,  resulting  in  the  entire  obliteration  of  the  growth.  Other  caaet  are 
gi^en  in  which  the  result*  were  equally  eatlafactory. 

One  of  thc«e  wam  a  cirsoid  aneurysm  ooTering  about  one-half  of  the  left  ude  of  tlie 
loaip,  where  numeroui  iueiTectual  Attempts  had  been  made  to  arrest  the  growth.  Here 
the  needle  was  introduced  along  the  couree  of  five  arteries  which  could  be  distinctly  made 
out*  Some  axlcma  of  the  face  and  neck  developed,  and  Wyeth  is  of  opinion  that 
obliteration  of  the  whole  growth  at  one  sitting  should  not  be  attempted,  though  he  hae 
Bucccfisfully  employed  thi^i  method  in  a  nu tuber  of  esses  of  capillary  angeioma.  Where  the 
growth  IB  superficial,  the  water  should  be  injected  beneath  the  growth  and  not  into  it.  as 
some  sloughing  ii  apt  to  result  nnlt»s  the  greatest  oare  is  taken. 

Dr.  W.  J,  Mayo  in  the  discussion  on  the  abofe  paper  referred  to  a  ease  of  rtrj 
large  angeioma  of  the  cheek  which  be  had  tmcoessfully  treated  by  the  injection  of  boiling 
water. 

F.  QriflSth  relates  {New  York  Med,  Jmtm,,  Mny  a,  1903)  a  case  of  njCTUs  of  scalp 
and  nose  treated  by  Wyeth**  methcMi  in  an  infant  of  7  months.  Here  a  number  of 
InjectioDB  varying  from  ten  drop*  to  a  drachm  were  employed.  The  result  was  'veiy 
satisfactory. 

ill.  Aneurysm  of  the  External  Carotid, — The  treatment  of  this  rare 
condition  has  been  already  discussed  at  p,  754. 

!?•  (A)  Aa  a  Preparatory  Step  to  Extirpating  Malignant  Growths  of 
the  Upper  Jaw,  Pharynx,  <&o.,  or  (B)  as  a  Palliative  Step  where  the 
above  extirpation  cannot  he  attempted. 

(A)  As  a  preparatory  step  to  extirpating  malignant  growths. — 
The  external  carotid  may  be  tied  before  attempting  to  remove  growths 
of  the  parotid,  toJisil,  upper  jaw,  angle  of  lower  jaw,  palate,  or 
pterygoid  region.  The  risk  of  secondary  hemorrhage  is  alluded  to  at 
pp.  613  and  722. 

I  have  alluded  at  p.  577  to  a  case  in  which  I  have  resorted  to  this  step — one  o!  a 
iarcoma  of  the  palate  and  pterygoid  region.  The  first  pntient  ia  alive  and  well  five  years 
a£ter  the  operation.  lu  another  caae»  epithelioma  of  the  hard  and  s^jft  palate^  aa 
four  jeara  had  elapsed  when  the  patient  was  last  heard  of^  1  am  hopeful  that  he  is  cared. 
Ia  1900  I  twice  tied  the  external  carotid  before  removing  growths*  One  was  a  palient, 
est.  66,  sent  me  hj  Dr,  Osbom,  of  Do?er.  with  an  ulcemtijig  epitbelioma  on  the  inner 
aspect  of  the  angle  of  the  right  jaw.  The  glands  of  the  right  submaxiUary  and  deep 
cervical  groups  were  also  involved.  Previous  to  removing  the  affected  i)art  of  the  jaw, 
the  tonsil,  and  the  glands,  by  an  incision  on  the  linea  given  at  p.  612,  I  tied  the  external 
carotid.  The  patient  died  from  gradual  cardiac  failure  on  the  eighth  day,  and  the 
Decropsy,  which  proved  that  a  fatty  heart  was  the  actual  cause  of  death*  also  demon- 
strated the  eiistence  of  a  slough  in  the  deeper  fmrt  of  the  woand,  so  that,  if  the  patient 
had  lived  longer,  it  is  quite  possible  that  secondary  bromorrhage  would  have  supervened. 

The  seoond  case  was  one  of  a  girl  of  16,  on  whom  the  late  Mr.  Daviee^Colloy  had 
amputated  through  the  lower  third  of  the  right  thigh  for  a  periosteal  sarcoma  of  the 

•  Wyeth  had  previously  proved  that  injection  of  boiling  water  into  the  iliac  artery  of 
dogs  resulted  in  the  immediate  occluision  of  the  vessel  and  all  its  branches. 
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tibia.  The  diieaie  reappearing  in  the  thigh^  T  amputated  at  the  hip-joint  by  lateral 
flapSf  securing  each  Tessel  w  ihaj  appeared  (&ee  section  on  Amputation  at  tho  Hip 
Joint).  The  patient  made  a  good  recovery  fram  this  operation^  but  three  weeks  hiter  the 
left  eyeball  began  to  protrudei  epistaxis  endued,  and  it,  was  clear  that  a  secondary 
deposit  bad  invaded  the  orbit  and  viraa  extending  through  the  inner  walL  I  tletl  this 
common  carotid  on  the  left  bo  as  to  shut  off  the  ophthalmic  artery^  ami  then  the  externa! 
carotid  on  the  left  so  m  to  prevent  the  blood  finding  its  way  round  bo  soon  m  to  render 
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Parts  concerned  in  ligature  of  the  left  external  cjirotid  dissected  : — M,  Angle 
of  the  mandible,  i,  Anterior  border  of  sterno-mastoid.  2,  Descendeni  cervicifl. 
3,  Hypoglossal.  4^  Posterior  belly  of  digastric.  5,  Lymphatic  gland  displat^ 
from  its  position  over  the  artery.  6,  Venous  trunk  common  to  the  snpcrior 
thyroid,  lingual,  and  facial^  hooked  downwards  so  as  to  show  the  spot  to  be 
chosen  for  the  ligature^  viz.,  between  the  origins  of  the  superior  thyroid  below 
and  the  lingual  and  facial  above.  (Thojo  branches  are  drawn  far  too  large.) 
7,  External  jugular  vein  descending  from  the  parotid  gland  in  the  upper  angle 
of  the  wonnd.    (Farabeuf ,) 


the  ligature  of  the  common  carotid  unavailing.  Mr.  Hilton,  the  house-surgeon,  then 
cleared  out  the  orbit.  This  step,  including  the  removal  of  the  eyeball  and  the  sarco- 
miitoiifl  mass  which  was  making  its  way  through  the  thin  inner  waO,  was  attended  with 
very  little  bleeding.  The  eyeball  was  then  |>acked  with  sterilised  gau^e  wrung  out  of 
formalin p  one  strip  being  broagbt  out  at  the  nose  through  the  inner  wall.  The  wounds 
in  the  neck  healed  by  first  intention,  and  the  ligatures  gave  no  trouble  whatever.  The 
patient  died,  four  months  later,  of  secondary  growths  in  the  skull,  vertebtie,  and  pelvis. 
Daring  this  period  the  ligature  of  the  above-mentioned  vessels  kept  the  epiataxis  well  in 
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(B)  As  a  paUiatire  step  where  rpmoval  of  such  growths  as  thom 
alluded  to  at  p.  770  is  impossible.  On  this  point  I  would  refer  mj 
readers  to  the  remarks  already  made  at  p.  590. 

The  following  cnse*  (Dr.  Brjrmiit,  Ann,  oj  Surg.^  Aug.,  1887,  p.  lai)  ai«  of 
an  l>e^a^lng  on  thii^  ni utter.  In  eftch  of  these  cusee  repeated  operations  had  been  par* 
formed  for  renoTal  of  tnalignant  di«eafle  inTolvini?  the  lower  jaw,  floor  of  the  momth, 
and  more  or  lesm  of  the  taa^c.  Rapid  recurn^nce  had  taken  place  in  each  case,  until^ 
the  use  of  the  knife  no  lonj^r  nppearfnf^  feajiible^  the  onlj  course  seemed  to  be  starra- 
tion  of  the  growth.  Accoritingly  this  wm  attempted  by  simultaneooa  ligature  of  both 
the  extjomal  carotids,  by  incimon^  in  th<^  usaal  place,  the  enlarged  lymphatic  glands 
found  being  renio%'ed.  When  the  carotida  were  reached,  moat  nxtnsaal  anomalies  were 
louad.  The  right  &immon  carotid  bifurcated  beneath  the  posterior  belly  of  the  digas- 
trie,  which  was  dirided  to  admit  of  passing  the  ligature.  On  the  left  the  bifnrcaUovi 
wAA  behind  the  hypoglossal  nerYCf  which  was  drawn  down,  and  the  ligature  then  piwiifl 
juRt  below  the  digastric.  The  lingual  and  facial  branches  were  not  seen  on  the  right  side ; 
but  thin  cause<1  no  apprt^henRion,  m  the  facial  was  said  to  have  been  tied  some  months 
before,  during  removal  of  the  diseased  submaxillary  gland  on  thnt  side.  On  the  left  side 
the  branchet  of  the  external  carotid  were  normal.  The  operations  were  antiaeptio 
throughont.  The  malignant  growth  diminished  in  sise  rapidly,  the  discharge  became 
scanty,  thin,  and  watery,  and  the  ability  to  speak  and  swallow  improved  quickly.  On  the 
afth  day  a  portion  of  the  growth  on  the  right  side  sloughed  out,  leaving  an  apertnre 
bounded  by  sloughy  tissue,  at  the  bottom  of  which  could  l^e  seen  necrosed  bone  in  the 
lower  jaw.  Nine  days  after  the  operation  profuae  hemorrhage  took  plaoe^  with  a  fatal 
result.  Thid  haemorrhage  was  caused  by  sloughing  of  some  of  the  diseased  starved  tisane, 
into  which  the  trunk  common  tr»  the  facial  and  lingual  passed. 

Tn  the  fle<'ond  case  no  hj^morrhage  or  sloughing  followed  on  ligature  of  the  external 
carotids.  Kor  two  months  the  state  of  the  patient  was  much  improved,  the  growth  showed 
but  little  tendency  to  increase,  and  the  pain  and  dysphagia  did  not  return.  Then  profound 
cancerous  caohesia  aet  in,  with  emaciation  and  does  of  strength,  beyond  which  there  is 
no  note. 


Excision  of  the  External  Carotid, — This  method  has  been  intro- 
duced in  America  to  meet  tlie  objections  which  may  aeconiprtny  mere 
ligature  of  the  artery,  vi^.,  secondary  hiemorrhafje  if  the  wound  unavoid- 
ably becomes  septic,  and,  in  the  case  of  pjrowths,  the  reactivity  which 
sets  in  wlren  the  collateral  circulation  is  restored.  The  following 
account  is  taken  from  Dn  Coley's  article  on  '*  Cancer "  {Twentieth 
Cenfitvii  Practice  of  Mfdirinc,  vol,  xvii.  p*  405) :  **  R,  H.  M.  Da  wham,  of 
New  York,  has  oriptiatcd  a  method  of  dealing  with  inoperable  malig- 
iiflut  tumours  in  refjions  derivinfj  their  blood-supply  from  the  external 
carotid  arteries,  which  he  designates  as  *  excision  of  the  external  carotid 
arteries.*  Attempts  to  starve  malignant  tumours  by  cutting  oft'  the 
arterial  supply  had  previously  been  made,  but  never  Bystematicallv. 
Four  years  ago,  J.  I>.  Bryant,  of  New  York,  reported  before  the  New 
York  Medical  Society  a  case  of  inoperable  naso-pharyngeal  sarcoma 
which  apparently  disappeared  after  ligature  of  both  external  carotid 
arterial,  the  patient  remaining  well  nearly  ten  years  aftenvards- 
Bryant  tried  the  method  on  a  number  of  other  simikr  cases,  but  the 
results  w^cre  always  confined  to  temporary  shrinkage  of  the  tumour. 
Dawbarn,  rcnsouing  from  these  results  tltat  the  first  case  was  successful 
because  there  happened  to  be  present  poor  anastomotic  connections, 
and  that  the  other  cases  were  improved  at  first,  but  later  became  worse 
as  soon  as  anastomosis  developed,  conceived  the  idea  of  e^ciiing  the 
carotids.** 
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"  The  techniqiLe  of  the  operation  is  as  follows  : — Ligate  the  external 
carotid  just  above  its  origin.  Cut  just  above,  and  seize  the  upper  cut 
end  with  stout  artery-forceps.  These  hold  the  vessel  as  a  handle 
throughout.  Working  upwards,  tie  oflf  between  two  ligatures  and 
divide  each  branch  as  reached.  When  the  ai'tery  at  length  disappears 
into  the  substance  of  the  parotid  gland,  use  gentle  traction  on  the  artery 
downwards  while  stretching  with  a  dressing-forceps  a  passage  up  into 
the  gland.  Avoid  the  knife  here,  to  threaten  facial  paralysis  as  little  as 
may  be.  At  length  one  is  able  to  slip  a  single  ligature  about  the  two 
terminal  branches  just  above  their  origin — the  internal  maxillary  and 
temporal — and  to  divide  the  end  of  the  external  carotid." 

Dr.  Dawbarn  has  recently  modified  his  technique  {Intern,  Clinics^  I905> 
vol.  i.  p.  112).  After  the  dififerent  branches  of  the  external  carotid  have 
been  found  and  tied,  they  are  cut,  and  the  distal  portions  injected  with  a 
mixture  of  white  paraffin  and  gelatin,  introduced  at  a  temperature  of  about 
120^  F.  The  two  trunks  are  dealt  with  at  an  interval  of  about  fourteen 
days.  The  result  of  his  experience  is  as  follows: — **  For  sarcomas 
the  result  is  particularly  favourable.  Cases  are  now  on  record  in  which 
three,  four,  five,  six,  and  even  seven  years  after  the  tying  of  the 
external  carotid,  there  has  been  no  recurrence  of  sarcomatous  tumours 
which  were  growing  rapidly  before  tbe  operation,  but  which  dwindled 
immediately  afterwards,  and  have  never  again  resumed  their  malignant 
activity.  In  one  very  severe  case  of  sarcoma  of  the  base  of  the  skull, 
in  which  the  tumour  was  very  large  and  had  yielded  somewhat  to  the 
injection  of  Coley*s  toxin,  but  had  afterwards  resumed  its  growth,  the 
tying  of  tlie  external  carotids  led  to  the  gradual  disappearance  of  the 
tumour ;  and  it  has  not  recurred.  Unfortunately  this  is  not  so 
true  for  the  carcinomas.  Improvement  follows  the  cutting  oft*  of  the 
blood-supply  to  malignant  growths  of  this  kind,  but  tlie  relief  is  not 
permanent.  In  a  few  instances  there  was  mai'ked  diminution  in  the 
size  of  the  tumour,  followed  by  the  relief  of  symptoms  for  from  a 
few  months  to  a  year.  Recurrence,  however,  has  inevitably  taken 
place  in  all  true  carcinomas,  though  usually  the  patient  has  suff"ered  very 
much  less  before  the  fatal  termination  than  would  have  been  the  case 
had  the  carotid  not  been  tied.  In  every  instance  the  tumour  has 
shrivelled,  and  great  temporary  benefit  has  been  derived  from  the 
operation." 

V.  Haemorrhage  from  Middle  Meningeal  Artery  after  Trephining. — 
This  matter  has  been  considered  at  p.  265,  and  more  fully  in  Guy's 
IIosp,  Hep.,  vol.  xliii.,  where  it  is  shown  that  severe  hsemorrhage  is  not 
uncommon  after  a  wounded  middle  meningeal  has  been  exposed  by 
trephining,  but  that  tlie  bleeding  will  usually  yield  to  measures  short  of 
ligature  of  the  external  carotid. 

Guide. — The  anterior  border  of  the  sterno-mastoid  above  the  hyoid 
bone. 

Relations, — The  external  carotid  extends  from  the  upper  border  of 
the  thyroid  cartilage  to  a  point  midway  between  the  external  auditory 
meatus  and  the  condyle  of  the  jaw ;  beyond  this  point  it  is  contiimed 
on  as  the  temporal,  having  just  before  given  oft'  the  internal  maxillary. 
In  the  first  part  of  its  course  the  external  is  somewhat  nearer  the 
middle  line  than  the  internal  carotid,  and  is  more  superficial  than 
this  throughout. 
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In  Fhokt. 

Skin  ;  fasciffi ;  platysmE ;  nei-ves  from  tranBverBe 
cemcal  and  facial ;  euperficial  Teins* 

Lingual  and  facial  veins. 

Digastric  aod  stylo -hy old, 

Paratid ;  facial   nerve  ;   temporo- maxillary  and 
other  veins. 


Ihbide. 

Pharynx, 
Hyoid  hone. 
Bamus  of  jaw. 
Parotid, 


Outside. 

Parotid, 

T  e  m  p  o  ro  -m  axi  llaiy 
this  descends  to 
ternal  jugular. 

EjCt€7Bftl 

carotid* 

Behikd. 


vein    when 
join  the  in- 


Parotid  gland, 

Superior  laryngeal. 
Glosso-pharyngeal. 
Stylo-glossTis  and  stylo-pharyngeus. 

The  veins  in  relation  with  the  external  carotid  vary  a  good  deal. 
But,  in  addition  to  the  lingual  and  facial  crossing  it,  a  numher  of  veins 
joining  the  externid  and  anterior  to  the  internal  jugnlai"  may  form  a 
kind  of  plexus  round  the  artery,  and  the  teniporo-niaxillary  may 
descend  outside  the  artery  to  join  the  internal  instead  of  the  external 
jugular. 


Beancheb*  : 

Anterior, 

Posterior. 

Abcbndixo. 

Terminal. 

Superior 

Auric  uhir. 

Ascending 

Temporal. 

thyroid. 

Occipital. 

pharyngeal. 

Intt^rnol 

Lingual. 

maxillary 

Facial, 

Operation. — ^This  is  performed  at  two  spots ; 

a.  Below  the  digastric  (Fig.  271). 

6,  Above  this  muscle,  behind  the  ramus  of  the  jaw* 

a.  Below  the  Digastric— This  is  the  operation  more  frequently  per- 
formed in  order  to  cut  off  the  hlood -supply  through  all  the  branches 
of  the  artery.  Though  these  ai*e  so  numerous,  and  vary  somewhat, 
there  is  usually  a  spot,  from  one-half  to  three-quarters  of  an  inch, 
between  tlie  superior  thyroid  and  the  lingual  on  which  a  ligature  may 
be  safely  placed,  especially  if  tlie  superior  thyroid  and  linguak  be 
ligatured  as  well. 

To  meet  the  difficulties  which  may  be  met  with,  and  to  expose  the 


•  While  thia  is  a  common  arrangement,  it  Is  by  no  means  the  only  one.  Very  fre- 
quently one  trunk  gives  off  two  or  three  arteries.  Sometimes  all  the  brunches,  save  the 
two  terminal,  arise  very  clo«?c  together,  the  external  carotid  coustitutiDg  then  an  arterial 
axis-  It  i«  the  presence  of  thcae  bmnches  which  enables  the  surgeon  to  decide  whether 
he  is  dealing  with  the  external  or  internal  eamtid. 
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lommon  trunk  must  first 
Ilea  traced  upwards. 
of  tlie  surgeon  being  the 
ig  is  made,  in  the  line  of 
per  border  of  the  thyroid 
of  the  anterior  border  of 
divide  skin,  fascia ,  and 
ed,  the  cellidar  tisane  in 
lu" cation  of  the  common 
stric  or  the  hypoglossal 
this  the  Bteruo-mftfitoid 
-€,£?.,  facial  or  Uiigual^ — 
ed  with  double  chromic 
the  nerve  being  defined ^ 
em,  and  the  vessel  care- 
.  The  use  of  the  steel 
e  outer  side  of  the  artery, 
internal  carotid.  At  the 
/icis  on  the  artery  is  to  be 
d  nerve  running  obliquely 
The  needle  should  be 
facial,  and  lingual  should 
ling  pharyngeal  if  it  can 

UU8  of  the  Jaw.^This 
entailing  the  division  of 

id  supported,  the  surgeon 
§  of  the  ear,  just  behind 
ciBB.  The  stenio-mastoid 
ic  and  stylo-hyoid  down* 

J^o. "ide  these  latter  muscles 

t  enters  the  parotid  gland, 
ards. 

*^^  ^^^***w  ***«^  «w  ^,«-„«. ^ide,  as  is  most  convenient  to 

the  surgeon. 

Several  veins  communicating  between  the  facial  and  the  external 
jugular  will  probably  cross  the  line  of  incisioni  and  must  be  dealt  with. 
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Indications. — These  are  extremely  few, 

I.  Wounds,  usually  Stabs,— The  following  striking  case  is  quoted 
by  I>r.  Lidell  (Intern.  EncycL  of  Surg^^  voL  iii,  p.  in  ;  Amer.  Journ. 
MeiL  Sci,^  Jan,,  1879,  pp.  14a,  143),  and  reflects  the  greatest  credit  on 
the  medical  men  concerned  : 

On  July  31,  1869^  a  man  waa  wounded  in  the  neck,  at  the  angle  of  the  lower  jaw,  by  a 
knife,  which  penetrated  several  inches,  opening  tbe  internal  carotid.  Alarmed  by  the 
tremendous  out  jets  of  arterial  blood,  Dr,  Denning,  in  whose  drug-ttore  the  stabbing 
occnrred^  at  once  com  pressed  the  carotida.  Happening  to  be  close  at  band,  Dr.  A.  T.  Lee 
promptly  cut  down  upon  the  artery  by  the  Dsual  incision^  exposed  it  by  cai^fnl  dissection » 
found  the  bleediug  point,  and  applied  a  ligature  on  the  cardiac  side  of  it,     Hsemorrbage 
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desired  vessel  quickly,  the  bifurcation  of  the  common  trunk  must  first 
be  fouud,  and  the  artery  which  gives  off  branc^hea  ti^aced  upwards. 

The  position  of  the  patient's  head  and  that  of  the  fiurgeon  being  the 
Bame  as  at  p.  7591  an  incision  three  inches  long  is  madei  in  the  line  of 
the  artery,  from  the  angle  of  the  jaw  to  the  upper  border  of  the  thyroid 
cartilage,  about  a  quarter  of  an  inch  in  front  of  the  anterior  border  of 
the  sterno-raastoid.  This  incision  should  divide  skin,  fascife,  aud 
platysma ;  any  supei'ficial  veins  being  secured,  the  cellidar  tissue  in 
front  of  the  muscle  is  opened  up,  and  the  bifurcation  of  the  common 
carotid  and  the  posterior  bellj  of  the  digastric  or  the  hypoglossal 
identified  as  guides  to  the  vessel.  In  doing  this  the  sterno-mastoid 
should  be  drawn  outwards,  any  large  veins — e.g.,  facial  or  lingual — 
pulled  aside  with  a  strabismus-hook  or  secured  with  double  chromic 
gut  ligatures  before  division.  The  muscle  or  the  nerve  being  defined, 
the  pulsation  of  the  artery  is  felt  for  below  them,  and  the  vessel  care* 
fully  cleaned  just  above  the  thyroid  cartilage.  The  use  of  the  steel 
director  or  knife  should  be  most  cautious  on  the  outer  side  of  the  artery, 
where  lie,  below^  the  internal  jugular  and  the  internal  carotid  At  the 
same  time  the  presence  of  the  de  seen  dens  cervicis  on  the  artery  is  to  be 
remembered,  and  that  of  the  superior  laryngeal  nerve  running  obliquely 
downwards  and  inwards  behind  the  vessel.  The  needle  should  be 
passed  from  without.  The  superior  thyroid,  facial,  and  lingual  should 
be  ligatured  at  the  same  time,  and  the  ascending  phaiyngeal  if  it  can 
be  found. 

b.  Above  the  Digastrio,  behind  the  Bamus  Df  the  Jaw. — This 
operation  has  the  disadvantage  of  probably  entailing  the  division  of 
important  branches  of  the  facial  nerve. 

The  head  and  shoulders  being  dul3^  raised  and  supported,  the  surgeon 
makes  an  incision  downwards  from  the  tragus  of  the  ear,  just  behind 
the  ramus  of  the  jaw,  dividing  the  skin  and  fasciie.  The  sterno-mastoid 
must  now  be  drawn  outwards,  and  the  digastric  and  stylo-hyoid  down- 
wards, and  it  will  probably  be  needful  to  divide  these  latter  muscles 
partially  in  order  to  secure  the  artery  before  it  enters  the  parotid  gland, 
this  structure  being  drawn  upwards  and  forwai^ds. 

The  needle  may  be  passed  from  either  side,  as  is  most  convenient  to 
the  surgeon. 

Several  veins  communicating  between  the  facial  and  the  external 
jugular  will  probably  cross  the  line  of  incision,  and  must  be  dealt  with. 
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ladioationd, — These  are  extremely  few, 

I,  Wounds,  usually  Stabs. — The  following  striking  case  is  quoted 
by  Dr*  Lidell  (Intern.  EticycL  of  Surg,,  vol.  iii.  p.  11 1  ;  Amer.  Journ. 
Med.  ScL,  Jao,,  1879,  pp.  142,  143),  and  reflects  the  greatest  credit  on 
the  medical  men  concerned  : 

On  July  31,  18691  a  man  was  woundi^  in  the  Deck,  fit  the  angle  of  Ibe  lower  jaw,  by  a 
knife,  wbich  penetrated  several  iacbes,  opening  the  Internal  carotid.  Alarmed  by  the 
tremendous  outjets  of  arterial  blood,  Dr.  Denning^  in  whose  drug^-Btore  tbe  Btabbing 
occurred^  at  once  compressed  the  carotids.  Happening  to  he  close  at  hand,  Dr.  A.  T,  Lee 
promptlj  cat  down  upon  the  arterj  by  the  usual  incision^  ezposed  it  by  careful  diHsection, 
found  the  bleeding  pointy  and  applied  a  ligature  on  the  cardiac  side  of  it.    Hsemorrhage 
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now  occurring  from  the  upper  eiid»  was  arrested  by  a  ligature  on  the  distal  aide  of  the  wound. 
The  patieut  was  piilsdesa,  and  death  was  considered  imminent,  but,  under  eneigetsc 
atimnlation  with  whisky  and  ammonia,  the  circulation  was  soon  restored,  and  the  patleiii 
made  a  good  rccoTcry,  being  in  actire  work  nine  jears  later. 

2.  Aneurvsiii,* — In  the  non -traumatic  and  sacculated  variety,  which 
is  extremely  rarej  the  decision  as  to  treatmeut,  if  pressure  have  failed, 
must  lie  between  the  Huoteriau  operation  of  ligaturing  the  commoti 
carotid  or,  if  the  artery  be  sound,  and  if  there  be  room  above  as  well 
as  below  the  aneurysm,  of  placing  ligatures  above  and  below  the  sac, 
and  opening  this  to  turn  out  the  clots.  But  one  or  both  of  the  above 
conditions  may  very  likely  be  absent. 

If  the  aneurysm  be  traumatic,  resulting  from  a  stab  or  gunshot  injury 
in  the  neck,  or  if,  in  j^pite  of  other  treatment,  it  be  steadily  increasingi 
the  only  operation  likely  to  avail  is  the  old  one. 

The  following  cases  are  excellent  instances  of  the  difficulties  which 
may  be  met  with  in  these  cases,  and  how  they  should  be  dealt  with  ; 

Dr.  Prewiit,  of  St  Louis  iTrant.  Amer,  Svrff.  Asst^.,  toL  iv.  p.  233),  has  recorded  the 
foUowiDg  most  interesting  case  of  Iruumatic  aneurysm  :^A  negreaa^  aged  17,  was  shot 
with  a  revolver  buUet,  which  entered  the  cheek  over  the  malar  bone  and  paased  back- 
wards. Profuse  hiemorrhage  took  place  at  once  from  the  wound  of  entrance,  there 
being  none  of  exit.  This  was  controlled  by  pressure.  A  swelling  quickly  appeared 
between  the  ramus  of  the  jaw  and  the  majtioid  process,  which  three  months  later  was 
found  to  project  into  the  pharyugcftl  cjivity,  crowding  the  tonsil  over  the  middle  line 
and  resting  agaioBt  iho  UTula.t  Externally  the  sweUing  reached  from  the  temporal  bone 
to  the  hyoid.  Expansile  pulsation,  weH^niarked  bruit,  and  thrill  were  present,  Sense  of 
taste  was  lost  in  the  right  side  of  the  tongue,  which  was  atrophied,  and,  when  protroded, 
incliucd  to  the  right.  Prossuro  on  the  common  carotid  arrested  pulsatioti  in  the  tumour, 
and  caused  some  decrease  in  aixe.  There  was  no  perceptible  di^erence  in  the  right  and 
left  temporal  pulses  ;  the  pupils  were  equaL  There  waa  persistent  headache,  and  some- 
times roaring  in  the  right  ear.  DifBculty  in  swaUowing  had  existed  from  the  Erst.  The 
general  condition  was  unsatisfactory. 

It  was  decided  to  tie  the  commoti  carotid  at  once,  but  though  the  pulsation  and  thrill 
in  the  MIC  seemed  arrested  at  finat,  they  returned  in  a  few  miimtefi.  It  wiw  then  decided, 
la  a  forlorn  hope  (because  the  diagnosis  bad  placed  the  opening  of  the  sac  close  to  the 
carotid  foramen),  to  extend  the  incision  upwards  In  front  of  the  trac^  to  determine  the 
feasibility  of  laying  open  the  sac  and  tying  the  vessel  upon  the  distal  side  of  it. 

A  cautiouH  digjiection}  at  the  back  and  upper  part  of  the  sac  showed  that  this  fiUed  aU 
the  space  between  the  mastoid  process  behind  and  the  condyle  and  ramoa  of  the  jaw  in 

•  Aneurysm  of  the  internal  carotid  here  refers  to  the  cervical  part  of  the  artery.  The 
treatment  of  orbital  aneurysm,  which  often  depends  on  arterio-venoua  communication 
(traumatic  or  idiopathic)  between  the  internal  carotid  and  the  cavernous  sinus,  has 
already  been  considered  at  p.  753. 

f  With  reference  to  this  tendency  of  internal  carotid  aneurysms  to  project  inwards 
Dr.  Prewitt  thus  quotes  from  Prof.  Agnew  (Surt/ery,  vol,  i.  p.  591) :  *^  The  deep  situation 
of  the  artery,  covered  as  it  ia  externully  by  the  stylo-hyoid,  stylo- pharyngeus,  and  stylo- 
glossnii  musclefl,  and  by  deose  aponeui-otic  structures  which  extend  down  to  the  styloid 
pioOQSis,  prevents  any  very  marked  prominence  of  such  a  tumour  on  the  surface  of  the 
neck,  and,  as  the  artery  id  separatetl  from  the  pharynx  only  by  the  mucous  membrane 
and  the  constrictor  muscle,  its  extension  inwards  becomes  an  anatomical  necessity. 
Indeed,  in  this  |>eculiarity  lies  the  chief  difference  between  ancuiysm  of  the  int«mal 
carotid  and  aneurysm  situated  at  the  division  of  the  common  trunk.** 

J  Ifc  was  suggested  by  Prof.  Agnew,  at  the  discussion  on  this  paper,  that  the  jaw 
should  have  been  divided  and  the  pieces  puUed  aside  to  facilitate  further  dissection ; 
but  Dr,  Prewitt  found  that  the  jaw  and  sac  were  closely  ftdberent*  and.  even  if  se|)aration 
could  have  been  etfccteti,  there  would  have  been  no  artery  aljove  that  could  have  been  tied. 
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front,  the  sac  seeming  also  to  blend  with  the  skull  or  to  be  closely  adherent  to  it.  A 
little  reflection  mmic  It  apparent  that  any  attempt  to  deal  with  the  sac  after  the  method 
of  Mr.  Syme  would  in  all  probability  prove  diBastrous,  as  it  would  almost  certainly  be 
found  that  there  was  no  portion  of  the  artery  between  the  carotid  foramen  and  the  sac 
to  be  tied-  The  wound  was  washed  out  with  bichloride  Bolution,  drained^  and  closed. 
On  the  evening  of  the  eighth  day,  there  having  been  pyrexia  and  free  euppuration  of  the 
wound  in  the  interval,  hiemorrhage  took  place  from  the  sac.  The  wound  was  enlarged^ 
and  search  made  willi  the  finger  for  the  orifice  of  the  artery  or  the  carotid  foramen.  The 
search  being  fruitlesa^  and  it  seemiug  certain  that  laying  open  of  the  sac  or  removal  of 
the  finger  would  be  followed  by  speedily  fatal  httjmorrhage,  the  sac  waa  packed  with 
itripa  of  lint  rolled  in  iwioforiu.  Hseuiorrhage  did  not  recur,  but  the  patient  died 
exhausted  twenty-five  days  after  the  first  operation. 

The  necropsy  waa  conducted  under  great  diflaculty,  but  it  was  thought  tliat  it  waa  made 
out  that  the  opening  in  the  artery  waa  close  to  the  carotid  foramen.  Death  seemed  largely 
due  to  infective  causes— ^.^.,  thrombosis  of  the  inferior  petrosal  and  lateral  sintwes. 

Dr.  Prewitt  points  out  that  such  an  aneurysm  might  be  mistaken  for  one  oE  the 
occipital,  vertebral,  and  perhaps  of  the  internal  maxillary  or  one  of  ita  branches.  The 
chief  diagnostic  points  are  the  projection  into  the  pharynx  ;  the  evidence  of  pressure  on 
the  vagus  and  glosso- pharyngeal  (p.  776)  ;  and  the  exclusion  of  the  vertebral,  by  the 
effects  of  digital  pressure  l:>elow  the  sixth  cervical  vertebra  (p.  780).  He  also  shows  by 
several  eaaeti  that  nneurysm  of  the  interned  carotid  has  repeatMly,  owing  to  the  iuter- 
ferenoe  with  speech  and  swallowiog,  the  pain  in  the  neck,  and  the  difficulty  in  opening 
the  mouthy  been  tiiken  for  tousillnr  abscess,  and  with  fatal  results.  One  of  these  caaea 
may  be  quoted  here  : 

A  man,  aged  23,  was  shot  on  September  30^  1879,  through  the  right  infra-orbital 
reigion.  No  hsemorrbage.  At  the  end  of  a  week  the  swelling  in  the  face  had  entirely 
subsided,  but  tumefaction  of  the  ri'i^ht  side  of  the  neck  remained.  On  the  eighth  day 
the  patient  was  out.  On  the  flftefuth  he  called  at  Dr.  Lee's  office,  and  complained  of 
inability  to  speak  or  swallow;  and  also  of  severe  pain  in  the  right  side  of  the  neck, 
which  he  nuid  he  conki  not  bend.  HL^  ap[tearance  was  that  of  a  man  suffering  from 
severe  tonsillitis.  With  considerable  difficnlty  Dr.  Lee  succeeded  in  opening  the 
patieufs  mouth  enough  to  permit  of  limiteil  inspection.  The  tonsils  and  soft  palate 
were  so  swollen  as  to  preclude  inspection  of  the  pharynx*  On  the  hard  palate  there 
was  a  small  firm  tumour  about  the  size  of  a  hickory  nut.  Thinking  this  might  bo  the 
ball  surrounded  by  inflammatory  products,  an  exploratory  inctaion  was  made*  On  the 
removal  of  some  clots  of  blood,  there  was  a  gush  of  arterial  blood.  In  consequence  of  the 
struggles  of  the  patient,  Dr.  Lee  waa  unable  to  control  the  haemorrhage,  and  death  ensued 
in  a  few  minutes. 

In  the  discussion  which  followed  on  Dr.  Prewitt's  paper  the  following  case  of  traumatic 
aneurysm  of  the  internal  carotid  following  a  stab  in  the  neck  was  related  by  Dr.  Briggs, 
of  Nashville: 

A  man,  aged  23,  hml  an  expansile  tumour  in  the  left  parotid  region^  encroaching  on 
the  throat,  causing  difficulty  in  swallowing.  There  waa  a  loud  bruit,  and  puliation  in  the 
swelling  was  lessened  by  pressure  on  the  common  carotid.  A  small  cicatrix  pointed  to  the 
receipt  of  a  stab  six  weeks  before. 

Acting  on  the  priuciple  that  a  traumatic  aneurysm  is  simply  a  wounded  artery,  and 
should  be  treate^l  ns  such,  Dr.  Briggs  performed  the  old  operation*  A  knife  being 
pushed  into  the  most  prominent  part  of  the  swellings  this  opening  was  plugged  with  a 
linger,  which  appeared  U>  find  the  wound  in  the  artery.  The  opening  toeing  enlarged 
up\^^ds  and  downwards,  large  clot^  were  removed,  followed  by  a  gush  of  artedal  blood, 
which  was  arrested  by  stuffing  the  wound  with  sponges.  The  incision  being  prolonged 
downwards,  the  common  carotid  was  tied.  On  the  removal  of  the  sponges,  the  hEemor- 
rhage  was  as  Tiolent  as  before,  and  was  only  arrested  by  the  pressure  of  a  finger  in  the 
sac,  VVhiie  this  was  kept  up,  the  tissues  were  scratched  through,  and  a  ligature  placed 
above  and  below  Ihe  opening.  Though  the  incision  measured  eight  inches,  there  was 
scarcely  sulficient  room.  At  the  bottom  of  the  wound  the  styloid  process  could  be  seen, 
and  just  anterior  and  internal  to  it  the  ligatures  on  the  internal  carotids  The  patient 
made  »  good  recovery. 
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It  will  be  seen  th&t  the  two  casei  of  Dr.  Prewitt  and  Dr*  Btiggi  diif  er  widely.  Tbongli 
both  were  traunuitiCi  in  one  there  w«8  room  to  place  a  dijit&l  ligature,*  in  the  other  there 
WM  noL    The  fact  that,  in  the  latter^  hauiiorrbage  did  not  recur  for  the  twentj-fiTe  daja 

in  which  the  patient  iJTcd  after  plugging  the  eac,  leads  one  to  hope  that  plogging  with 
aaeptic  gauze  firmly  and  c&rcfuUjr  against  the  boae  of  the  skull  might  be  snooGBsful  in 
euch  another  case,  il  the  wound  oould  be  kept  aaeptic^  and  the  djsphagia  met  by  tnb^ 
feeding. 

3.  At  p.  754  another  iodicatioD  is  given,  viz.,  Bome  cases  of  traumatic 

exophtliaimos,  in  whii^h  ligature  of  the  internal  carotid  is  to  be  preferred 
to  that  of  the  common  trunk* 

Line  and  Guide, — These  are  practically  the  same  as  those  given 
for  the  common  carotid.  The  internal  carotid  hes  at  first  outside  and 
rather  hehiiid  the  external  carotid.  Soon  after  its  commencement  it 
becomes  too  deeply  placed  to  admit  of  ligature. 

Eelations  in  the  Neck: 

In  Front, 

Skin  ;  fasciee ;  platysma. 

Sterao-mastoid  ;  stylo-glossus  ;  stylo-pharyngeus, 

GlosBO-pharyngeal  nerve. 

Parotid  gland. 


OirxBrDE* 

Internal  jugular. 
Vagus, 


Insidb. 

Pharynx. 

Ascending  pharyngeaL 

TonsiL 


InierDal 
carotid. 

Behind, 

Eectus  capitis  anticui  major. 
Superior  laryngeal  nerve. 

Operation. — This  is  much  the  same  as  that  for  ligature  of  the 
external  carotid.  The  ta*tery  can  only  be  tied  in  its  first  and  more 
snperficitt]  part.  It  here  lies  outside  and  ratlier  behind  the  external 
carotid.  The  bifurcatioi»  of  the  common  trunk  shoulfi  first  he  ftnnid^ 
and  the  internal  carotid  carefully  traced  upwards,  being  identified  by 
the  absence  of  branches. 

Thus  the  incision  should  be  made  along  the  anterior  border  of  the 
stenio-niastoid,  and  not  just  in  front  of  it,  the  centre  of  the  incision 
lying  about  half  an  inch  above  the  upper  border  of  the  thyroid  cartilage. 
The  Bterno-nmstoid  being  defined,  aud  the  cellular  tissue  opened  up  in 
front  of  it,  the  same  superficial  structures  will  be  met  with  as  in  the 
external  carotid  (p.  775).  When  the  carotids  are  found,  the  external 
should  be  drawn  inwards,  and  the  digastric  ninvards.  The  needle 
should  be  passed  from  without  inwards,  avoiding  the  internal  jugular 
and  the  vagus. 


*  Dr.  Briggfi}  with  reference  to  thiB  ci^e,  stated  that,  though  the  openitig  Id  the 
internal  carotid  waa  very  close  to  thti  curotid  canal^-not  more  thun  half  an  inch  from 
it — the  operation  wma  not  so  very  dlfliciilt.  The  ctises  given  at  p.  752  of  the  old  openitioD 
for  aneurysm  of  the  common  carotid  may  be  here  referred  to. 
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Indie  ationa. 

(i)  Wounds  and  (2)  Traumatic  Aneurysms  may  be  considered 
together.  There  is  liable  to  be  much  obscurity  as  to  whether  it  is  the 
vertebral  or  some  other  artery — ^^.f/.,  inferior  thyroid,  ascending  cervical, 
common  carotid,  or,  if  higher  up,  the  occipital — ^which  is  affected; 
and,  when  it  is  decided  that  it  is  the  vertebral  artery,  it  is  by  no  means 
easy  to  carry  out  satisfactory  treatment.  The  best  course  is  to  enlarge 
the  wound,  and  to  decide,  witli  the  finger,  the  relation  of  the  wounded 
vessel  and  of  the  haemorrhage  to  the  transverse  processes  of  the 
The  direction  of  the  wound  and  the  effect  of  pressure 
above  the  level  at  which  the  vertebral  ceases  to  be  com- 
above  the  **  carotid  tubercle  **   (im2e  t«/ra) — will  also 


e.. 


vertebrae, 
below  and 
pressible — 
be  helpfuL 

If  the  wound  be  low  down,  there  ai'e  about  two  inches  of  the  artery 
available  for  ligature,  and  this  should  be  placed  above  and  below  the 
wound.  But  if,  as  is  more  frequent,  the  wound  is  higher  up  in  the 
neck,  it  will  be  almost  impossible,  even  after  exposing  and  clipping 
away  the  anterior  roots  of  the  transverse  processes,  to  find  and  secure 
the  artery,  and  the  best  course  will  be  to  carefully  plug  the  wound,  a 
method  successfully  employed  by  Prof*  Kocher.* 

A  cuAn,  aged  48,  had  b^cn  stabljcd  in  tbe  neck.  Daily  hfemoirhageft,  often  profuse, 
t4X)k  |>lace  for  three  weeks,  in  spite  of  plugs  of  chorpie  Hoaked  in  perctilorido  of  iron.  On 
admiasion  into  the  hospiul  a  wound  was  found  about  an  inch  to  the  left  of  the  spine,  at 
the  level  of  the  fifth  and  sixth  cervical  vertebrffl.  Through  the  wound  wa»  seen  a  swelling, 
feebly  pulaating.  On  removiog  coagnla  and  opening  up  the  wound,  free  arterial  heenjor- 
rhagecame  from  a  cavity  about  the  size  of  a  email  apple,  at  the  bottom  of  whieh  transverse 
processes  could  be  felt.  The  bleeding  came  from  both  the  central  and  peripheral  eoda  of 
the  artery*  between  the  trnnaverse  proceaflefi  of  apparently  the  fifth  and  Biith  vertebrte. 
Ab  a  ligature  could  not  be  applied,  a  pea-like  bit  of  eharpie,  (:K)aketl  in  solution  of  iron 
perchloridc,  was  introduced  between  the  transverse  processes.  The  head  was  kept  fixed 
with  a  stifif  collar.  On  removal  of  the  plug  on  the  fourth  day,  partly  with  a  atream  of 
water,  partly  with  forcepa,  no  bleeding  followed.  The  patient  was  discharged  cured  in 
five  weeks^  having  had  a  slight  aitaok  of  erysipelas. 

Aneurysms  of  the  vertebral  are  always  traumatic.  There  are  about 
twenty-four!  cases  on  record  of  aneurysms  and  wounds  of  this  vessel. 
The  situation  Taries  much.  Usually  it  is  high  up,  near  the  mastoid 
process.! 

The  difficulty  of  diagnosis  of  wounds  of  the  vertebral  and  other 
arteries,  and  their  results,  has  been  already  alluded  to,  Mr.  Holmes 
(Lancet,  July  26,  1873)  states  that  there  are  eleven  cases  in  which  the 


•  Langenbeck's  ArcKf,  KUn,  Chir*^  Bd,  xii,  S.  867,  A  full  abstract  of  the  paper  U 
given  in  the  S*jd.  Sue,  Biett.  Bt^tr,,  1871—1872^  p.  202. 

t  Barhieri,.  of  Milan,  quotctl  by  K»icher  (Itw.tuj^ra  rtf,),  has  eoUected  sixteen  ;  Pile 
(Langenbeck*8  vlrf »/(./.  A'/ r/i.  (%ij\^  UdAxJjhaa  gathered  together  four*  Then  there  ai*e 
Eocher's,  one  bj  Liloke  in  the  same  Arrh,^  Bd.  ?iii.  S.  78,  and  the  American  case  giTen 
below. 

J  In  nine,  accordin|{  to  Kocher^  the  wound  was  at  or  abore  the  second  cervical 
vertebm ;  In  two,  "  at  the  upper  part  of  thu  neck " ;  in  six  it  was  below  the  second 
cervical  vertebra.  In  four  of  the  latter  it  was  in  the  neighUuirhoo*!  of  the  external 
carotid  artery  and  its  branches  :  thvm  iu  cue  the  wound  was  at  the  angle  of  the  jftw« 
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carotid  has  been  tied  for  wound  or  aneur>*6m  of  the  vertebral,  of  courae 
with  no  advantiige.  This  miatAke  seems  to  have  arisen  from  forgetful* 
ness  of  the  fact  that,  while  pressure  on  the  common  carotid  below  the 
transverse  process  of  the  sixth  cervical  vertebra  will  check  all  pulsation 
in  the  carotid,  the  branches  of  the  carotid,  and  aneurysms  situated  on 
them,  it  will  also  cheek  pulsation  in  a  vertebral  aneurysm.  Mr,  Holmes 
points  out  thiit  the  above  **  carotid  tubercle "  is  higher  up  than  is 
usually  iiupposed,  being  situated  two  or  three  inches  above  the  clavicle; 
and  he  lays  down  the  rule  that  when  a  traumatic  aneurysm  is  situated  | 
in  the  course  of  tlie  vertebral,  and  its  pulsations  are  commanded,  how- 
ever completely,  by  pressure  on  the  common  carotid  low  in  the  neck, 
it  ought  not  to  be  treated  as  being  carotid,  or  as  affecting  a  branch  of 
the  carotid,  until  it  is  clearly  proved  that  its  pulsations  are  stopped  by 
pressure  applied  above  the  level  at  which  the  vertebral  ceases  to  be 
compressible — i.e.,  above  Chassaignac's  carotid  tubercle.  Ligature 
of  the  vertebral  artery  in  the  first  few  inches  of  its  course  being  so 
very  rarely  available,  conipression  of  the  artery  low  down,  with  the  aid 
of  an  anesthetic,  if  needful,  and  with  the  additional  help  of  direct 
pressure  or  cold  on  the  aneurysm  above,  should  be  made  use  of. 

Dr.  Weir  (Xew  York  Arch i ires  of  Mfdinne,  1884)  records  a  case  of  a  mftQ  stabbed  on 
the  ri|:^ht  side  of  the  neck,  about  three-quarters  of  oo  incli  betow  the  eta^  juat  in  front  oC 
the  atcrnQ-mastoid.  A  traumatic  anearjsm,  believed  to  be  <A  tbe  Tertebnd,  slowlj 
developed.  Digital  presiure  uver  the  carotid  tubercle  was  made  use  of,  and  in  three  hoars 
the  tumour  was  cured. 

If  pressure  fails,  and  if  a  vertebral  aneurysm  increases  in  size,  the 
surgeon  nnist  decide  to  face  the  risks  of  opening  the  swelling  and 
efficiently  plugging  it.  The  gauze  ehould  be  carried  into  the  aneurysm, 
the  wountl  being  opened  sufficiently  freely  to  allow  the  surgeon  to  see 
what  he  is  about,  and  the  head  should  afterwards  be  kept  rigidly 
still* 

(3)  The  vertebral  has  been  tied  on  several  occasions  in  ligature  of 
the  innominate  artery,  either  at  the  same  time,  to  prevent  secondary 
hemorrhage,  or  later  on,  to  arrest  this  when  it  has  occurred  at  the 
seat  of  ligature  owing  to  the  reflux  of  blood  from  the  subclavian 
(p.  808),  More  than  once  the  vertebral  has  been  wounded  during 
ligature  of  the  first  part  of  the  subclavian* 

(4)  Epilepsy.— ^Dr.  Alexander,  of  Liverpool,  has  performed  this  opera- 
tion in  thirty *six  cases,  after  the  first  case  usually  tying  both  arteries  j 
simnltaneously.     The  following  (Diet,  of  Sunj,,  vol.  ii.  p.  786)  is  hisj 
opinion  of  the  value  of  the  operation  : 

The  operation  was  performed  in  the  hope  that  a  diminution  of  blood 
to  the  hinder  brain  and  the  spinal  cord  would  result  in  a  lessening  or 
cessation  of  the  epileptic  convulsions,  it  being  expected  that  the 
diminution  would  be  more  permanent  to  the  parts  supplied  after  liga- 
ture of  the  vertebrals  than  after  ligature  of  other  vessels,  on 
account  of  the  absence  of  anastomosing  branches,  and  the  restraints  to 
dilatation  of  the  unligaturcd  vessels  by  the  long  canals  through  which 
the  vessels  pass.  For  a  time  these  expectations  were  realised,  but 
relapses  soon  occurred,  and  in  May,  1884,  an  analysis  of  thirty*six  cases 

•  In  one  case  related  bj  Kocher  the  netTes  lying  behind  the  artery  were  injured^  and 
in  another  dangerous  inflammation  of  the  Bpiual  meninges  took  place. 
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showed  only  eight  which  had  had  so  few  fits  since  operation  that 

they  might  be  practically  considered  cured.  Oo  account  of  the  uncer- 
tainty as  to  what  eases  would  derive  benefit  from  the  operation, 
Dr.  Alexander  had  ceased  to  racommend  or  perform  the  operation. 
As  fai'  as  he  could  then  see,  this  chapter  of  surgery  might  be  closed* 

Relations* — The  vertebral  artery,  the  largest  and  usually  the  fii^st 
branch  of  the  subchivianp  arises  from  the  upper  and  back  part  of  the 
artery,  and  ascends  at  first  a  little  outwards  and  backwards  to  reach 
the  foramen  in  the  transverse  process  of  the  sixth  (sometimes  the  fifth 
or  the  seventh)  cervical  vertebra*  Traversing  these  foramina,  it  passes 
through  that  of  the  axis;  it  then  bends  outwards  and  upwards  to  reach 
that  of  the  atlas,  and,  passing  backwards,  lies  in  a  deep  groove  on  the 
posterior  arch  of  the  atlas  behind  the  articular  process,  beneath  the 
sub-occipital  nerve.  In  this  position  it  lies  in  the  sub-occipital  triangle. 
Finally,  it  pierces  the  posterior  occiprto-atloid  ligauient  and  dura  mater, 
and,  running  upwards  and  forwards  through  the  foramen  magnum, 
winds  round  to  the  front  of  the  medulla  to  join  its  fellow  and  form  the 
basilar  at  the  lower  border  of  the  pons  Varolii, 

Behind. 

Cervical  nerves  {in  vertebral  canal). 
Sympathetic  plexus. 

OoTsroE^  •  Inside. 

Scalenus  anticus  and  phrenic  nerve.  Longns  colli* 

Tertebral  arterj. 

In  Front, 

Internal  jugular* 
Inferior  thyroid. 
Thoracic  duct  (left  side)  crossing  from 

within  outwards. 
Vertebral  vein  (often  plexiform), 
Sympathetic  plexus. 

Operation. — ^The  head  having  been  suitablj^  raised  and  turned  slightly 
over  to  the  opposite  side,  an  incision,  three  inches  long,  is  made  along 
the  outer  border  of  the  sterno-mastoid,  extending  to  the  clavicle.  In 
deepening  this  incision  the  external  jugular  must  be  looked  out  for, 
i"unning  parallel  here  with  the  outer  border  of  the  muscle*  When  the 
deep  fascia  is  divided,  the  sterno-nxastoid,  together  with  the  vein,  is  to 
be  drawn  inwards,  the  incision  being  prolonged  along  the  clavicle,  and 
some  of  the  clavicular  fibres  detached  from  the  bone  if  needful.  The 
surgeon  then,  working  with  the  narrow  point  of  a  steel  director,  care- 
fully opens  up  the  deep  connective  tissue,  and  endeavours  to  define  the 
interval  between  the  scalenus  anticus  and  the  longus  colli  muscles. 
As  the  outer  border  of  the  former  muscle  corresponds  with  that  of  the 
sterno-mastoid,  this  muscle  must  be  well  retracted  inwards.  In  defin* 
ing  the  vertebra!  artery  as  it  lies  between  the  scalenus  and  longus  colli 
the  presence  of  the  phrenic  nerve  lying  on  the  scalene,  the  pleura 
internaUy,  the  internal  jugular,  inferior  thyroid,  and  the  vertebral 
veins  over  the  vessel,  with  the  thoracic  duct  crossing  it,  on  the  left 
side,  from  within  outwardS|  must  all  be  borne  in  mind,  these  structures 
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being  drawn  to  either  siil<?»  as  is  convenient,  with  Btrabismiis*haok8, 
The   depth  of  the  wound  and  venous  hemorrhage  are  difficulties  at 
this  stage.     The  needle  is  tlien  passed  from  without  inwards.     Owing 
to  the  deep  position  of  the  artery,  a  good  light  is  essential,  and  the 
head  must  be  manipulated  so  as  to  relax  the  deep  parts  as  required. 
The  anterior  trausverse  tubercle  on  the  sixth  cervical  vertebra  is  a 
good  guide  in  cases  of  difficulty ;  below  it,  the  pulsation  of  the  artery 
should  he  felt.     In  cleaning  the  artery  previous  to  passing  the  ligature 
the  fibres  of  the  sympathetic  must  be  disturbed  aa  little  as  possible. 
Temporary  paralysis  from  the  interference  with  these  fibres  is  ahnost 
certain,  and  immediate  contraction   of  the  corresponding  pupil  is  of 
very  frequent   occurrence,   and  may   be  regarded  as  a  pretty  certain 
indication  that  the  vessel  has  been  secured.     If  the  vertebral  vein  is 
wounded  and  cannot  be  secured  separately,  ligatures  should  he  placed 
on  artery  and  vein  together,  above  and  below  the  wound  in  the  latter. 


LiaATITRE    OF    THE    StTBCLAiriABr    IN    ITS    SECOND    ANB 
THIBD   PARTS  (Fig,    272). 

Line.— From  the  curved  and  sliort  coui^e  of  this  vessel  no  definite 
line  can  be  given. 

Guide, — The  chief  point  to  remember  is  the  outer  margin  of  the 

stenio-mastoid,  as  this  corresponds  to  the  outer  border  of  the  scalenus 
anticus,  which  has  to  be  defined  and  theu  traced  down  to  the  tubercle 
on  the  first  rib,  the  part  of  the  artery  to  be  tied  lying  on  the  upper 
surface  of  this  bone,  outside  and  behind  the  muscle  and  tubercle. 
Relaiions  (third  part) : 

In  Front. 
Skin;  fasciffi;  platysmaj   branches  of  cervical 

plexus. 
Venous  plexus — viz.,  external  jugular;   supra- 
scapular ;  posterior  scapular  ;  transverse  cer- 
vical ;  branch  from  cephalic. 
Transverse  cervical  and  supra-scapular  arteries* 
Cellular  tissue  and  fat. 
Nerve  to  subclavius. 
Subclavian  vein  (below). 
Above,  Behind. 

Omo'hyoid.  SubclaTian  First  rib. 

Cords  of  brachial  plexus,  ^^^^'^  P""'^^' 

Relations  (second  part) : 

In  Front. 
Skin  ;  fasciae ;  platysma. 
Sterno-raastoid. 
Scalenus  an  tic  us. 
Phrenic  nerve* 


Above, 
Cords  of  brachial 
plexus. 


Siabcla^ian  UTtery 
(ftecond  part). 

Behind, 

Scalenus  medius* 


Below, 
Pleura. 
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Collater^  Giroulation. 

When  a  Litjature  ig  applied  to  the  Third  or  Second  ParL— Three  main 
sets  of  vessels*  are  here  employed,  viz, : 

Abo  YE. 


The  supra- scapular, 
The  posterior  scapular. 

The  superior  intercostal, 
The  aortic  intercoatals, 
The  internal  nmnimary, 
Numerous  plexiform  ves- 
sels passing  through  the 
axilla  from  branches  of 
the  Bubclaviau, 


with 
with 

with 


Below. 

The  acromio-thoracic,  the 
infra-scapular^suh-scapu- 
lar,  and  dorsalis  scapulas. 

The  long  thoracic  and  the 
scapular  arteries* 

Branches  of  the  axillary. 


When  a  Ligature  is  applied  to  the  First  Part. — The  collateral  circula- 
tion may  be  carried  on  by  the  superior  anastomosing  with  the  inferior 
thyroid  J  one  vertebral  with  its  fellow^  the  internal  mammary  and 
superior  intercostal  with  the  long  thoracic  and  the  scapular  arteries, 
and  the  princeps  cervicia  with  the  profunda  cervicis  (Smith  and 
Walsh  am,  p.  38). 

Indioations. 

i.  In  some  cases  of  axillary  aneurysm — i.e*,  those  in  which ,  owing  to 
the  pain,  the  irritability  of  the  patient,  the  depth  of  the  artery,  or  the 
rapid  increase  of  the  aneurj^sm,  pressure  is  not  available.  The  high 
mortality  met  with  in  past  days  is  due  chiefly  to  tliree  causes,  viz* : 
(i)  inflammatory  changes  within  the  chest;  (2)  suppuration  of  the 
sac  ;  (3)  hfiemorrhage  (Sir  J<  E,  Erich  sen.  Surge  rt^^  voL  ii.  p.  212), 

ii.  Cases  of  subclavian  and  subclavio- axillary  aneurysm  not  ame- 
nable to  other  treatment ;  or  where  the  aneurysm,  especiaUy  if  sub- 
clavio-axillary,  is  small  in  size  {not  larger  tlian  a  hen's  egg),  with  a 
history  of  a  few  months'  duration,  and  distinctly  traumatic  in  origin. 

Mr,  Poland  (diyV  Hosjh  Rej},^  1 871), in  liie  report  011  fiubclaviaii  BtieuTjgnj,  ^iy&b  time 
casea  of  recoTery  and  twelve  cases  endiiig  fatally  after  ligature  of  the  second  or  thii-d  por- 
tloiu  of  the  Bubclavian  for  BubclaviaD  or  Bubclavio*aiillary  ancurj^em.  With  regard  to 
the  nine  snocesalul  caaes  Mr.  Poland  raiaei  a  very  important  question  :  Was  the  aneuryEtn 
deteloped  in  a  healthj  artery  I  If  so  the  aaocess  is  e:xpLiiDed.  In  three  the  aneurysm 
vTas  entirely  local,  indejiendent  of  general  arterial  dlseate  ;  in  two  this  was  doubtful ;  in 
four  tlie  origin  was  Bpontaneoua.  Whether  general  atheroma  existed  here  must  remain 
uncertain,  aa  the  patients  recovered,  and  the  artery,  where  tied,  waa  healthy,  "  We  can 
only  say  this  :  that  subclavian  aneurysm  in  its  early  stage,  ck^curring  in  persons  of  the 
early  or  middle  period  of  life,  without  any  indication  of  disease  of  the  heart  or  large | 
Teisels,  may  and  does  recover^  and  that  a  cure  may  be  effected  by  menns  of  a  ligatore  of  ^ 
the  thirtl  or  second  portion  of  the  artery  notwithstaudlag  the  disease  is  one  of  spontaneoos 
origin,  and  therefore  proaumed  to  be  iudicati^Te  of  arterial  disease.*' 

In  these  successful  cases  the  size  of  the  aneurysm  in  no  instance  exceeded  that  of  a  hen's 
e:gg^  and  the  duration  of  the  cj^es  was  short,  being  under  four  and  a  half  months. 

Of  the  twelve  unsuccessful  coses  of  subclaTio-ajtiUary  aneurysm  there  was  good  reason 
to  believe  that  in  ten  at  lea^t  an  atheromatonji  condition  of  the  arteries  existed^  The  sise 
of  the  aneurysm  was,  in  all  save  one,  larger  than  In  the  first  group. 


*  From  Mr,  Key's  paper,  Quf'g  Ho*fK  Rep.^  1S36,  on  a  case  In  which  the  irabolaTiao 
artery  had  been  tied  for  axillary  aneurysm  twelve  years  previously* 
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Dr*  Taylor,  of  Dublin,  has  related  {Ann,  »Swry7.,  Nov,,  1903)  a  very 
instnictive  case  of  trauraatic  aneurysm  of  the  left  subclavian,  due  to 
fracture  of  the  clavicle,  most  successfully  treated  under  circumstances 
of  great  difficulty. 

The  tn«n»  aet.  62,  bud  fractured  his  cbiTicle  in  the  usuai  w»y,  and  tried  U\  work  the  day 
mfter*  Tliere  was  much  Bwelliug  from  the  first,  and  tlio  ^-myt  iihowed  a  spicule  of  booe 
paftring  down  ^.i wards  the  vessel .  Two  weeks  aftvcr  the  injtuy  a  large  sweUing,  with  aU 
the  eTidence  of  an  aneurysm,  wa«  present.  A  fortnight  later,  an  attempt  wa«  made  to  tie  the 
first  part  of  the  aabclayian  after  removal  of  the  inner  thirrl  of  the  clavicle.  Owin^  to  the 
difficojtiea  met  with  which  led  to  injury  of  the  vertehral  artery*  it  was  determined  to 
remove  the  centre  of  the  clavicle,  expose  and  control  the  artery^  empty  the  sac,  and  apply 
double  ligatures.  The  subclavian  being  csontrolled  by  pressure  and  the  sac  emptied,  an 
opening  was  found  In  it  of  the  sixe  of  a  knitting-needle.  Forceps  were  now  placed  on 
the  proicimal  and  distal  sides  of  the  sac,  and  allowed  to  remain  on  for  twelve  days,  a  ping 
of  gauze  being  introduce*!  between  them.  The  wotind  granulated  JWitisfactorily,  and  the 
patient  made  a  good  recovery^  though  the  return  of  power  in  the  limb  was  very  alow, 

iii.  As  a  distal  operation,  together  with  ligature  of  the  common 
carotid  for  some  cases  of  aneurysm  of  the  innominate  and  aorta.  (See 
p,  812*) 

iv.  Preparatory  to  such  operations  as  interscapulo-thoracic  amputa- 
tion (p.  222). 

V.  For  wounds  of  the  subclavian  itself — e.tj.,  stabs.  This  is  very 
rarely  called  for. 

Operation  for  Ijigature  of  the  Third  or  Second  Portion  of  the 
Stibelavian  (Fig.  272). — These  two  will  be  considered  together,  as  one 
operation  is  but  an  extension  of  the  other. 

Tije  patient  having  been  turned  over  on  to  the  sound  side,  propped 
up  with  pillows  at  the  edge  of  the  table,  the  head  drawn  over  to  the 
opposite  side,  the  shoulder  on  the  side  of  the  aneurysm  is  depressed  as 
struugly  as  possible^  so  as  to  o|>en  out  the  posterior  triangle.  The 
surgeon  then,  standing  in  front  of  the  shoulder,  draws  the  skin  down 
over  the  clavicle  with  his  left  hand,  and  ninkes  an  iiicision,  three  inches 
long,  over  this  bone,  between  thesterno-mastoid  and  trapezius,  dividing 
akin,  fasciae,  and  platysma.  The  soft  parts  being  now  allowed  to  glide 
up,  the  incision  should  lie  half  an  inch  above  the  clavicle,  the  external 
jugular  vein  thus  escaping  injury;  for,  as  tins  vein  perforates  the  deep 
fascia  just  above  the  clavicle,  it  cannot  he  drawn  down  with  the  skin, 
superficial  fascia,  and  platysma.  If  more  room  he  rei]uired  owin^  to 
the  elevation  of  the  clavicle  or  the  presence  of  an  aneurysm,  the  above 
muscles  must  be  divided,  and  a  kngitudinal  incision  made  upwards,  at 
right  angles  to  the  inner  end  of  the  first,  and  a  triangular  flap  raised 
outwards  and  upwards. 

When  the  superficial  parts  have  been  sufficiently  incised,  the  deep 
fascia  is  carefully  opened  at  the  inner  end  of  the  incision  and  laid  open 
on  a  director,  and  the  areolar  tissue  beneath,  which  varies  much  in 
density  and  in  tlie  amount  of  fat  it  contains,  scratched  through  in  a 
direction  aiming  for  the  outer  edge  of  the  scalenus  anticus,  which 
corresponds  to  the  outer  margin  of  the  chivicular  part  of  the  stern o- 
mastoid.  As  soon  as  the  deep  fascia  is  divided,  the  presence  of  the 
following  complications  must  be  remembered  and  provided  for*  The 
soft  tissues  may  he  much  matted,  oedematouB,  and  altered  owing  to 
previous  use  ^of  pressure,  or  in^ammation  set  up   around   a  rapidly 
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growing  aueurjsm.  The  venous  plexus  formed  by  the  external  jugular 
receiving  the  supra-scapular  and  transverse  cervical  veins,  and,  often, 
the  posterior  scapular  and  a  branch  over  the  clavicle  from  the  cephalic 
as  well,  may  be  much  engorged.  Any  one  or  more  of  these  veins  which 
are  in  the  way  should  be  drawn  aside  with  a  strabismus-hook  or 
aneurysm-needle,  or  divided  between  fine  catgut  ligaturest  It  cannot 
be  insisted  upon  too  strongly  that  a  bloodless  wound  will  best  enable 
the  surgeon  to  reach  this  often  most  difficult  artery,  and  a  bloodless 
wound  is  best  secured  by  tying  beforehand  every  veiu  which  cannot  be 
drawn  out  of  the  way,  and  by  using  a  fine-pointed  steel  director  aa 
much  as  possible  after  the  deep  fascia  is  opened. 

Fia.  %yt. 


iX. 


;:^<i^ 


Parte  concerned  in  ligfttnre  of  tlie  third  part  of  the  BubcUvian.  i,  Sterao 
mastoid.  2^  Scideniis  antieus,  below  winch  the  nubclftTiau  nrtery  is  seen  deeply 
with  a  ligatTire  pa»^  below  it.  3,  External  jugnlar  vein  joining  the  yettous 
plexud  here  met  with,    4,  Omo-hjotd.    5,  TransTersalia  ooUi  artery. 

As  a  rule>  the  transverse  cervical  artery  is  above  the  incision,  and  the 
supra-scapular  below  it,  under  the  clavicle,  but  occasionally  one  or  both 
of  these  may  be  found  lying  across  the  field  of  operation,  and  must  then 
be  drawn  aside  with  a  strabismus-hook.  While  tlie  veins  nniy  be 
ligatured  without  hesitation,  the  arteries  must  be  preserved  intact,  that 
the  collateral  circulation  may  not  be  interfered  with  (p.  783), 

The  omo-hyoid  vai'ies  in  position,  and  may  be  neglected. 

By  scratching  through  the  ceiluhir  tissue  the  sctdeiie  tubercle  on  the 
fii*&t  rib,  immediately  above  and  behind  which  landmark  lies  the  artery, 
can  be  felt*  One  of  the  lowest  cords  of  the  brachial  plexus  will  now 
come  into  view,  and  is  another  good  guide  to  the  ailery* 

George  A.   Wright,  of   Manchester  (**Cas*c   of   Ligature   of    Subclavian   Artery  for 

Axillary  Aneurysm/'  Ann,  of  Surg^^  1888,  p,  362),  emphasides  the  value  of  the  lowest 

B* ^VOL.    I.  50 
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nenre  cord  bb  a  guide  in  prefereDce  to  tbc  ftcalenaA  aDtleos  and  the  »caleDe  tubercle.  In 
hiB  cue  the  mnacJe  wu  not  a  Terj  good  guide^  as  **  the  tcDie  fatcia  reacbitig  Cram  iti 
poAterior  border  to  the  sheath  of  the  artery  obecared  the  line  of  the  moaole,**  Mid  •• 
artery  roee  fairlj  high  in  the  neck,  the  tubercle  was  not  of  mach  ralue  dther. 


This  cord  must  not  be  mistaken  for  the  artery,  a  contingency  other- 
wise not  unlikely  to  happen,  as  the  lowest  cord  is  in  close  contact  with 
the  artery  and  may  receive  pulsation  from  it,*  A  little  cleaning  will 
show  the  fasciculation  of  the  nerve,  while  the  artery  is  closer  to  the 
ribp  and  is  flat,  not  rounded,  when  roUed  under  the  finger,  t  By  com- 
pressing the  artery  between  the  needle  passed  beneath  it  and  his  fore- 
finger, and  noting  the  result  of  this  pressure  on  the  aneurysm  and  the 
pulse  below,  the  surgeon  will  clear  up  any  doubts  as  to  whether  he  has 
the  artery  or  no. 

The  position  of  the  artery  being  made  sure  of,  the  sheath  I  ia  opened 
with  the  point  of  the  knife,  the  artery  cleaned,  and  the  needle  passed 
from  above  downwards  and  from  behind  forwards.  This  best  avoids  the 
worst  risk^ — i.e.,  of  including  a  nerve  cord.  The  needle  should  be  kept 
most  carefully  close  to  the  vessel,  and  not  dipped  suddenly  or  used  with 
any  force;  otherwise  the  pleura  or  subclavian  vein  may  he  injured. | 

The  artery,  before  the  ligature  is  tightened,  will  be  inspected  with 
some  anxiety  as  to  its  condition — whether  normal  in  size  and  structure, 
or  dilated,  thickened  or  thinned.  ||  If  much  aUaratton  be  found,  the 
surgeon  shouM  cai^efull}'  divide  the  outer  half  of  the  scalenus  anticus 
on  a  director  with  blunt-pointed  scissors,  keeping  the  wound  absolutely 
dry  80  as  to  watch  for  the  phrenic  nerve,  which,  if  seen,  should  be 
drawn  inwards  with  a  strabisuiua-hook  (foot-note,  p,  790), 

If  the  artery  be  found  diseased  here  also,  the  surgeon  should  use  one 
of  the  ligatures  described  at  pp,  796,  800,  and  endeavour  so  to  adjust 
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*  MiBtaking  a  cord  for  the  artery,  or  tjiog  the  two  together,  has  happened  to  excellent 
iurgeona,  Thus,  iu  a  case  under  the  care  of  Mr.  Qreeii^  of  St.  Thomaa^e  Hoapital,  ooe  of 
the  cords  was  included  iu  the  ligature.  The  agony  produced  was  extreme  j  the  man  did 
not  cry  out,  but  the  expression  of  his  face  was  somethiDg  most  appaUing.  The  ligature 
waa  immediately  loo«ed,  and  the  artery  alone  tied^  and  all  the  frightful  symptoms  dis- 
appeared. The  man  made  a  good  recoTeryiand  was  seen  many  years  afterwarils  perfectly 
weU  (Poland,  fo<?.  ^wpra  d^.,  p,  83), 

t  Another  dllticuHy  about  the  pulsation  is  its  variableneas.  Bometimes  it  is  riolent 
and  eicLted ;  at  others^  as  in  the  case  of  a  dilated  and  diseased  arteryi  or  one  much 
handled  in  the  operation,  it  is  almost  imperceptible  (p.  152). 

t  A  process  of  deep  cervical  fascia  which  the  ressel  brings  out  from  between  the 
Boaleni,  and  one  which  varies  much  in  density^ 

$  The  surgeon  should  be  provided  with  needles  of  different  curves  and  a  silver  probe 
with  a  large  eye*  As  pointed  out  by  8ir  W,  Fergusson  {Surgery,  p.  607),  with  his  atteji- 
tiun  to  details  in  operations,  the  eye  of  the  needle  should  always  be  close  to  the  point, 
that  the  ligature  maybe  at  once  seised  with  forceps  as  &oon  as  it  appears  under  the  fessel, 
the  diJficulties  at  this  stage  of  the  operation  being  not  only  the  surrounding  parts  of 
importance,  but  also  the  fact  that  in  this  case  the  handle  cannot  be  depressed  so  freely  as 
iu  operations  on  most  other  arteries,  and  thus  it  is  diMcnlt  to  make  the  point  rise  abo?e 
the  vessel. 

II  In  a  case  of  Liston's  the  vessel  was  dilated,  thick,  and  soft,  '*  aptly  enongh  com- 
pared to  the  finger  of  a  buckskin  glove."  The  patient^  aged  43,  died  of  hemorrhage  on 
the  fourteenth  day.  In  a  patient  of  M.  Jobert's  (Poland,  toe,  supra  cit^  p,  110),  "  the 
vessel  was  found  enormously  large,  equiil  to  the  sire  of  an  aorta ;  pulsation  being  very 
marked." 
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the  tightening  of  the  ligature  as  not  to  divide  both  the  internal  and 
middle  coats. 

Ill  cases  where  the  wound  is  a  very  deep  one,  cai^e  must  be  taken, 
while  making  the  second  knot,  that  the  first  does  not  sHp.  The  hga- 
ture  having  been  tigbtened  and  cut  short,  drainage  is  provided,  if  needed, 
and  the  wound  carefully  closed  and  dressed.  The  limb  is  then 
haiulaged  with  cotton-wool  and  kept  somewhat  supported,  and  the 
temperature  mnintained  with  hot  bottles  if  needftd. 

The  Chief  Points  in  the  After-treatment  are— (i.)  keeping  the 
wound  rigidly  aseptic,  (iL)  arresting  haemorrhage,  (iii.)  meeting  sup- 
puration of  the  sac,  (iv.)  combating  the  stiffness  and  weakness  of  the 
limb  which  sometimes  follow  on  ligature  of  the  main  trunk, 

(i.)  This  need  not  be  further  alluded  to  in  a  work  like  this,  but  it 
cannot  be  too  strongly  insisted  upon  that,  if  the  high  mortality 
(pp.  783,  789)  which  has  hitherto  attended  this  operation  is  to  be 
reduced,  it  is  mainly  to  keeping  the  wound  aseptic  throughout,  and 
thus  to  early  primary  union,  that  we  must  look, 

(ii.)  The  risk  of  hceuiorrbage  is  so  great  that  the  surgeon  should 
always  endeavour  to  prevent  it  by  trying  to  obtain  early  and  firm 
closure  of  the  wound,  as  just  indicated,  and  by  keeping  the  patient 
absolutely  quiet  till  all  is  soundly  healed.  When  once  hiemorrhage 
occurs,  the  outlook  is  very  grave.  The  treatment  must  vary  according 
to  the  size  of  the  wound  which  remains.  If  there  be  only  a  sinus,  firm 
pressure  must  be  made  over  the  dressings  by  well-adjusted  bandaging, 
aided  by  a  heavy  bag  of  shot,  *  and  most  absolute  quiet. 

If  the  wound  be  larger,  and  perhaps  septic  and  sloughy,  an  anaesthetic 
should  be  given,  and,  any  clots  having  been  remuved,  it  nmst  be 
rendered  aseptic,  and  plugged  w^ith  strips  of  sterilised  gauze,  the 
pai't  placed  within  the  wound  having  been  wrung  out  of  solution  of 
formalin  {i  in  500  or  750),  or  turpentine,  and  pressure  applied  as  above. 
The  patient  should  be  kept  as  quiet  as  possible  with  morphia  ;  the  diet 
sboukl  he  restricted  and  given  at  regular  intervals,  and  without  stimu- 
lants unless  absolutely  required.  The  cases  collected  by  Mr.  Poland 
{kii\  supra  citf  pp,  116,  117)  show  that  while  haemorrhage  may  occur 
as  early  as  the  eiglith  day,  it  may  be  deferred  till  the  twenty -sixth  or 
forty-sixth  day,  the  ligature  having  come  away  on  the  twentieth  day  in 
either  case.  In  neither  of  these  two  latter  cases  had  the  wound  healed  ; 
in  the  first,  the  patient  had  been  allowed  to  get  up;  in  the  second, 
pyfemia  was  present. 

The  above  and  the  following  remarks  apply  chiefly,  of  course,  to  the 
days  when  ligature  of  arteries  for  aneurysm  was  much  more  common, 
before  the  period  of  aseptic  surgery  and  the  employment  of  sterile 
ligatures. 

The  mme  writer  (liM?»  mtpra  eit.<,  p.  125)  thua  sums  ap  the  sources  of  hemorrhage  : 
(ff)  Frofn  theitw^  either  primartj  from  puncture  during  the  oi)cration»  or  ^erondary  from 

ulcemticm  or  rupture  at  an  early  period,  or  Inter  after  inflamumtion  and  suppuration  and 

giving  way  of  the  sac. 

(*)  Frtfm  the  li^aiured  part^  in  consequence  of  non -obi iteration  of  the  artery  when 

the  ligature  Is  becominf^  deUiched,  the  haemorrhage  being  genernlly  from  the  peripheral 


*  In  a  krge  hospital  where  relaya  of  a»ist&nta  are  available,  digitid  prenaure  may  be 
made  use  of. 
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end  of  line  artefy  tied.    U  nuiy  be  due  ft1«o  to  an  nniioand  fitait«  of  the  ooatt  of  Uie  artery, 

iuch  as  dilaUnl,  thinned  cotktA  or  Atheromutotis  degenerfttion. 

It  Ib  worth  remembering  thai  this  hasmorrbage  is,  in  exoepUonai  casea,  reooTered  from. 

Mr.  Poland  (^Uh\  gup  fa  cif,^  p.  127)  quotes  four  oaaea  from  tbe  coUeotion  of  Kocber 
which  recovered  alter  the  use  of  «typtici*,  prewure,  and  oold,  and  addi  one  auder  tbe  care 
of  J!)ir  W«  Fergu88on  {Etiift.  Med,  and  JSmrg.  Jtmm.,  iSji.p,  309),  in  wbicb  the  hiemorrhage 
was  arrested  promptly  and  for  good  by  proBfini^  applied  immodiatelj  by  the  patient's  wife. 

(ill,)  Suppuration   of  the   aac.     The   fre([uencr   of  this   untoward 

accident  has  been  already  aDuded  to  (p.  783),  It  is  due  to  the  close 
proximity  uf  the  ligature  to  the  sac,  witliout  any  intervening  branchj 
whereby  the  necessary  coagtilum  is  hut  ill  formed  and  loose,  acting 
as  a  foreign  body,  and  liable  to  set  up  irritation,  inflammation,  and 
its  consequences. 

Every  endeavour  should  be  made  to  prevent  its  occurrence  by 
forbidding  all  handling  of  the  aneurysm* 

If  evidence  of  it  occur,  and  the  swelUng»  which  has  at  first  diminished 
in  size,  again  about  the  second  or  third  week  steadily  iuereasing  in 
size,  become  tense  and  painful »  but  without  pulsation,  it  must  be 
opened  by  a  sufficiently  free  incision,  carefully  emptied  of  pus  and 
clots,  drained,  and  well-adjusted  pressure  applied.  If  the  wound  have 
not  healed,  and  particularly  if  it  is  infected,  hffiuiorrbage  is  extremely 
likely  to  occur  after  opening  the  sac — an  ominous  complication,  which 
can  only  be  met  by  plugging  with  aseptic  gauze  and  using  firm  pressure 

{p.  787). 

(iv.)  Atrophy,  stiffness,  and  weakness  of  the  limb.  These  must  be 
met  by  warmth,  use  of  electricity,  and,  above  all,  by  perseveriugly 
used  massage. 

The  condition  which  is  so  common  in  the  lower  extremity  after  an 
analogous  operation  (see  Ligature  of  External  Iliac),  in  which  the 
limb  long  remains  in  a  state  not  far  removed  from  gangrene,  is  much 
less  coninion  in  the  upper  extremity. 

Bi£Q.culti68  and  Accidents  whicli  may  be  met  with,  and  Points 
to  ayoid^  during  the  Operation. 

1.  Sternu-mastoid  and  trapezius  almost  meeting. 

2.  A  short  full  neck  with  much  fat  botli  above  and  beneath  the  deep 
fascia. 

3.  Clavicle  much  pushed  up.  This  may  be  due  to  the  patient  having 
carried  his  shoulder  raised  to  relieve  the  painful  pressme  on  the  nerves, 
or  to  the  presence  of  an  aneurysm. 

4.  The  arter}'  may  be  displaced. 

This  deviation  from  its  usujil  course  may  be  accjuiredi  as  in  a  case  of  Warren's 
(Poland,  lot,  jtupru  t^it,,  p.  77)^  where  the  left  subclavian  was  caised  and  diBplaoed  by 
a  cni'vature  of  the  spine  in  a  woman,  aged  30,  the  subject  of  an  aueuryam  (attributed 
to  strain)  about  the  Bize  of  a  pigeon's  egg,  Ju^t  aljove  the  tfcupuliix  end  of  tbe  claTicle. 
Ligature  was  performed  by  an  iuciaiun  matie  obliquely  from  the  outer  edge  of  the  stemo- 
mafltoid  towards  the  aeromio-elavicnlar  jotDl,  the  pukation  of  the  artery  being  tbe  guide< 

Congenital  deviations  which  have  been  met  with  are  the  artery  perforating  the 
Bcalenns  antieus,  or  lying  in  front  of  it  or,  aa  usualf  behind  this  muscle,  but  now 
cloeely  accompanied  by  its  vein. 

5.  Tbe  soft  parts  infiltrated,  oedematous,  or  matted  together  owing 
to  the  presence  and  irritation  of  an  aneurysm,  aided,  perhaps,  by 
previous  attempts  at  cure  by  pressure. 
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6.  Great  engorgement  of  the  veinB  met  witli  here,  due  to  the  presence 
of  an  aneurysm^  and  increased  by  the  aiiEesthetic, 

7.  All  aneurysmal  sac  very  prominent  and  liable  to  be  punctured  in 
the  operation, 

Tim  accident  tcwik  place  in  tlie  hands  of  tbe  elder  Tmvers.  The  sac  was  as  large  as  a 
swan*s  egg,  and  puisated  strongly.  The  patient  died  on  the  third  chiy  after  the  opera- 
tion, with  effusion  into  thti  right  |>leurtt.  The  ligature  was  firmly  seated  on  the  artery 
at  the  root  of  the  sac  and  arljoinjng  tbe  outer  e*lge  of  the  scalenus.  The  sac  had  a 
pouchdike  enlargement  upwards^  which  elonely  overlaid  the  art^ery  on  the  pectoral 
side ;  and  thia>  having  been  penetrated  in  tbe  passage  of  the  needle,  had  occasioned 
the  profu&e  arterial  hsenaorrhage  without  saltoa,  which  was  not  arrested  by  the 
tigbteninjaf  of  the  ligature,  and  which  wa«  only  controlled  by  introducing  a  sponge 
tent  int^:^  the  wonnd.  The  same  accident  is  stated  by  Sir  .h  E.  Bnobsen  to  have 
happened  to  Cusack  while  ligaturing  the  Bubclavian  for  a  diffused  aneurysm  of  the 
axillary  artery. 

The  alarming  gush  of  blood  which  t^mk  place  was  arrested  by  plugging  the  wound^ 
bnt  the  b^morrbage  recurred  fatally  on  the  t^nth  day. 

8.  Wound  of  the  supra-scapular  artery  necessitating  ligature  of  tliis 
branch*  As  a  rule  this  artery  lies  too  low  down  to  be  injured— a. 
complication  to  be  extremely  deprecated,  as  it  is  one  of  the  chief '^ 
channels  by  which  the  collateral  circulation  is  established  {p.  783), 
In  about  one  out  of  every  three  cases  the  posterior  scapular  will  he 
foutid  to  arise  from  the  third  part  of  the  subclavian  as  a  separate 
branch,  Erichsen  (Surgery^  vol,  ii.  p.  208)  advised,  if  this  condition 
were  met  with,  that  the  ligattu'e  should  he  applied^  as  far  as  possible, 
"  to  the  proximal  side  of  the  branch.  If  necessity  obliges  the  ligature 
to  be  applied  close  to  the  branchy  it  is  perhaps  safer  to  tie  tit  is  also,  as 
the  anastomosis  of  vessels  in  this  region  is  so  abundant  that  the  risk 
of  gangrene  from  the  obliteration  of  a  single  branch  would  be  very 
smalL"  But,  according  to  the  results  of  a  necropsy  in  which  Mr* 
Key  had  tied  the  artery  twelve  years  previously  for  axillary  aneurysm, 
both  the  posterior  aitd  the  supra- scapular  are  very  important  channels 
by  which  the  blood  is  carried  into  the  axillary  through  the  infra- 
scapular  {Gitif's  IIosp,  Rep.^  1836). 

Any  artery  crossing  the  subclavian  should  be,  normally,  the  trans- 
verse cervical-  This  or  any  other  vessel  which  may  be  an  artery  should 
be  drawn  aside  with  a  strabismus-hook. 

9.  Pulsation  in  the  artery  weak  or  deficient,  or,  on  the  other  hand, 
excited  and  tutnidtuous  (p.  786). 

10.  Including  a  cord  of  the  brachial  plexus  (p,  786). 

11.  Injuring  the  pleura.  This  has  happened  on  several  occasions 
during  the  passage  of  the  needle  round  the  artery,  owing  to  the  close 
proximity  of  the  serous  membrane  to  the  vessel,  and  the  difficulty 
in  passing  the  needle,  especially  when  the  clavicle  is  much  raisetl, 
rendering  it  impossible  to  pass  the  needle  from  below,  and  thus  away 
from  the  pleura. 

Erichsen  {Inc,  supra  c it. ^  vol  Ai.  p.  212)  considered  inllammatiou  of  the 
contents  of  the  tliorax  to  be  the  most  frequent  cause  of  death,  proving 
fatal  in  one  out  of  every  2*5  cases.  This  is  not  pytemic,  but  arises  from 
causes  essentially  connected  either  with  the  operation  or  with  the 
aneurysm  itself.  **  These  are  referable  to  three  heads,  (i)  Septic 
inflaiBjuation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 
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extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  .  .  . 
(2)  The  sac  may,  by  its  pressure  inwards,  encroach  upon,  and  give  rise 
to  inflammation  of,  that  portion  of  the  pleura  which  corresponds  to  its 
posterior  aspect.  (3)  Division  of  the  phrenic  nerve  would  necessarily, 
by  interfering  with  the  respiratory  movements,  induce  a  tendency  to 
congestion  and  inflammation  of  the  lungs ;  and  although  such  an  acci- 
dent must  be  a  very  rare  one  in  cases  of  ligature  of  the  subclavian  for 
axillary  aneurysm,  yet  it  undoubtedly  has  occun*ed,  as  I  have  myself 
witnessed  in  one  case." 

12.  Injuring  the  nerve  to  the  subclavius,  or  including  it  in  the 
ligature.  This  nerve,  derived  from  the  junction  of  the  fifth  and  sixth 
cervical,  usually  gives  a  filament  to  the  phrenic.  If,  as  occasionally, 
happens,  this  filament  is  replaced  by  a  nerve  constituting  an  important 
part  of  the  origin  of  the  phrenic,  injur}'  to  it  will  be  followed  by  urgent 
and  speedily  fatal  dyspnoea. 

13.  Injury  to  the  subclavian  vein.  This  is  rare,  as  the  vein  lies 
below  and  well  away  from  the  artery.  But  if  ligature  were  called  for 
in  a  case  in  which  the  vein  accompanied  the  artery  between  the  scaleni, 
this  deviation  would  prove  embarrassing. 

I  have  spoken  at  p.  786  of  division  of  the  scalenus  anticus  if  the 
surgeon  does  not  find  the  part  of  the  artery  beyond  this  muscle  healthy. 
It  is  not  needful  to  speak  at  length  and  separately  of  this  step,  as  it  is 
a  mere  extension  of  the  operation  for  ligature  of  the  third  part,  the 
muscle  being  also  only  divided  in  part.  Mr.  Poland  {loc.  supra  ciL, 
p.  128)  points  out  that,  of  eight  cases  in  which  the  scalenus  was 
partially  divided,  five  recovered,  and  that  of  these  five  recoveries  the 
operation  was  on  the  left  side.  These  cases  thus  fully  prove  that  a 
ligature  may  be  placed  on  the  second  part  of  the  artery  without  fear 
of  want  of  thrombus  formation  or  of  injury  to  important  parts.* 

LIQATUBE  OF  THE  FIBST  FABT  OF  THE 
SUBCLAVIAN.t 

As  this  operation  has  been  performed  by  surgeons  of  the  highest 
eminence,  and  as  it  affords  good  practice  on  the  dead  subject,  it  will 
be  given  here.  How  far  the  improvements  of  modern  surgery,  aided  by 
recently  introduced  ligatures  and  removal  of  the  inner  part  of  the 
clavicle,  will  ever  render  this  a  successful  operation,  and  meet  that 
secondary  hsemorrhage  which  has  proved  so  fatal  from  the  distal  side 
of  the  ligature,  owing  to  the  facility  with  which  the  numerous  collaterals 
bring  in  blood  to  this  spot,  remains  to  be  seen. 


*  As  flhown  by  Mr.  Poland,  the  remarks  of  Porter  on  the  numerous  and  great  perils  of 
this  o[>eration  are  scarcely  borne  out — viz.,  the  phrenic  on  the  scalenus  anticus ;  the  thoracic 
duct  lying,  on  the  left  side,  at  the  inner  edge  of  the  muscle ;  the  three  large  branches 
usually  given  off  by  the  subchivian  while  between  the  scaleni ;  and  the  close  proximity  of 
the  first  dorsal  nerve  behind  the  artery. 

t  These  remarks  refer  chiefly  to  the  right  subclavian.  A  ligature  has  certainly  once 
been  placed  on  the  first  part  of  the  vessel  on  the  left  side,  l^r.  Roiigers,  of  New  York, 
being  the  operator,  and  losing  his  patient  from  haemorrhage  on  the  fourteenth  day. 
Sir  J.  E.  Erichsen  (Joe.  tupra  cit.)  states  that  Sir  A.  Cooper  failed  in  an  attempt  to  secure 
the  vessel,  and  that  he  is  said  to  have  wounded  the  thoracic  duct.  See  also  Sir  W, 
Mitchell  Banks'  remarks  p.  806.    Mr.  Stonham's  successful  case  is  given  at  p.  792, 
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Rklatioks* — These,  owing  to  the  greater  depth  of  the  artery  on  the 
left  side,  must  be  given  separately. 

In  Front* 

Skin  ;  fasciae. 

Sterno-mastoid  ;  sterno-liyoid ;  sterno- thyroid. 
Internal  jugular  and  (often)  vertebral  vein. 
Vagus  ;  phrenic  ;  cardiac  nerves. 

Right  snbclaTian  (first  part). 

Behind, 

Recurrent  laryngeal ;  sympathetic, 
Longu9  colli ;  pleura  (and  beneath) , 

In  Front, 

Sterno-mastoid  ;  aterno-hyoid  ;  stemo-thyroid. 

Pleura ;  lung* 

Vagus  ;  phrenic  ;  cardiac  nerves. 
Internal  jugular  ;  innominate  veins. 
Common  carotid. 


OUTSIBE. 

Pleura. 


Lett  RuMavian 
(firat  part). 


Ikside. 

Trachea, 

(Esophagus  ;  thoracic 
duct. 


Behind. 

Sympathetic. 

(Esophagus  ;  thoracic  duct. 

Longus  colli. 

Operation. — This  resembles  ligature  of  the  innominate.  The  follow* 
ing  account  is  taken  from  Mr.  Barwell* : 

A  trtatigtilaf  flap  baring  been  ttirned  upwards  and  outWArdflT  and  hoih  beadi  of  the 
sterno-mastoid  divided^  the  anterior  and,  if  needful,  the  externa!  jugular  veins  are  sectired 
with  double  cliromic-gnt  ligatures,  and  dividetl.  The  fascia  oyer  the  sterno-hyold  being 
exposed^  ^' the  directori  after  a  little  op<;ning  in  the  aponeurosis  has  been  made,  can  be 
insinuated  behind  that  muscle,  which  alia  nciust  be  Bevereil.  It  h  well  now  to  look  and 
feel  for  the  camtid  artery  before  going  on  to  divide  the  sterno- thyroid,  whose  outer  edge 
covers  that  vessel,  and  never,  a^  far  as  my  experience  of  the  dead  subject  goes,  ooncoali 
the  subclavian."!  The  finger  of  the  i-tperalor,  after  division  of  the  sterno-hyoid,  rendilj 
detects  the  longitndinal  course  and  pulsation  of  the  carotid,  and  may  with  eaae  push  the 
edge  of  the  stemo-thyroid  from  oE  its  sheath  inwanl,  in  which  position  the  mttscle  should 
be  bekl  with  a  blunt  hook.  When  the  sheath  of  the  vessel  is  thua  brongbt  into  vicw^  the 
operator  Rhonhl  look  for  the  large  veiue  that  always,  bat  more  eepecially  It  there  have  been 
dyspnoea,  overlie  it.  Choosing  a  vacant  spot,  he  merely  nicks  the  loose  structure  in  wbleh 
they  lie,  and  then  pushes  them  up  and  down,  tearing  the  oeDnlm'  tissue  a  little,  till  the 
dense  Rbrous  sheath  U  bared  sufficiently  first  to  have  a  small  opening  made  in  it,  and  then 
to  be  slit  up.    This  should  be  done  on  the  front  and  inner  ojipect.     Now,  at  this  jmrt  the 

•  In^^rn,  Eneycl,  Surff.,  vol,  iii,  p.  513, 

f  *♦  The  mere  division  of  the  muscle  ia  in  itself  nnimfMrtant,  but  there  lies  bchmd  it  a 
plexus  of  large  veins,  passing  from  the  thyroid  body  to  the  int42mAl  jugular,  generally 
distended  by  the  dyspncea  accompanjiug  aneurysm  at  the  root  of  the  neck.  Their 
division,  causes  profuse  bleeding,  and  subsequent  difficulty  in  rooognislng  the  deeper 
parts." 
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vein  diverges  a  little  tram  the  arterji  so  as  to  leave  a  triangolar  interval,  through  whii^ 
the  vaguB  runs*  A  blont  hook  h  plaeed  over  this,  and  it  is  to  be  drawn  with  the  jugnlar 
▼ein  gently  outward.  The  next  point  la  to  find  the  subclavian.  To  do  this  the  opeimtor 
mnst  remember  that  the  usual  dcfvsnption  and  delineation  of  the  innominate  bifnrcation  is 
locorrect.  It  is  generally  deplete<l  as  If  the  two  branches  torn  side  bj  aide  and  almost  at 
right  angles  to  each  other.  In  reality,  the  subclavian  springs  behind  the  carotid,  and  the 
angle  between  the  two  vesnels  \b  very  acate.  Therefore,  t-o  detect  the  subdaviiui,  the 
operator  must  place  his  finger  at  the  back  and  outer  part  of  the  carotid,  when,  paasing 
it  down,  he  comes^  generally  a  few  linei  above  the  clavicle,  to  the  slightly  divergent  pnl- 
tating  line  of  the  subclavian,  which  Uei  deeper  than  the  carotid  by  the  whole  diameter  of 
that  veseel. 

In  selecting  the  spot  for  placing  the  ligTiturc,  it  is  well  not  to  pat  it  quite  close  to  the 
blfnnmtiont  bat  also  not  too  near  the  scaleni,  lest  the  recurrent  laryngeal  or  the  phrenic 
ihould  be  Injured.  The  vagus  and  the  jugular  vein  should  be  kept,  not  too  forciblj, 
Otitwiirdtt  and  the  needle  should  bo  passed  from  below,  while  with  his  left  forefinger  the 
surgeon  gently  presses  the  pleura  downwards  and  outwards.  Some  obstruction  behind 
the  artery  will  very  likely  be  encountereti,  but  it  la  better  gently  and  patiently  to  over- 
come this,  and  never  on  any  account  to  att<?mpt  to  pass  the  needle  the  other  way  ;  for  if 
this  be  attiempted,  the  instrument  is  ccrtjiin  to  penetrate  the  pleura.  Having  now  passed 
and  tied  the  liguture^  the  eurgeou  should  consider  the  advisability  of  also  securing  tba 
vertebraL  It  lies  in  the  groove  between  the  longus  colli  and  scalenuSf  so  that  the  jugular 
vein  must  now  be  held  inwards  ;  the  dissection  already  made  will  have  so  nearly  exposed 
the  artery  that  a  few  touches  with  a  director  will  lay  it  sufficiently  bare  to  allow  the 
panagc  of  the  needle.  The  position  of  the  phrenic  nerve  on  the  anterior  scalene,  outside 
and  a  good  deal  in  frt>nt  of  the  ve-ssel,  guards  it  against  much  risk  of  iniury^  but  still  it 
must  be  carefully  avoided.  The  operator  must  not  mistake  the  inferior  th>Toid  (which  is, 
however,  much  amaller,  and  usuully  at  this  part  external)  for  the  vertebral  •  itself. 

As  Mr,  Stonham's  case  of  ligature  of  the  first  part  of  the  left  sub- 

clavian  for  aoeurysm  of  the  first  and  second  parts  of  this  vessel  {Lancet, 
Aug»  2f  1902)  is  one  of  the  few  cases  in  which  this  operation  has  been 
completed  and  ended  successfully,  I  give  the  details.  They  emphasise 
in  the  strongest  way  the  need  of  removing  the  inner  part  of  the  clavicle 
in  these  cases  (p.  803),  The  patient  being  in  the  usual  position,  with 
shoulders  raised,  **  a  vertical  incision^  about  6  inches  long,  was  made 
parallel  to  the  sternal  head  of  the  sterno-mastoid,  the  centre  being  over 
the  stemo-clavicular  joint.  In  its  lower  half  the  incision  was  carried 
right  down  to  the  sternum  ;  a  second  incision  was  then  made  along  the 
inner  half  of  the  clavicle,  the  knife  being  here  also  earned  down  to  the 
bone.  The  inner  part  of  the  clavicle,  for  about  ij  inches  isolated 
Bubperiosteally  while  the  deeper  parts  were  protected,  was  removed.  The 
floor  of  the  wound  was  now  seen  to  consist  of  a  portion  of  the  clavicular 
periosteum,  a  layer  of  the  deep  cervical  fascia,  and  muscular  tissue* 
By  means  of  two  pairs  of  dissecting-forceps  the  outer  edge  of  the 
muscular  layer  was  clearly  defined,  the  muscles  being  the  sterno-hyoid 
and  stemo-tbyroid  ;  these  were  drawn  inwards.  Further  blunt  dissec- 
tion revealed  the  carotid  running  vertically  upwai'da  along  the  inner 
border  of  the  wound,  which  was  now  becoming  very  deep.  On  the  outer 
side  and  below  was  the  dome  of  the  pleura,  covered  hy  the  junction  of  the 
Bubclavian  and  internal  Jugular  and  a  short  piece  of  the  left  innominate 
vein.  These  veins  were  drawn  carefully  downwards  and  outwards,  when, 
deeply  behind  them,  about  two-thirds  of  an  inch  of  the  subclavian 
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*  "In  certain  caaes  the  aneurysmal  sac  overlying  the  vertebral  art 
luaoooaibie.'* 
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artery  was  revealed,  surrounded  by  a  little  loose  fat.  The  thoracic 
duct  was  not  seen,  nor  any  veins  or  nerves  other  than  those  mentioned/' 
The  artery  was  now  tied  with  little  diflSculty  by  means  of  a  ligature  of 
salicylic  acid  floss  silk  passed  from  within  outwards  by  means  of  an 
ordinary  aneurysm-needle.  The  ligature  was  tied  with  a  surgeon'H 
knot,  only  sufficient  force  being  used  to  occlude  the  vessel. 

Within  two  months  of  this  skilfully  performed  operation  the  anourysm 
was  again  enlarging  and  pulsating.  By  means  of  an  incision  similar 
and  a  little  external  to  the  first,  a  triangular  flap  was  turned  outwards 
and  upwards.  "  The  remains  of  the  clavicular  head  of  the  stcrno- 
mastoid  were  drawn  outwards  and  the  internal  jugular  vein  exposed. 
Blunt  dissection  external  to  the  vein  exposed  the  anterior  scalenus 
and  phrenic  nerve.  The  jugular  vein  was  drawn  inwards,  and  the 
muscle  outwards.  The  transverse  process  of  the  sixth  cervical  vertebra 
was  exposed.  A  vessel  of  no  great  size  was  now  defined  in  the  position 
of  the  vertebral  artery,  and  was  ligatured  with  silk ;  the  ligature 
unfortunately  broke,  dividing  the  vessel,  which  was  secured  with  dif- 
ficulty, and  tied  at  both  ends.  No  other  vessel  could  bo  found  in  this 
situation,  though  the  foramen  through  the  transverse  process  could  bo 
clearly  defined.  A  second  vessel,  the  inferior  thyroid  artery,  was  also 
tied.''  As  ligature  of  these  two  vessels  did  not  arrest,  though  it 
materially  diminished,  the  pulsation  in  the  sac,  a  distal  ligature  was 
applied  to  the  third  part  of  the  axillary  just  above  the  sub-scapular 
branch.  Complete  arrest  of  pulsation  followed.  The  aneurysm  was 
eventually  completely  cured.  Mr.  Stonham  saw  his  patient  nearly 
three  years  later,  when  he  continued  quite  well,  and  was  doing  light 
work  as  a  carpenter. 

LIGATUBE  OP  THE  INNOMINATE. 

There  have  certainly  been  over  twenty  cases,  and  in  only  about  five 
have  the  patients  survived. 

One  of  these  is  the  well-known  case  of  Dr.  Smyth's,  of  New  Orleans 
(Syd,  Soc.  Bien,  Retr,,  1865-6,  p.  346),  which  occurred  before  the  days 
of  antiseptic  surgery.  The  second,  under  the  care  of  Sir  W.  Mitchell 
Banks,  has  never  been  pubHshed.  I  am  enabled,  through  his  courtesy, 
to  give  this  case  below  (p.  805).  A  third  successful  case  of  ligature  of 
the  innominate  has  been  published  by  Dr.  Lewtas,  of  the  Indian  Medical 
Service  (Brit.  Med.  Journ.y  1889,  vol.  ii.  p.  312).  While  this  case,  most 
creditable  to  the  operator,  shows  what  skill  and  coolness  can  efl'ect  in 
a  terrible  emergency,  and  while  it  proves  that  a  catgut  ligature  in  a 
healthy  innominate  will  withstand  the  force  of  the  blood  coming 
a  tergo,  it  must  be  remembered  that  the  subclavian  aneurysm  here  was 
a  traumatic  one  of  only  one  month's  duration,  the  artery  was  healthy, 
and  the  patient  only  20. 

A  month  before  his  a<imi88ion  a  piece  of  the  breech  of  a  bursting  gun  had  lodged 
above  the  right  clavicle.  A  swelling,  about  the  size  of  a  foetal  hea<i,  occupied  the 
lower  part  of  the  posterior  triangle,  hard  to  the  touch  and  not  pulsating.  From  a 
partially  healed  wound  brownish  blood  had  been  oozing  for  three  days.  As  the  man 
was  anxious  for  removal  of  the  foreign  body,  and  as  the  case  seemed  to  be  one  of 
deep  cervical  suppuration,  the  opening  was  enlarged  sufficiently  to  admit  the  little 
finger,  and  a  fragment  of  steel,  weighing  three  drachms,  removed  with  dressing-forceps, 
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This  wBi  fallowed  hj  an  nUrtniDg  rush  of  blood,  to  profuse  as  to  reoder  impoflible 
discoTcry  of  the  bleeding-point.  Fortunately  the  finger  detected  the  opening  in  tlie 
Bubclavi&Q  behind  the  scalene,  and  by  preasare  an  assisUuit  thus  arroited  the  hsmor- 
rhage.  The  man's  condition  being  despeiate,  it  was  decided  to  tie  the  innominate  and 
carotid,*"  Tim  was  done  by  an  incision  aJong  the  inner  bonier  of  the  stemo-mnstoid  azkd 
notching  the  sterno>byoid  and  stemo-thjroid.  The  two  Tesaels  were  aecnred  with  cat^t 
ligainres.  A  drainage-tnbe  was  inserted  into  the  extensive  cavity  of  the  original  wound* 
some  of  the  ooagula  which  filled  this  being  remofed    The  patient  made  a  good  reooTciy. 

Mr.  CoppiDger  (Lancet,  1893.  voL  ii.  p.  327;  Tram,  Royal  Acad.  Med, 
Irebuidf  vol.  xi.,  1893,  p.  243)  briefly  mentions  a  case  in  which  he  suc- 
cessfully tied  the  inoominate  for  a  large  stihelaviaii  aDeurysm,  A  vertical 
incision  was  employed,  and  silk  was  used  for  the  ligature.  The  patient 
was  seen  at  St*  Bartholomew's  Hospital  two  and  a  half  years  after- 
wards^  and  was  quite  free  from  any  trace  of  his  aneurysm  (Sheen). 

Another  brilliantly  successful  case,  and  one  moat  encouraging  to  the 
Burgeoui  was  under  the  care  of  Mr.  C.  J.  Symouds.  It  has  not  yet  been 
published,  and  I  am  indebted  to  my  colleague  for  the  following  notes  of 
the  case : 

Q.  McOann,  aged  55,  was  admitted  October,  1894,  for  a  lubclaTio-axillary  anearysm. 
The  moit  prominent  {ytkri  of  the  eao  was  jntt  below  the  clavicle.  The  whole  of  the 
8UpnM3laTionlar  space  waa  filled,  and  the  puleating  swelling  extended  backwarda  nnder 
the  trapetiua  to  the  scapnla.  It  waa  just  possible  to  limit  the  aweUing  at  the  bolder 
of  the  fltemQ-mastoid,  Fearing  that  the  arterj  would  be  unhealthy  in  it«  second  part, 
it  woa  decided  to  attempt  to  ligature  the  first  part  of  the  subclavian,  and  if  this  proved 
difficult  or  impoealble,  to  secure  the  innitminate.  On  November  5  a  vertical  incision  wai 
made  between  the  two  heads  of  the  stem o- mastoid  mnscle^  and  without  much  trouble  the 
flret  part  of  the  subdaTian  was  identified.  On  attempting  to  pass  the  neetlle,  a  short 
aharp  gush  of  blood  occurred,  which  stopped  on  withdrawing  the  needle.  A  further  dis- 
section of  the  artery  was  made,  but  again,  on  passing  the  needle,  the  hmmorrhage  was 
repeated  with  greater  force.  Pressure  of  the  linger  stopped  it  at  once,  and»  though  the 
presanre  wuf^  remove^!,  the  hemorrhage  waa  not  repeated.  As  apparently  aome  large 
branch  of  the  thyroid  axis  was  injured,  it  was  decided  to  ligature  the  innominate.  The 
sternal  bead  of  the  sterno- mastoid  was,  therefore,  divided,  and  an  incision  matJe  in  the 
median  line.  Thus,  there  were  two  vertical  inciaions  joined  by  a  transverse  one  along  the 
inoer  third  of  the  clavicle.  The  slcrno-hvoid  and  thyroid  were  divided,  and  sobaequently 
sutured  with  catgut.  The  common  carotid  was  easily  reached,  and  surrounded  with  a  silk 
ligature,  Slight  traction  wah  made  upon  this  ;  the  beginning  of  the  sulx:1avian  was 
identified,  and  then  the  innominote  brought  into  view.  This  was  secured  by  a  silk  ligature 
and  the  wound  clfjsed.  The  muscles  were  sutured  with  chromic  catgut.  The  ligature  was 
of  atout  floas  silk.  After  a  few  days  two  openings  appeared,  one  over  the  inner  end  of  the 
clavicle  and  one  in  the  first  vertical  incision.  Through  both  of  these  several  pieces  of 
cat^t  came  away,  and  one  piece  of  silk.  The  man  roatle  otherwise  an  nnintermptfid 
recovery,  the  pain  rapidly  disappeared,  and  the  aneurysm  became  quite  hard.  When  seen 
in  June,  1895,  the  uiiefulnesv^of  the  hand  and  arm  was  gradually  returning  ;  the  aneurysmal 
sac  was  hard,  but  stiU  obvious.  There  waa  no  pulsation  in  the  brachial  or  radial.  Pulsa- 
tion could  be  felt  in  the  carotid  above  the  ligature. 

Mr.  8ymond9  reported  to  Mr*  Sheen  in  1904,  '*  Thi§  man  died  some  time  ago  of  a 
gene  ml  mulady." 

Dr,  H.  L.  Burrell  published  {Botton  Med.  and  Surff.  Jotirti.^  Aug.  8, 
1895)  a  carefully  reported  case  of  ligature  of  the  innominate  for  a 
fusiform  aneurysm  of  the  right  subclaviau  and  inuoininate.  As  iu  this 
case  death  occurred  from  cardiac  collapse  (the  hejirt  being  dilated  and 
hypertrophied)  three  months  after  the  operation,  the  wound  having 
healed  seventeen  days  after  the  operation,  it  must  he  considered  a 
successful  one  as  far  as  surgery  and  the  operation  go. 
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^The  following  point*  are  of  much  interest : — (i)  The  inner  end  of  the  clftTJcle,  the 
Btemo-clflvicular  joints  and  the  right  half  of  the  notch  of  the  Bternum  for  about  an  inch, 
were  remoTed  (p.  803).  (2)  The  fualfonn  aneurysm  of  the  snbckTifln  and  caroiid 
extended  on  to  the  innominate  itself ^  sufficient  spaoe  being  left  to  place  a  ligature  between 
this  fusiform  extension  and  the  liortA.  Two  ligatarea  of  flat-bmided  silk  were  used.* 
The  first  was  |>laced  tliree-qnarters  of  an  inch  from  the  aorta.  Both  were  tied  in  *'  square 
knots/*  Fidlj  three  roinutea  were  token  in  tying  the  first  ligature^  this  being  gradually 
tightened  until  the  circulation  was  completely  cut  oft.  The  second  ligature  waa  placed, 
In  the  aame  manner^  ball  an  inch  higher  up.  As  each  ligature  was  tightened  the  coats 
were  felt  to  £ive  way.  At  the  necropsy  the  inoominate  showed  an  extreme  degree  of 
endarteritis.  The  artery  was  occluded  by  the  upper  Ugature  ;  by  the  lower  one  it  waa 
severed,  consecutive  healing  ulong  the  line  of  scveranee  having  taken  place.  Continuity 
of  the  lumen  of  the  artery  had  followetl  here,  and  the  ligaiure  was  found  within  the 
veaself  probably  covered  by  a  thin  layer  of  the  intima.  While  the  fusiform  aneurysm  had] 
shrunk,  very  little  clot  had  formed  at  the  site  of  Hgatare.  For  this  reason  Mr.  Burrell»  in 
another  case  of  fusiform  aneurysm  in  this  situation,  would  tie  the  carotid » if  possible  the 
aul>clavian  in  its  first  jmrt,  and,  if  practicable,  the  vertebral. 

It  is  noteworthy  that  the  operation  took  an  hour  and  a  half,  and  that  tfaongh  thd| 
patient,  with  general  arterio-selerosia  and  a  dilated  and  enlarged  hearty  was  under  the 
influence  of  ether  all  this  time^  no  ill  effect  followed. 

The  extreme  danger  of  the  operation  is  due  partly  to  difficulties 
which  ma}"  be  met  with  at  the  time  of  its  performance— difficulties 
which  have  driven  most  skilful  surgeons  to  abandon  the  operation — 
but  chiefly  to  the  frequency  of  secondary  htemorrhage. 

In  an  operation  which  must  be  performed  at  such  long  intervals  it 
will  be  some  time  yet  before  we  know  how  far  modern  aseptic  surgery 
is  able  to  diminish  the  above  moilality,  with  the  absence  or  diminu- 
tion of  suppuration,  the  more  rapid  healings  the  firmer  thrombosis,  and 
the  improved  ligatures.  Lord  Lister,  speaking  of  antiseptic  ligatures 
in  1869,  wrote  thus  sanguinely ;  **  For  my  own  part,  I  should  now 
without  hesitation  undertake  ligature  of  the  innominate,  believing  that 
it  would  prove  a  very  safe  procedure/* 

Two  other  cases  have  in  late  years  been  fully  reported — viz.^  Mr,  Thomson's  and  Mr, 
Bennet  Hay's.  In  spite  of  all  the  care  taken,  and  the  use  of  modem  ligatures,  neither  of 
these  cases  ended  BuccessfuUy,  Mr.  Thomson's  jiatient  died  on  the  forty-second  day»  of 
hiBmorrhage,  which  began  on  the  thirtieth  day.  It  was  believed  that  the  sinus  which 
resttited  from  the  d  mi  n  age -tube  becaroe  septic^  and  that  the  p\ia  liad  ulcerated  into  the 
innominate  at  a  pciint  quite  unconnected  with  the  ligature^  the  latter  (ox-aorta  fumiiihed 
by  Mr.  Barwell)  haring  disappeared,  Mr.  May*s  patient  died  of  secondary  haemorrhage 
on  the  nineteenth  day^  caused  by  the  large  and  very  hard  knot,  which  had  been  tied  In  the 
ligature  used,  uleemting  into  the  Tessel  (p,  796). 

Two  more  cases  are  given  in  detail  below  :  Sir  W.  M,  Banks*  case, 
with  death  from  haemorrhage  on  the  thirty-seventh  day  after  ligature 
of  the  first  part  of  the  subclavian,  subsequent  to  ligatnre  of  the  inno- 
minate (p,  805) ;  and  my  own,  fatal  on  the  tenth  day  from  exhaustion 
brought  on  by  incessant  restlessness  in  an  alcoholic  patient,  with 
probahlj  some  infection  of  the  wound  (p.  807), 

Two  more  recent  cases,  each  finally  sueceisisful  after  other  operations 
which  emphasise  the  gravity  of  this  condition,  must  be  alluded  to. 
They   are   recorded   by   Mr.   W*    Sheen,   of  Cardiff  (Ann.  of  Surg., 

♦  Two  ligatures  are  considered  necessary,  "  one  to  act  as  a  brcakwatef  by  obstructing 
the  constantly  recurring  waves  of  blood  coming  from  the  aorta/' 
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July,  1905),  and  Dr.  B.  F.  Cnrtxn  (ihukm,  October,  1901),  Mr,  Sheen's 
paper  contaitis  full  refereuces  to  other  cases. 

Mr.  Sheen's  patient  was  46.  The  aneatystn  n^ected  the  aeoond  and  thmj  parte  of  the 
ri^ht  subclavian.  The  innominate  wai  reached  hj  a  flre-iaoh  median  incision,  without 
removal  of  boxie,  and  the  vessel  tied  with  HUMit  floa^  silk  (No,  2  pearl-ailk)  paused  double 
round  the  artery  and  tiedbj  BallanceanJ  Edniiiuil'^'B8tay-knot*  The  earotid  waa  alao  tied. 
Pulaaiion  return injj  in  the  aneurysm,  an  anHaccessful  attempt  wa«  made  about  six  weeks 
later  to  again  tie  the  innominate.  After  another  interval  of  a  fortnight,  the  second  part 
of  the  subclavian  vfos  ligrttured  with  No,  4  Chinese  twist  tied  in  a  surgical  knot.  The 
anearjSQi  consolidated,  and  the  patient  was  well  eight  months  after  the  first  operation. 

In  Dr.  Curlis's  case  a  free  median  iDoiaion  was  made^  ilie  manubrium  sternl  divided  in 
the  middle  line  and  traosverselj  above  the  right  second  rib.  The  innominate  was  tied 
with  a  double  stout  chromic  gut  ligature,  the  inner  cnat  not  being  divided ;  a  single 
similar  ligature  was  placed  a  quarter  of  an  inch  distaUy  to  the  first.  Pulsation  returned 
four  days  later*  About  three  months  later  the  carotid  and  first  part  of  tlie  subclavian 
were  tied  ;  the  innominate  waA  imj^rvious,  the  pulsation  in  the  sac  being  attributed  to 
some  branch  of  the  first  part  of  the  subclnvlan.  When  last  seen,  eleven  mantha  later, 
the  jiatient  was  well,  and  apparently  cured  of  his  aneurysm. 

Whatever  material  he  eiTipIo3's,  the  sur{»eon  must  have  several  ligatures 
reliably  sterilised,  as  llieir  hreakiiifj  is  Btill  an  Bccideut  to  be  preparetJ  for. 

With  regard  to  the  best  material  for  ligature  in  these  cases  where 
the  artery  is  perhaps  diseased,  where  the  blood  will  be  driven  against 
it  with  much  force,  as  I  pointed  out  in  the  last  edition  of  this  book, 
Mr*  Symoni1s\s  and  Mr.  Coppinger's  successful  cases  witli  silk  have  gone 
far  to  help  us  on  this  ]>oint.  Mr.  8heen*s  case,  successful  with  a  silk 
ligature,  corroborates  this  view,  and  gives  weight  to  his  remarks  :  '*  Too 
much  importance  has  been  attached  to  the  question  of  the  best  mate- 
rial for  ligature,  fatal  results  having  been  attributed  to  defects  in  the 
ligature  when  they  have  really  been  due  to  infection  at  the  site  of 
ligature.  Silk,  ay  being  strong  and  certainly  sterilisahle,  is  the  best 
material.     Whether  floss-silk  or  Chinese  twist  does  not  matter/* 

In  Mr.  May*s  casr  the  needle— an  old-fashioned  silver  one,  fleidble,  well  ronnded 
at  the  point,  and  with  a  large  eye— having  been  passed  satisfactorily  round  the  vessel, 
"was  threaded  with  a  finmll  conl  to  which  a  strip  of  ox-aorta  material,  kindly  sent  me  by 
Mr.  Barwpll,  was  attached,  and  by  it  pulled  thn^ugh^  In  tightening  the  tape,  I  had  to  draw 
the  ends  with  very  considerable  force  to  stop  the  pulsation,  the  vessel  oUcring  great  resist- 
ance and  pulsating  with  great  force.  Juat  at  the  critical  moment,  however,  the  matonal 
gave  way  and  broke  across,  and  a  second  piece  iutroducetl  in  a  similar  manner  suffered  the 
same  fate,  I  then  endeavoured  to  imitate  the  principle  of  the  flat  ligature  by  using  a  cord 
made  up  of  five  or  «ix  medium-aizetl  threads  of  catgut.  This  bore  the  strain  very  well, 
and,  after  tightening  with  saflicient  force  to  completely  stop  pulsation  in  the  tumour  and 
branches  of  the  carotid,  1  drew  on  the  ends  still  further  to  allow  o£  some  subsequent 
relaxation  in  fixing  the  knot.  At  the  same  time  I  endeavoured  to  avoid  crushing  the  coats 
of  the  artery.  The  ligature  wa«  secured  with  a  third  knot,  and  cut  short."  The  patient 
died  of  hemorrhage  on  the  seventeenth  day*  and  it  wa3  found  that  this  very  i>rccaution, 
taken  with  all  care  and  thoughtfuIne*s  by  Mr.  3! ay,  had  tcndeil  to  bring  about  the  fatal 
reaolt.  '*  The  ligature  sttll  relainc<l  a  firm  hold  on  the  vessel ;  one  or  two  of  the  threads 
were  partially  absorbed  and  softener!,  but  others  scarcely  changed.  The  knot,  unfortu- 
nately very  large  and  hard,  was  quite  unaltered*  Under  the  knot,  in  front  of  the  vesael 
and  in  the  line  of  a  fold  or  bend  of  it^  wall,  was  the  obvious  source  of  the  hemorrhage,  in 
the  form  of  a  ragged  hole  about  the  siie  of  a  small  pea ;  this  opened  into  the  vessel  on  both 
sides  of  the  ligature.'* 

While  success  has  been  attained  by  a  few  operators  with  different 
ligatures    tied   in    different    ways,   when   we  ttirn    to   the  results   of 
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experiinent  we  are  struck  by  the  diametrically  opposite  conclusions  at 
wbich  workers  have  arrived  as  to  the  moat  useful  foiin  of  Ugaiure  and 
the  best  means  of  tying  it.  This,  though  at  first  embarrassijig,  will  be 
of  less  importance  to  those  who,  like  myself,  hold  that  any  evidence 
drawn  from  ligature  of  arteries  in  animals  is  of  httle  value  when 
applied  to  those  of  man.  Evidence  drawn  from  Ugatures  of  Availfcy 
arteries  in  healthy  animals  must  be  received  with  much  caution,  the 
difference  being  very  wide  indeed  between  these  cases  and  those  where 
a  ligature  has  to  be  applied  in  man  for  an  aneurysm  in  patients  past 
middle  life,  and  with  vessels  no  longer  sound.  Anyone  who  has  tied 
the  innominate  in  man  for  aneurysm  will  hesitate  to  accept  conclusions 


Fio.  273. 


Fio.  274, 


Artery  ligatured  with  kangaroo- 
tendon  (  X  3)1  without  rupture  of  its 
coatfl,  to  show  the  folds  id  to  which 
the  wall  of  the  artery  is  thrown  by 
B  kangaroo- teodoo  ligature  when 
the  coata  are  uninjared.  Trans- 
Terse  section  made  immediately 
above  the  ligature  ;  there  are  three 
main  folds,  the  middle  or  largest  of 
which  m  under  the  knot. 

(Ballance  and 


The  same  orterj  opened  out  by  a  longi- 
tudinal incision  puaeing  through  the  knot 
and  the  artcrj  wall  beneath  it.  Tb6 
furrow  in  the  left  figure  indicates  the  luie 
throQgfa  which  this  inddon  was  madeu 
The  knot  is  seen  cut  in  two,  and  the  folds 
of  the  artery  waU  arc  expueed^  the  largest 
being  dividt^i  and  the  halves  turned  aside. 
Each  fold  has  eecondanr  folds,  indicated 
by  the  longitudinal  linea  on  their  surfaet* 
BdmundB.) 


drawn  from  ligatures  of  like  material,  and  tied  in  hke  mnnner^  on  the 
carotids  of  sheep  and  horses.  In  addition  to  the  objections  already 
given,  the  two  wounds  are  totally  different.  In  the  case  of  ligature 
of  the  carotid  in  animals  we  ha%^e  a  vessel  which  can  be  tied  in  healthy 
parts,  well  known  for  the  rapidity  with  which  they  lieal,  and  a 
wound  which  can  he  made  with  very  slight  disturbance  of  the  soft 
paiis.  In  the  innominate,  on  the  other  hand,  we  have  an  operation 
beset  with  difficulties,  often  involving,  from  the  presence  of  an  aiiuerysm, 
much  displacement  of  parts,  and  a  wound,  from  its  position  with  its 
deepest  part  behind  unyielding  bone,  moat  difhcnlt  to  drain  efficiently. 
I  have  spoken  above  of  thedinmetncally  opposed  results  at  which  those 
who  have  worked  at  the  experimental  side  uf  this  question  have  arrived. 
This  is  shown  by  the  papers  of  Mr.  Ballance  and  Mr.  Edmunds,  **  The 
Ligation  of  the  Larger  Arteries  in  their  Continuity  :   an  Experimental 
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Inquiry"  (Med.'Chir,  Transit  1886,  p.  445) ;  ''Ligation  of  the  Great 

Arteries  in  Continuity^  with  Observations  on  the  Nature,  Progi'ess,  and 
Trefltnient  of  Aneun  sm'*  (1891)  ;  and  Mr.  Spencer's  **  Experiments  on 
Ligature  of  the  Innominate  *'  {Brit,  MeiL  Joum,,  1889,  voL  ii.  p.  73). 
The  first-named  writers  have  arrived  at  the  following  conclusiona  :— 
(i)  That  the  operation  of  ligature  of  a  large  artery  in  its  continuity 
Bhouhl  he  performed  without  damage  to  its  m^all.  (2)  That  the  rupture 
of  the  coats  of  an  artery  during  ligation  in  continuity  is  a  useless  and 
dangerous  proceeding  :  useless,  because  the  surgeon  can  secure  the 
effectual  occlusion  of  the  vessel  hy  a  measure  at  once  safer  and  less 
severe ;  and  dangerous,  on  account  of  the  possible  occurrence  of 
hsemorrhage  or  secondary  aneurysm  at  the  seat  of  ligature,  which  could 
not  happen  if  the  wall   of  the  vessel  were  uninjured  hy  the  hgature. 


Fia,  273. 


Fio.  276. 


X4 


StAy-knot  (first  stage). 

Beprcflenta  two  floss-^ilk  ligalurea  side 
by  tide  (x  4).  The  first  half  of  a  reef-knot 
is  tied  OD  each  in  the  same  way.  The  two 
ends  on  eitber  side,  being  treated  as  one, 
are  drawn  upon  to  occlude  the  vessel.  The 
hjlches  be  at  tbe  bottom  of  a  deep  groovei 
and  are  seen  to  fit  into  one  another. 

(BalUnee  and  Edmunds.) 


Floss-silk : 
Stay-knot  (completed). 

Shows  the  knot  completed  bj  using  the 
two  em  Is  on  each  side  as  a  single  cord,  and 
bj  tying  the  «second  hitch  as  if  completing 
an  ordinarj  reef-knot.  The  ligatures  may 
alan  be  tied  separately. 


(3)  That,  if  the  artery  be  diseased,  the  advantages  attending  ligation 
without  rupture  of  the  tunics  me  much  magnified.  It  sometimes 
happens  that  the  surgeon,  on  cutting  down  upon  a  large  ailerj^  observes 
a  state  of  atheroma  so  extensive  that  he  is  obliged  to  close  the  wound 
and  ligate  a  vessel  nearer  tbe  heart,  and  thus  expose  his  patient  to 
considerably  increased  risk.  There  is  no  escape  from  such  a  dilemma 
under  the  system  which  declares  that  the  arterial  coats  must  be  divided  ; 
but  with  a  non-irritating  aseptic  ligature,  so  applied  as  not  to  lessen  the 
power  of  the  arterial  wall,  but  actually  to  be  a  source  of  additional 
strength  to  it,  the  question  of  ligation  ia  seen  under  entirely  new 
auspices,  and  the  occlusion  of  a  diseased  artery  would  be  undertaken 
with  an  assurance  of  success  almost  equal  to  that  which  obtains  when  a 
healthy  vessel  is  in  question.  (4)  That,  when  the  coats  of  an  artery  are 
uninjured  by  the  hgature,  the  danger  of  ligation  near  a  large  collateral 
branch   is  wholly  avoided,  because — (a)  no  danger  can  accrue  from 
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heemorrhage  when  the  wall  of  the  vessel  is  intmrt;  (t)  the  formation  of 
clot,  iipou  which  the  safety  of  the  patieut  so  much  depends  if  the  wall 
of  the  vessel  be  damaged »  has  really  nothing  to  do  with  the  adhestva 
changes  which  take  place  in  a  ligatured  vessel ;  (c)  the  plastic  actions 
which  proceed  at  the  place  of  ligation  are  practically  alike,  whether  the 
turucs  be  ruptured  or  not*  (5)  It  would  appeal*  that  a  small  rouml 
antiseptic  ligature  which  will  not  become  absorbed  in  less  than  three. 
weeks,  and  which  during  that  period  hoMs  timily  so  as  to  cause  ft^ 
constriction  of  the  ailerial  wall,  and  complete,  or  almost  complete^ 
obstruction  of  the  cavity  of  the  vessel,  will  so  influence  the  nutrition  of 
the  part  that  permanent  occlusion  will  follow.  It  is  pointed  out  that 
by  the  use  of  two  ligatures  a  greater  length  of  the  intima  of  opposite 
sides  is  brought  into  contact.  (6)  That  it  ig  no  more  necessary  to  uae 
a  flat  tape-shaped  ligature  (as  revived  by  Mr.  BarweU  to  prevent 
damage  to  the  arterial  coats  during  ligation)  than  to  rupture  the  coats 
of  the  vessel.  The  small  round  ligature  is  the  most  easy  to  manipulate^ 
and  it  is  not  difficult  to  learn  to  apply  it  in  the  manner  here  indicated* 
Mr.  Sheen  is  inclined  to  take  the  opposite  view  with  regard  to  the 
degree  of  tightness  with  which  the  hgaturt  should  be  tied.  **  Injury 
to  the  inner  coats  becomes  a  dangerous  factor  only  when,  in  addition  to 
such  injury,  sepsis  is  present.  Even  with  a  diseased  innominate,  as 
BurrelFs  case  shows,  the  inner  coat  may  be  safely  ruptured.  Further^ 
a  study  of  the  cases  leads  one  to  the  conclusion  that  if  the  ligature  is 
drawn  tight,  dividing^  to  some  extent  at  all  events,  the  umer  coats,  there 
is  much  less  probability  of  pulsation  returning  in  the  aneurysm.  In 
the  accounts  of  older  cases  (where  one's  general  knowledge  of  the 
material  and  methods  employed  leads  to  the  conclusion  that  in  each  a 
silk  ligature  was  used  drawn  quite  tightly)  no  mention  is  to  be  found  of  ^ 
return  of  pulsation  in  the  aneurysmal  sac,  except  in  one  (Lizar's),  and 
there  it  was  quite  transitory,  and  the  reports  of  the  necropsies  indicate 
consolidation  in  the  sac.  In  the  later  cases,  on  the  contrary,  where 
occlusion  without  rupture  of  coats  was  usually  aimed  at,  return  of 
pulsation  has  been  frequent  (Batiks,  Ben  net  May,  Curtis,  Sheen), 
necessitating  secondary  operations;  and  further  the  return  of  pulsation 
has  been  eai^y,  itjdicating  that  it  has  been  due  to  a  direct  current  of 
blood  througli  the  innominate  at  the  site  of  ligature  rather  than  to  the 
establishment  of  a  collateral  circulation."  Mr.  Sheen  places  in  order 
of  preference  the  methods  suitable  for  occhision  of  the  innominate  aa 
follows  :— (a)  Two  separate  ligatures  tied  with  the  especial  object  of  pre- 
venting the  first  hitch  slipping,  which  is  probably  to  a  large  extent 
brought  about  by  the  force  of  the  blood  pumped  from  the  aorta.  Two 
strands  are  passed  beneath  the  vessel  if  possible,  half  an  inch  or  more 
apart.  The  first  turn  of  a  surgical  or  reef-knot  is  then  made  in 
the  proximal  ligature  and  tightened,  pulsation  ceasing  in  the  vessel 
beyond  and  in  the  aneurysm.  This  first  turn  in  the  proximal  ligature 
is  then  held  tight,  and  the  force  of  the  pumping  blood  being  thus  taken 
off  the  part  of  the  vessel  encircled  by  the  distal  ligature,  the  latter  ia 
completely  tied  by  a  surgical  or  reef-knot.  Finally,  tlie  second  tarn  ia 
taken  in  the  proximal  ligature  and  fixes  it.  {b)  The  "atay-knoL*' 
(c)  A  single  ligature  tied  in  a  surgical  knot.  Some  amount  of  damage 
to  the  inner  coats  would  be  particularly  essential  in  the  laat  method. 
Mr,  Spencer,  from  his  results   of  ligature   of  the  innominate  m 
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mDukeys,  also  advises  silk,  concluding  that  the  best  ligature  is  one  of 
Chinese  twist  silk  which  has  been  kept  in  5  per  cent,  carbolic  acid,  and 
boiled  in  that  solution  before  being  used,  A  silk  ligature  can  be  thus 
**  rendered  more  thoroiigbly  aseptic  than  any  other  without  injuring  its 
strength,  and,  being  aseptic,  it  will  remain  quiet  in  position  without 
rehixing.  The  ligature  should  be  tied  tight  to  divide  the  internal 
coats/' 

As  long  as  there  is  such  a  wide  difference  of  opinion  as  to  the  mode 
of  using  the  ligature  the  surgeon  should  keep  an  open  mind  in  dealing 
with  an  artery  like  the  innominate,  according  to  its  soundness  or  the 
reverse*  In  the  case  of  an  artery  which  is  diseased,  I  think  the  balance 
of  evidence  is  in  favour  of  a  ligature — either  tendon  or  floss-silk,  if  didy 
sterilised — ^tied  tight  enough  to  occlude  the  lumen,  but  not  to  injure 
the  internal  coats. 

The  Queation  of  using  Drainage. — Personally,  had  I  to  tie  the  in- 
nominate again  if  I  succeeded  in  leaving  a  dry  wound,  I  should  be  con- 
tent to  close  it  after  dusting  its  recesses  with  sterilised  iodoform.  If 
any  oozing  were  going  on»  I  should  leave  in  for  forty-eight  hours  a  strip 
of  sterilised  iudoform  gauze. 

The  truth  is,  that  these  cases  of  ligature  of  the  innominate  in  man 
are  too  few  and  far  between  to  give  us  the  onl}^  evidence  on  which  we 
can  rely.  All  results  of  operations  and  experiments  alike  require 
most  careful  weighing  and  checking  before  they  arc  acted  upon- 

At  the  present  time,  till  we  have  further  evidence  bearing  on  the 
influence  of  modern  surgery  on  this  operation,  we  may  say  that  in  the 
selection  of  cases  there  are  some  which  are  clearly  most  inappropriatej 
and  that  there  are  certain  special  precautions  which  should  not  be 
neglected  during  and  after  the  operation. 

First,  as  to  soleotion  of  cafles,  the  following  words  of  Mr.  Holmes* 
should  he  remembered.  The  operntion  **  shoidd  never  be  performed, 
however,  unless  the  artery  can  clearly  he  felt  healthy  behind  the  sterno- 
clavicular joint,  t  or  the  tumour  is  so  plainly  limited  as  to  atford  a  very 
reasonable  hope  that  it  will  be  found  so.  In  cases  of  tubular  enlarge- 
ment of  a  long  tract  of  artery  in  the  neck,  it  is  more  than  useless  to 
expose  an  artery  which  will  probably  he  found  so  diseased  as  either  to 
prevent  the  operator  from  the  attempt  to  tie  it,  or  to  give  way  and 
occasion  fatal  bleeding  within  a  few  hours  if  it  be  tied,**I 

The  following  are  amongst  the  precautions  indicated  : 

(i)  Rigid  aseptic  precautions  persevered  with  till  the  wound  is  soundly 
closed.  (2}  Use  of  a  reliable  ligature  in  securing  the  innominate,  pro- 
bably diseased — viz.,  one  of  sterile  kangaroo-tail  or  silk — with  care,  if 
possible,  that  the  knot  is  not  a  hard  one  and  does  not  press  strongly  on 
the  side  towards  the  artery,     (3)   Securing  the  carotid  aitery  at  the 


•  Sifgf.  of  S/H^rg,^  ToL  iiL  p.  iia, 

t  Ab  Hr.  Holmefl  remftrka  in  a  footnote,  "  if  the  8bap€  of  the  bonee  or  jotnti  is  altered, 
it  is  clear  that  the  aneurysm  ariHeB  in  the  thorax.'* 

X  It  is,  huwev€r^  very  remarkable  that  in  the  CB^ea  of  Porter  and  Astou  Key,  though  it 
wajB  found  ImprRcticahle  and  undcsirabie  to  ligature  the  artery  owing  to  ita  liiseased  and 
dilated  condition,  such  changes  were  set  up  in  the  vessel  by  the  expoaureand  manipnktion 
as  to  lead  to  gradual  cesaation  of  the  pukation  in  the  anearyima  In  one  case  and  its 
diminution  in  the  other. 
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same  time.*  By  this,  in  Mr.  Spencer's  words  {loc.  mpra  cit.),  *'  a 
thrombus  is  then  formed  in  the  proximal  end  of  the  carotid,  which 
extends  to  the  biftircation,  and  thos  aids  a  thrombus  in  forming  in  the 
first  part  of  the  subclavian  as  far  as  the  vertebral ;  otherwise  the  blood- 
flow  will  pass  from  the  subclavian  to  the  carotid  close  by  the  distal  side 
of  the  ligature  of  the  innominate,  and  so  the  operation  will  lack  one  of  the 
important  characteristics  of  a  Hunterian  ligation/'  (4)  Obliterating 
the  cavity  and  all  pockets  as  thoroughly  as  possible,  after  every  care  has 
been  taken  to  check  all  oozing  and  to  leave  a  dry  wound,  so  as  to  pre- 
vent formation  and  collection  of  discharges. 

Mr.  Thomson,  in  his  exhanstiTe  aoooont  of  his  own  esse,  states  his  belief  that  the  Cstal 
ulceration  into  the  innominate  was  brought  aboat  bj  decomposition  of  discharges  ooUeet- 
ing  at  the  bottom  of  the  sinus  left  bj  the  drainage-tnbe.  This  decompoeitioa  was,  he 
thinks,  due  to  the  difficultj  of  keeping  the  dressings  firmlj  on  a  movable  part  like  the  neck, 
to  the  fact  that  the  skin  heals  much  more  qnicklj  than  the  deeper  parta,  and  that  the 
claTicle  assists  in  preventing  the  soft  parts  coming  together.  He  would,  in  f  utore,  use  ear*' 
fullj  adjusted  sponges,  and  shot-bags  over  them. 

(5)  Keeping  the  patient  absolutely  at  rest  till  the  wound  is  soundly 
healed,  morphia  being  used  subcutaneously,  and  any  tendency  to  cough 
cheeked  at  once  if  possible. 

LiNB  AND  Guide. — The  vessel,  one  to  two  inches  long,  extends  along 
a  line  drawn  from  the  middle  of  the  junction  of  the  first  with  the  second 
bones  of  the  sternum  to  the  right  stemo-clavicular  joint  (Uolden).  Its 
point  of  bifurcation  varies  somewhat. 

Relations  :  ,     ^ 

In  Front. 

Sternum  ;  sterno-hyoid ;  stemo-thyroid. 

Left  innominate  and  right  inferior  thyroid  vein. 

Inferior  cervical  branch  of  right  vagus. 

Outside.  Insidb. 

Right  innominate  vein.  Left  carotid. 

Right  vagus. 
Pleura.  Innominate  artery. 

Behind. 

Trachea. 

Collateral  Circulation. — This  is  thus  given  by  Sir  \V.  Mac  Cormac 
{Ligature  of  Arteries,  p.  75) : 

Cabdiao  Side.  Distal  Side. 

First  aortic  intercostal,  with  Superior  intercostal  of  sub- 
clavian. 

Upper  aortic  intercostals,   with         Thoracic  branches   of  axillary 

and  intercostals  of  internal 
mammary. 

Phrenic,  with        Musculo-phreuic     of    internal 

mammary. 

Deep  epigastric,  with         Superior  epigastric  of  internal 

i  mammary. 


G 
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♦  Ligature  of  the  common  carotid  at  the  same  time  as  the  innominate  will  not 
necessarily  prerent  hfemorrhage,  as  was  shown  by  Smyth*s  case,  in  which  the  carr,tki 
8. — VOL.  I.  ^  Y 
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Free  communication  of  vertebraJs  and  internal  curotids  of  opposite 
sideB  inside  tlie  sknlL     CommuLiientiou  of  branchefi  of  opposite  external 

carotids  in  the  middle  line  of  the  face  and  neck. 

Operation. — The  patient  having  been  brought  into  as  satisfactory  a 
condition  as  possible  by  preparatory  treatment,  which  must  include  the 
leaving  oil  for  some  days  all  lowering  treatment,  such  as  tliat  of  Ytdsalva, 
the  whole  area  of  the  operation  having  been  sterilised  with  scrupulous 
care,  the  head,  body,  and  arm  are  placed  as  in  ligature  of  the  subclavian 
(p,  J&J^).  The  surgeon  standing  in  front,  makes  an  incisiou  along  the 
inner  half  of  the  clavicle,  and  another  along  the  anterior  border  of  the 
stertio-mastoid  and  npi^er  part  of  manubrium,  meeting  the  tirst  at  an 
acute  angle,  each  incision  being  four  inches  long;  The  flap  thus 
marked  out  having  been  dissected  up,  the  heads  of  the  sterno- mastoid 
and  the  sterno-hyoids  and  sterno-thyroids  are  divided.  This  incision 
was  made  use  of  by  Mott  when  he  tied  the  artery  in  iSi8.  The  fact 
that  it  has  been  employed  in  successful  cases  indicates  its  adoption 
to  begin  with,  but  the  surgeon  must  always  he  prepared  for  the 
need  of  removing  pait  of  the  clavicle  and  manubrium.  U'he  above 
incision  has  the  serious  disadvantage  of  dividing  muscles  which  retract 
much  and  leave  a  large,  gaping^  deep  wound,  the  difficulty  of  draining 
which  has  akeady  been  alluded  to.  Where  the  presence  of  a  large 
aneurysm  with  one  or  more  processes  to  its  sac  increases  enormously 
the  difficullies  of  tliis  operation^  and  thus  calls  for  free  access  to  the 
important  parts  dealt  with,  I  am  of  opinion  that  this  division  of  muscles 
w^ill  be  found  needful*  Mr,  Spencer,  from  his  experiments  on  monkeys, 
advises  the  use  of  a  single  median,  Yerdcal  incision,  made  as  if  for 
a  low  tracheotomy,  retracting  the  sterno-mastoid,  sterno-hyoid,  and 
sterno -thyroid,  opening  the  sheath  and  tying  the  carotid,  and  tlien 
following  this  down  as  a  guide  to  the  innominate.  He  nrgues  riglitly 
that  if  the  muscles  be  retracted  only,  and  not  divided,  when  they  are 
released  they  will  come  together,  so  that  no  cavity  will  be  left  in  the 
deeper  parts  of  the  wound,  Sound  as  this  reasoning  is,  1  fear  there  is 
no  comparison  between  ligature  of  the  innominate  in  monkeys  and 
the  same  operation  under  the  conditions  which  usually  call  for  it  in  man. 
Every  atom  of  room  will  be  requii^ed,  not  only  on  account  of  the 
importance  of  the  parts  dealt  with,  the  great  enlargement  of  the  veins, 
the  presence  of  a  dilated  subclavian,  a  process  of  the  aneurysm 
extending  inwards,  or  a  hugely  expanded  vertebral  as  in  my  case 
(p,  807),  but  also  because  the  surgeon  may  feel  bound,  as  I  did.  to  give 
his  patient  the  benefit  of  a  less  risky  operation,  and  thus  be  driven  to 
divide  the  sterno-mastoid  in  order  to  examine  the  fitness  for  ligature  of 
the  second  part  of  the  subclavian*  I  would  advise  division  of  the 
muscles  (in  a  case  of  any  real  difficulty),  but  at  a  point  an  inch  and  a 
half  above  the  clavicle.  If  they  ai-e  divided  just  above  this  bone  the 
ends  retract  behind  it,  and  I  found  the  introduction  of  sutures 
impossible.  My  case  also  taught  me  that  raising  the  skin  and  sterno- 
mastoid   together— a  precaution   I  adopted  to   secure  a  heavy  flap, 


I 


Wfta  tied  at  the  same  time  as  the  innomiunte.  Haemorrhage  occurred  on  the  fourteenth 
day,  and  was  repeated  at  intcnrals.  The  vertebral  was  ligiitured  on  the  fifty-fourth  day, 
and  reei>very  ultimately  t4xik  place.  Of  five  moukeya  in  which  Mr.  i^pencer  tied  the 
innoiniuate,  the  only  one  in  which  the  earoUd  had  not  heen  tied  died  from  hiemorrhagea 
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which  will  full  better  into  position^  and  thus  help  to  close  the  deep 
womid— is  futile,  the  contraction  of  the  aterno-mastoid  from  above 
raising  the  skin  with  it.  Duiing  these  preliminary  steps  one  or  two 
small  arteries  may  be  divided  and  same  enlarged  veins  connected  with 
the  inferior  thyroids  di^awn  aside  or  tied  with  double  ligatures  ;  and,  in 
reflecting  the  above-mentioned  flap,  the  presence  of  the  anterior 
jugnlai'  passing  outwards  beneath  the  sterno-mastoid  just  above  the 
clavicle  must  be  remembered. 

The  above  muscles,  when  cut,  being  carefully  held  out  of  the  way, 
and  a  layer  of  deep  cervical  fascia  varying  in  strength  divided,  the 
pulsation  of  the  carotid  is  defined,  and  its  sheath  opened  to  the  inner 
side  and  as  low  down  as  possible.  Other  guides  will  be  found,  in  the 
trachea  and  the  subclavian  artery,  to  lead  the  finger  down  to  the 
innominate* 

The  carotid  having  been  traced  down,  the  innominate  will  be  found 
bifm'cating  into  the  carotid  and  subchivian.  It  is  now  that  the  real 
difficulties  may  be  met  with,  (i)  Owing  to  engorgement  of  the  venous 
circulation,  increased  by  the  anaesthetic,  the  internal  jugular  and 
innominate  vein  may  be  so  much  enlai'ged  as  to  protrude  into  the 
wound*  (2)  An  aneurysm  may  have  extended  under  the  artery  and 
flattened  it  out  so  as  to  make  it  difficult  of  recognition.  (3)  The  cellular 
tissue  around  the  vessel  and  between  it  and  the  sternum  may  be  bo 
matted  with  adhesions  as  to  make  it  difhcult  to  define  the  artery  and  its 
important  relations  on  the  right  side — viz.,  vagus,  pleura,  and  right 
innominate  vein.  (4)  The  artery  itself  may  be  greatly  diseased  and 
expanded.  (5)  The  bifurcation  of  the  artei^  may  be  quite  an  inch 
below  the  joint. 

In  tracing  down  the  innominate  itself,  the  surgeon  nnist  keep  his 
instruments  most  carefully  on  the  front  of  the  artery.  In  following 
the  vessel  down  behind  the  sternum  in  order  to  find  a  site  for  his 
ligature,  he  will  be  aided  by  slightly  flexing  the  head,  and  if  needful  by 
an  electric  light.  The  cleaning  of  the  artery  must  be  done  with  the 
utmost  caution,  especially  on  the  outer  side,  owing  to  the  important 
structures  lying  there  ;  of  these  the  innominate  vein  and  the  vagus  may 
be  drawn  outside,  but  it  is  only  by  keeping  the  director  or  needle- 
point very  close  to  the  artery  here  that  injury  to  the  pleura  can  be 
avoided. 

If  there  be  doubt  as  to  the  position  of  the  artery,  pressure  with  the 
finger  behind  the  vessel  against  the  sternum  will  arrest  the  pulsation  in 
the  carotid  and  the  aneurysm.  If  the  bifurcation  of  the  artery  lie,  as 
in  my  case^  a  full  inch  below  the  joint,  attempts  should  be  made,  by 
pulling  up  the  carotid  protected  by  a  piece  of  aseptic  gauze,  to  raise 
the  bifurcation  sufficiently  for  the  passing  of  the  ligature.  I  believe 
this  to  be  preferable  to  dragging  on  the  vessel  by  the  ends  of  a  ligature 
previously  tied  round  the  carotid,  and  left  long.  If  it  be  impossible 
thus  to  raise  the  bifurcation  sufficiently,  the  inner  end  of  the  clavicle 
must  be  removed  by  disarticulating  and  sawing  through  the  bone;  as 
much  of  the  manubrium,  as  is  needful,  is  also  removed,  partly  by  a 
vertical  and  a  transverse  cut  just  above  the  second  rib  with  a  saw, 
partly  with  a  chisel.  Dr.  Burrell  {p.  794)  considi;rs  this  step  essential. 
He  f[uotes  Bardenheuer  {MiUheilunffeu  au»  dcm  Kolner  Burtjer-Ilo'&'^xSM^^ 
Estes   Heft,  1886)  as  convinced  that  ligatuie  of  the  innimiinat.^   ^'^^ 
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onlj  be  iDtelligently  carried  out  b}^  resection  of  part  of  the  sternum 

and  steriio- clavicular  joiut. 

Mr.  Ballauce  {Lancet ,  Nov.  I,  1902)  split  tbe  maimbriuni,  bisecting 
it  vertically  with  a  s»\v  and  cliiscl,  and  ut  the  level  uf  the  upper  border 
of  the  second  costal  cartilages  added  transverse  incisions*  Pulliog  apart 
the  two  halves  did  not  atfi>rd  the  desired  accesst  so  about  half  an  inch 
of  bone  was  removed  on  either  side  of  the  vertical  incision.  After  this 
retraction  was  very  eflcctive.  Mr.  Ballance  considers  the  above  method 
of  splitting  the  sternum  (Milton,  Lancet,  March  27, 1897)  inadvisable  in 
these  cases. 

The  needle  should  be  passed  from  without  inwards  and  a  little  from 
below  upwards  to  avoid  the  pleura.  In  tliis  case,  as  in  that  of  the 
Bubchivian  and  uther  deep-seated  arteries,  the  surgeon  will  do  well  to 
pruvide  liiaiBelf  with  needles  of  ditferent  curves  (uf  these  the  late  Mr. 
Durham's  needle,  in  which  the  curve  is  twisted  laterally  at  a  right 
angle  to  the  shaft,  is  a  very  helpful  one),  or  with  a  silver  probe 
sufficiently  flexible  to  take  any  curve,  and  with  a  large  eye  close  to  the 
point  (p.  786), 

The  needle  should  be  loaded  with  thoroughly  sterilised  silk,  or,  if 
preferred,  after  the  needle  has  been  passed,  Hat  ligatures  of  reliable  and 
sterilised  kangaroo -tail  should  be  secured,  and  then  pulled  beneath  the 
vessel.  The  material  and  mode  of  securing  I  he  ligatures,  the  latter 
still  an  especially  moot  point,  have  been  alluded  to  at  p.  796.  Care 
shuuld  be  taken  to  keep  the  ligature  flat  around  the  artery  while  tying 
it,  and  the  knot  as  little  projecting  (especially  towards  the  vessel)  as 
possible,  In  addition  to  the  amount  of  force  used,  the  surgeon  wiU, 
by  watching  tlie  aneurysm — all  pulsation  in  W'hich  should  have  ceased — 
derive  some  information  as  to  the  extent  to  which  he  has  constricted 
the  vessel.  No  doubt  severing  the  vessel  between  two  ligatures 
would  ensure  more  rest  to  the  parts  which  have  to  heal,  but  the  size  of 
the  vessel,  its  probable  condition,  the  doubtfulness  as  to  whether  its 
lumen  is  completely  closed,  and  the  difficulty  of  placing  the  ligatures 
sufficiently  far  apart  forbid  the  adoption  of  this  step. 

The  ligatures  having  been  tied  and  cut  short,  the  common  carotid 
should  he  tied  also,  about  half  an  inch  above  its  origin.  If  the 
thy ru idea  ima  arise  from  a  point  at  which  it  is  likely  to  bring  in  a 
reflux  current  wliich  will  dangerously  disturb  the  clot,  on  which  so 
much  depends,  this  vessel  should  be  tied  also.* 

The  wound  is  now  carefully  cleaned  and  dried,  the  severed  muscles 
carefully  united  with  chromic-gut  buried  sutures,  hsemorrhage  most 
icrupulously  stopped,  drainage  employed,  if  needful, t  and  the  wound 
carefully  closed.  The  limb,  previously  wrapped  in  cotton-wool,  should 
be  secured  to  the  side  and  chest,  and  every  attempt  made,  by  elastic 
bandaging  and  the  aid  of  a  shot-bag,  to  keep  the  dressings  firmly  in 
place,  and  thus  promote,  from  the  first,  steady  adjustment  of  the  parts 
and  sound  healing.     Morphia  should  be  used  as  freely   as  is  safe, 


•  Thii  was  the  case  in  Lic^rs*  patient  iZancgt^  1837,  vol.  il  pp.  445,  602  ;  Spenoer, 
l(*c,  tupra  <»i7.), 

t  If  it  be  possible  to  suture  the  cut  muscles  satiafactorilj,  and  close  the  deepest  part 
and  all  pockets  of  the  wound  after  this  has  benn  carefnlly  dried  out,  dj-aiuage  maj  be 
diflpenaed  with. 
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to  diminish,  as  far  as  possible,  the  sensibility  of  the  patient  to  the 
irksomeness  of  his  position.  The  slightest  tendency  to  cough  should 
be  treated  at  once.  The  absolute  need  of  rest  and  quiet  sliould  be 
enforced  upon  the  patient  until  the  wound  is  soundly  healed. 

I  am  enabled,  through  the  courtesy  of  the  late  Sir  W.  M.  Banks,  to 
give  an  abstract  of  a  most  interesting  case  of  right  subclavian  aneurysm 
in  which  the  innominate  and,  subsequently,  the  first  part  of  the  sub- 
clavian were  tied.  Owing  to  the  exceeding  rareness  of  recovery  after 
ligature  of  the  innominate,  and  the  survival  of  a  patient  for  thirty-six 
days  after  the  placing  of  a  ligature  round  the  first  part  of  the  subclavian, 
it  is  most  instructive. 

J.  B.,  aged  50,  was  admitted  into  the  Liverpool  Royal  Infirmary  February  10,  1883, 
with  well-marked  symptoms  of  aneurysm  of  the  third  part  of  the  right  subclavian 
Attempts  to  treat  the  patient  by  rest,  &c.,  having  failed,  owing  to  his  obstinately  per- 
sisting in  getting  up,  the  innominate  and  common  carotid  were  tied,  February  26,  with 
the  strictest  antiseptic  precautions.  The  earlier  steps  presented  nothing  remarkable. 
*'  Unluckily,  the  bifurcation  was  quite  half  an  inch  lower  than  it  ought  normally  to  be, 
and  this  caused  some  difficulty  in  getting  the  aneurysm-necdle  round  the  vessel.  I  used 
a  needle  of  the  ordinary  kind,  having  a  large  curve,  and  threaded  with  silk.  There  was 
about  a  minute  of  rather  anxious  work  while  the  needle  was  being  tickled  through  the 
tissues  surrounding  the  vessel,  a  proceeding  which  was  accomplisheii  solely  by  feeling 
as  the  artery  lay  too  deep  for  me  to  see  anything  that  could  aid  me.  By  means  of  the 
silk  thread,  a  stout  kangaroo-tendon  ligature  was  pulled  beneath  the  vessel,  then 
tightened,  three  knots  being  placed  upon  it.  I  fipplied  the  amount  of  force  which  I 
thought  would  be  necessary  completely  to  occlude  the  artery,  but  not  to  damage  its 
coats,  and  I  felt  very  certain  that  I  had  made  a  thorough  and  satisfactory  ligature  of 
the  artery.    Whether  I  really  diil  so  or  not  is  a  question.  .  .  .  The  aneurysm  ceased  to 

pulsate.     I  next  proceeded  to  pass  a  ligature  round  the  common  carotid Being 

engrossed  in  this,  I  took  no  further  notice  of  the  aneurysm.  But  those  who  were 
assisting  saw  that,  after  an  interval  of  alx)ut  two  minutes,  a  certain  amount  of  pulsa- 
tion retumctl  in  the  aneurysm.  I  imaginetl  that  this  must  have  arisen  from 
the  retrograde  circulation  along  the  common  carotid  and  subclavian,  and  so  pro- 
ceeded at  once  to  tighten  the  ligature  (another  kangaroo-tendon)  round  the  former 
vessel.  As  soon  as  this  was  <lone  the  pulsation  in  the  aneurysm  again  became 
practically  imperceptible."  A  slight  return  of  pulsation  was  noticed  in  the  evening  of 
the  operation. 

The  restlessness  and  irritability  of  the  patient  during  the  first  few  days  were 
frightful.  He  tossed  about  the  bed,  moved  his  arm  as  much  as  the  Iwindages  would 
allow,  loudly  demanded  stimulants,  and  swore  at  everybody  alx)ut  him.  He  was  not, 
however,  in  the  least  feverish  or  delirious.  Practically  there  was  never  any  suppuration, 
and  the  extensive  wound  healed  by  primary  union.  All  dressings  were  discontinued  on 
the  thirteenth  day,  and  the  patient,  who  had  insisted  on  getting  up  on  the  ninth,  went 
out  on  the  twentieth  day  with  the  wound  sound. 

Unhappily,  the  pulsation,  feebly  present  in  the  aneurysm  on  the  evening  of  the  opera- 
tion, became  strong  and  accompanied  with  thrill  by  the  third  day.  Pressure  with  a  bag 
of  shot  was  tried,  but  the  patient,  by  his  unruly  behaviour,  did  all  he  could  to  prevent 
any  consolidation  occurring.  When  the  patient  went  out  the  aneurysm  was  quite  as 
soft,  an  I  the  pulsation  and  thrill  quite  as  obvious,  as  before.  It  very  soon  decidedly 
increased,  spreading  out  under  cover  c»f  the  trapezius  and  pushing  inwards  the  scalenus 
anticus.  "At  the  end  of  five  weeks  it  became  clear  that  either  the  aneurysm  must  be 
left  alone  and  the  man  abandoned  to  his  fate,  or  that  something  more  must  Ix;  done. 
But  what  ?  Galvano-puncture  and  the  introduction  of  wire  or  other  material  into  the 
sac  have  not  proved  of  sufficient  utility  to  entitle  them  to  be  considerctl  Hati#»factory 
methods  of  treatment  at  the  present  moment,  whatever  may  become  of  them  in  the 
future.  Ligature  of  the  first  part  of  the  axillary  on  the  distal  side  of  the  tumour  is  not 
any  better.    To  lay  open  the  aneurysm  and  attempt  to  secure  the  artery  on  cither  side 
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of  the  anearysmal  opening  woold  almost  certainly  hare  been  fatal  on  the  npot.  To  ^ 
down  through  the  old  cicatrix  in  search  of  the  innominate,  with  a  view  of  tying  it  a 
second  time,  seemed  very  impracticable.  Besides,  I  could  not  be  any  more  certain  of 
curing  the  anearysm  the  second  time  than  the  first.  The  only  thing  that  remained  was 
to  tie  the  first  part  of  the  sabclavian.  Sixty-seven  days  after  the  ligature  of  the 
innominate  I  performed  this  operation,  not  using  the  spray  during  the  dissection,  lest  it 
should  obscure  one's  vision,  but  turning  it  into  the  wound  after  the  vessel  was  tied.  By 
this  date  the  tumour  had  so  increased  in  size  that  there  was  just  room  on  it«  inner  Hide, 
and  no  more,  to  get  at  the  artery.  An  incision  was  made  along  the  hinder  margin  of 
the  stemo-mastoid,  and  another  extending  from  it  outwards  along  the  clavicle.  After 
getting  through  the  superficial  structures,  the  clavicular  portion  of  the  sterno-mastoid 
was  divided,  and  the  internal  jugular  was  followed  down  to  its  junction  with  the  sub- 
clavian. Here,  in  consequence  of  the  matting  together  of  parts  as  a  result  of  the  first 
operation,  it  became  almost  impossible  to  know  what  one  was  dealing  with,  and  an 
unpleasant  accident  occurre<l.  I  tore  across  a  vein  of  some  size  close  to  the  point  where 
it  entered  the  angle  of  junction  of  the  jugular  and  subclavian.  Instantly  a  rushing  and 
hissing  noise  showed  that  some  air  had  got  into  the  venous  trunks,  and  for  a  brief  space 
the  situation  was  uncomfortable.  A  finger  was  put  on  the  aperture,  and  to  our  relief 
the  patient  showed  no  signs  of  being  in  any  way  affected  by  the  occurrence.  The 
aneurysm  covered  by  the  thin  fibres  of  the  scalenus  anticus  next  came  into  view.  My 
colleague,  Mr.  Harrison,  gently  but  steadily  pushed  this  outwards  with  a  couple  of 
fingers,  and  in  the  very  limite<l  space  between  this  and  the  internal  jugular  1  pro- 
ceeded to  search  for  the  artery,  guided  by  its  pulsation.  Very  slowly,  and  after  an 
infinity  of  anxious  picking  and  teasing  (for  one  daretl  not  use  a  knife),  this  was 
exposed  about  half  an  inch  from  the  aneurysm.  The  vessel  was  obviously  thinned 
and  dilated,  and  this  added  immensely  to  the  danger  of  'passing  the  aneurysm-necille 
beneath  it.  The  needle  was  threaded  with  a  silk  ligature,  which  drew  after  it  a 
double  catgut  ligature.  The  loop  of  this  being  divided,  the  artery  was  securetl  by  both 
portions  lying  side  by  side.  The  knots  were  drawn  very  gently,  with  the  intention  of 
merely  closing  the  artery  and  not  of  injuring  any  of  it^i  coats.  The  aneurysm  at  once 
became  still. 

"  A  very  few  lines  have  sufficed  to  describe  this  oi>eration,  but  it  t^x)k  more  than  an 
hour  to  perform,  while  the  difficulty,  danger,  and  anxiety  that  attended  it  are  almost 
impossible  to  describe.  Owing  to  the  fact  that  the  parts  had  already  been  interfercil 
with,  there  was  a  great  deal  of  thickened  and  cicatricial  tissue  present.  Cutting  this 
was  out  of  the  question,  as  it  was  impossible  to  say  what  was  adherent  to  or  mixed  up 
with  it.  It  had,  therefore,  to  be  pulled  asunder  fibre  by  fibre,  with  the  aid  of  strong 
forceps  and  a  dissecting  tool.  As  the  operation  advanced,  the  depth  at  whicli  one  ha«l 
to  work  became  greater  and  greater,  while,  in  order  clearly  to  make  out  the  various 
structures,  the  wound  had  to  be  kept  absolutely  free  from  blood.  Sometimes  minutes 
woukl  be  lost  in  picking  up  some  trifling  vessel  from  which  just  enough  blood  would 
keep  welling  to  obscure  the  wound.  The  space  in  which  anything  could  be  done  was  of 
the  most  limited  description,  and  surrounded  by  dangers  on  every  hand.  To  the  outer 
side  was  the  bulging  aneurysm,  to  the  inner  was  the  internal  jugular,  below  lay  the  sub- 
clavian vein,  and  immediately  beneath  the  artery  itself  was  the  pleura.  .  .  .  Compared 
with  this  i>erformance,  tying  the  innominate  was  a  mere  surgical  amusement,  and  I  should 
never  care  to  repeat  it  again." 

The  patient  rallied  well  from  the  operation,  but  a  few  days  later  developed  an  attack 
of  broncho-pneumonia,  which  exhausted  him  extremely.  He  slowly  rallied  from  this, 
but  the  wound  gaped  widely.  It  ultimately  healed,  save  for  a  sinus,  which  admitted  a 
probe  deeply.  On  the  twenty -third  day  the  patient  got  up,  and  by  the  thirty -first  day 
had  been  out  in  the  open  air.  On  the  evening  of  this  day  hajmorrhage  occurred  from 
the  sinus  ;  frequent  recurrences  took  place,  and  the  patient  died  on  the  thirty-seventh 
day  after  the  operation.  By  the  fourth  day  the  aneurysm  had  no  trace  of  pulsation,  and 
was  small  and  hard.  * 


*  The  notes  of  this  case  contain  no  mention  of  a  necropsy. 
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The  following  case  of  ligature  of  the  innominate  which  was  under 
my  care  well  illustrates  some  of  the  difficulties  which  may  be  expected: 

A.  H.  was  sent  to  me  by  Dr.  Lockhart  Stephens,  of  Emsworth,  February,  1890,  with  a 
large  sabclavio-axillary  aneurysm.  The  man  gave  his  age  as  48 ;  he  looked  ten  years 
older,  and  was  stout  and  flabby,  with  chronic  bronchitis  and  emphysema.  Occupying  all 
the  lower  part  of  the  posterior  triangle,  and  to  be  felt  in  the  axilla  and  between  the  heads 
of  the  stemo-mastoid,  was  a  large  aneurysm,  six  inches  by  four  inches.  There  was  no 
evidence  that  the  innominate  itself  was  involycd.  Patient  had  first  noticeil  the  swelling 
a  year  before,  when  it  was  about  the  size  of  a  walnut.  He  had  been  doing  his  work  aa 
a  gamekeeper,  and  shooting  rabbits,  till  two  weeks  before  his  admission,  February  10. 
Chloroform  having  been  given,  the  parts  cleanseil,  and  irrigation  with  lotio  hyd.  per. 
I — 2,000  employed  throughout,  an  incision  three  inches  and  a  half  long  was  made  along  the 
anterior  margin  of  the  sterno-mastoid,  and  another  transversely  outwards,  just  above 
the  clavicle,  over  both  heads  of  the  sterno-mastoid  to  a  point  over  the  inner  part  of 
the  aneurysm.  The  skin  and  both  heads  of  the  sterno-mastoid  were  dividetl  together, 
with  the  hope  of  keeping  the  skin  down  better  when  the  wound  was  closed,  thus 
better  obliterating  the  large  wound  and  ensuring  earlier  hcjiling.  The  sterno-hyoid  and 
sterno- thyroid  being  divided,  two  very  large  inferior  thyroid  veins  secured,  and  the 
internal  jugular  drawn  outwards,  the  inner  part  of  the  carotid  sheath  was  openeil  and 
this  artery  traced  down  to  the  innominate.  The  chief  difficulty  at  this  stage  was  duo 
to  what  was  thought  to  be  a  pulsating  process  of  the  aneurysm,  which  extended  inwanls 
under  the  jugular  and  carotid,  but  was  really  a  hugely  dilatetl  vertebral.  The  carotid 
being  traceil  down,  it  was  found  impossible  to  pass  a  ligature  below  the  bifurcation, 
which  lay  a  full  inch  lower  than  the  joint.  In  spite  of  the  aid  given  me  by  the  late 
Mr.  Davies-Colley,  who  drew  up  the  carotid,  protecting  the  vessel  with  a  bit  of  gauze 
wrung  out  of  carbolic  lotion,  I  was  unable  to  get  my  finger  or  a  director  sufficiently  deep 
behind  the  clavicle  to  make  sure  of  being  below  the  bifurcation.  I  accordingly  removed 
the  inner  extremity  of  the  clavicle,  disarticulating  and  sawing  through  the  shaft.  I  waa 
now  able,  aideil  by  Mr.  Davies-Colley's  most  efficient  help,  to  bring  just  the  top  of  the 
bifurcation  into  view.  More  than  this  was  impossible,  and  the  aneurysm-needle  (one 
of  corkscrew  form  lent  roe  by  Mr.  Durham)  was  passetl  by  touch  round  the  innominate 
from  without  inwartls.  It  was  previously  loaded  with  silk,  to  which  a  piece  of  oxaorta 
ligature,  kindly  provided  by  Mr,  Barwell.  was  knotted.  In  tying  the  vessel  I  tried  to 
use  force  sufficient  to  close  it,  but  not  to  injure  its  coats.  Judging  from  the  outside,  the 
walls  were  well  puckered  together.  Pulsation  in  the  aneurysm  ceased  at  once,  and  never 
returned.  The  carotid  was  then  tied,  with  a  similar  ligature,  nlxmt  an  inch  above  its 
origin,  not  only  to  prevent  any  efflux  of  bloo<l  through  it,  but  also  because  the  vessel  was 
probably  weakened  by  much  handling.  The  wound  was  thoroughly  drie<l  out,  and  dusted 
with  iodoform,  a  drainage-tube  inserte<l,  and  the  wound  unite<l  by  twelve  salmon-gut 
sutures.  By  the  third  day  the  aneurysm  began  to  shrink  markedly,  but  the  following 
night  the  patient  began  to  be  restless  and  delirious,  and  this  increased  and  persisted. 
The  delirium  was  peculiar.  He  was  incessantly  restless,  trying  to  get  out  of  bed,  chattering 
without  ceasing,  calling  to  his  dogs,  &c.  It  was  most  difficult  to  keep  his  right  arm  still, 
and  before  long  it  was  needful  to  secure  him  with  straps.  Morphia,  sul phonal,  chloral, 
chloral  amide,  hydriodate  of  hyoscyamin,  were  all  trie<l,  with  very  little  result.  There  waa 
also  evidence  of  broncho-pneumonia  at  both  bases.  The  restlessness  and  chattering  delirium 
continued,  and,  in  spite  of  the  abundance  of  foo<i  taken,  the  strength  became  oxhaustod, 
and  the  patient  sank  on  the  tenth  day.  The  wound  remained  ({uite  sweet  throughout. 
At  the  necropsy  the  wound  was  found  to  be  perfectly  sweet,  without  a  trace  of  pus,  and 
levelling  up  well.  A  large  sacculated  aneurysm  occupied  the  second  and  thinl  parta  of 
the  subclavian  and  th*?  first  and  second  parts  of  the  axillary.  In  a^ldition  to  the  main  sac, 
which  occupied  the  posterior  triangle,  a  hemispherical  dilatation  projected  into  the  up|)er 
part  of  the  right  pleura.  Kncircling  the  innominate,  just  below  the  bifurcation,  which 
was  on  a  level  with  the  first  costo-sternal  articulation,  were  the  remains  of  a  ligature,  but 
no  knot  could  be  found,  and  the  ligature  was  movable  with  the  point  of  a  dire<'tor. 
Surrounding  the  bifurcation  of  the  innominate  was  a  small  cavity,  from  which  could  bo 
scjueezcil  not  more  than  a  drachm,  if  so  much,  of  (juite  sweet  pus-like  fiui<l.     The  carotid  ha<1 
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been  tied  about  a  quarter  of  an  inch  nbovo  the  top  of  the  itemanif  and  here,  too,  the 
wall  of  tbe  vessel  w&b  verj  soft,  sothnt  in  dissecting  it  a  bole  was  mode  in  the  veawl  above 
the  ligatnre.  The  knot,  however,  bad  held  well  in  position.  Running  behind  the  carotid 
iheath,  and  ^iven  of!  from  the  snticljivian  immediatel/  after  its  origiOf  was  a  long  foBifonti 
dictation,  which  was^  probablj  the  vertebral  much  dibited,  aa  large  as  tbe  forefinger.  A 
amall  window  being  cut  in  the  aneurysm  f  bowed  that  this  was  filled  with  a  greenish-tinted 
jellf -like  ctiagnlum,  not  blood-itaincd,  and  traversed  in  every  direction  by  ieinglass-Hkft 
threads.  The  only  remnant  of  a  cavity  waa  quite  at  the  back  part,  where  a  S|>ace  into 
which  the  tip  of  the  finger  could  be  introduced  contained  a  little  fluid  blood.  The  inner 
aspect  of  the  sawn  clavicle  was  smooth,  with  gmnuUtions  save  jost  at  its  upper  part.  The 
plenne  were  absolutely  healthy.  Both  bases  were  the  seat  of  bronoho-pneomonia.  It  is 
quite  possible  that  this  was  infective,  as  no  bacteriological  examination  wa«  made  of  the 
very  imall  amouut  of  fluid  in  tbe  wound,  but  if  »j  the  degree  of  infection  was  slight,  as  tbe 
first  three  days  passed  without  unfavourable  fsymptjc^ms,  and  the  patient  survived  till  the  tenth 
day*  It  shoald  be  noted  that  (he  man  had  chronic  bronchitis  before  the  operation.  The 
mediastinal  c<innective  tiflsue  was  extensively  occupied  with  air  ;  thii«  had  not  penetiBted 
beneath  the  pulmonary  pleura,  nor  pro<!uced  Inier^tRial  emphysema.  The  aortic  and 
mitral  valves,  the  latter  especially,  were  diseased  ;  the  aortic  arch  was  the  seat  of  atherooia, 
diloled  yniforraly,  irregular  on  the  aurface  and  rough  internally,  but  not  calcareous.  The 
abdominal  aorta  was  very  bad,  full  of  ealcareotia  plates.  The  kidneys  showed  early  inter- 
stitial nephritis.  There  was  a  small  bard  mass  of  clot  in  the  innominate,  below  the  ligature, 
little  in  the  carotid.    The  brain  was  normal. 

Cauaes  of  Death  after  tbe  Operation, — Tt  mny  be  expected  tliat 
most  of  these  will,  with  septic  precaiitiouR,  disappear,  viz.: 

1.  Infective  cellulitis  and  nitMiiastii litis. 

2.  Lung  trouble — eg,,  bronchitis,  pleuro-pneumoiiia, 

3.  Cerebrnl  eofiening* 

4.  Pericarditis. 
There  stil!  remains  the  terrible  complication  of  aecondary  liipmorrhage, 

whicB  has  occurred,  as  yet,  in  almost  eveiy  instance,  and  kae  always 
proved  fatal,  save  in  Dr.  Smyth *fi  case. 

Secondary  haemorrhage  may  occur  up  to  the  sixtieth  day,  as  in 
Graefe's  case.  It  has  already  been  discussed  bow  far  modern  surgery 
is  likely  to  prevent  this,  and  certain  precautions  have  been  enumerated 
atp,  796.  Tbe  treatment,  as  sliown,  is  mainly  preventive.  When  once 
bleeding  has  occurred,  little  can  be  done  beyond  tying  the  vertebral 
and  common  carotid^  if  this  baa  not  already  been  performed,  plugging 
the  wound  with  iodofonn  gauze  wntng  out  of  carbolic  acid  lotion  or 
formalin  (i — 500)  or  tuiiientine  (p.  745),  if  nothing  else  be  available, 
and  putting  on  pressure  witli  sliot-bags. 

The  treatment  of  recurrent  pulsation  in  the  aneur^^sm  by  ligature  of 
such  vessels  as  tbe  carotid  and  snbclavifln  has  been  illustrated  b}^  tbe 
cases  already  given. 


BTJEaiCAIi  IWTEBFEBENCE  IH    AITEITBYSMS   OF   THE 
INNOMINATE  AND  AOKTA. 

While  the  distressing  nature  of  these  cases  justifies  a  resort  to  surgery 
when  medicine  fails,  I  would  point  out — (l)  Hint  the  surgeon  is  often 
called  in  too  late  in  large  thoracic  aneurysms,  where  treatment  of  any 
kind  is  certain  to  be  unsatisfactory*  (2)  Tbe  fact  hns  been  too  much 
lost  sight  of,  that  large  thoracic  aneurysms,  with  their  size,  varying 
degree  of  sacculalion,  restricted  power  of  collapse,  and  int|»ortant  sur- 
roundings, are  on  quite  a  ditlereiit  footing,  for  operative  interference. 


IHTIRFERENCE   IN   THOKACTC   ANEtTRYSMS. 

from  aneurysms  of  the  extreiiiitiee.  Further,  the  diaeaBe  here  is  much 
less  often  a  local  one.  (3)  That,  with  regard  to  the  amount  of  relief 
which  surgery  can  fairly  he  expected  to  give,  when  the  large  nnmber  of 
cases^  published  and  unpublished,  which  have  been  treated  surgically 
in  the  Ust  few  years  are  duly  weighed,  when  the  difficulties  of  diagnosis 
and  the  risks  of  operntion  have  been  considered,  it  is  clear  that  per- 
manent cures  are  extremely  few  ;  and  that  while  in  some  cases  decided 
relief  is  given,  in  many  published  at  the  time  as  successes,  were  the 
sequel  followed  up,  it  would  be  found  that  very  little  real  relief  had 
followed,  while  in  not  a  few,  what  with  the  risk  of  the  anesthetic,  tlie 
excited  circulation,  the  partial  cure  of  the  aneurysm  in  one  direction, 
and  the  tendency  set  up  to  spread  at  another  spot,  possibly  less  able  to 
bear  the  straini*  and  perhaps  with  more  important  surroundings, 
surgery  has  not  only  failed  to  check  but  has  actually  hastened  tlie 
progress  of  the  aneurysm* 

The  advisability  of  resorting  to  surgical  means  will  be  considered 
under  the  heads  of — A,  Diagnosis;  B,  Treatment,  the  latter  including 
— (i.)  Ligature,  (ii.)  Introduction  of  Foreign  Bodies,  (iii/)  Galvano- 
puncture. 

A,  Diagnosis  between  Innominate  and  Aortic  Anexuysms. 

^While  a  precise  diagnosis  is  nsnally  impossible,  no  pains  should  be 
spared  in  going  into  all  those  points  which  may  help  in  deciding  how 
far  the  aneurysm  is  probably  limited  to  the  innominate  or  to  the  aorta, 
and,  in  the  case  of  this  vessel,  which  part  of  the  arch  is  chiefly  encroached 
upon,  for  it  is  only  by  paying  attention  to  the  above  points  tliat  answers 
can  be  given  to  the  two  (juestions  which  arise— viz.,  (i)  Is  any  opera- 
tion justifiable  at  all?  (2)  If  an  operation  is  justifiable,  what  is  it 
to  be? 

Chief  Fomts  to  pay  Attention  to  in  Diagnosia. 

I.  The  PoBition  0/ the  Anmri/sfu. — This  is  obviously  only  of  value  in 
a  few  cases,  when  the  patient  is  seen  earl}*,  or  when  he  can  be  reliedl 
upon  for  an  intelligent  history  of  his  case,  Mr,  Wardrop's  rule  was, 
that  innominate  aneurysm  first  presents  itself  to  the  inner  side  of  the 
right  sterno-mastoifl,  carotid  aneurysm  in  the  interval  between  the  two 
heads,  and  a  subclavian  one  to  the  outer  side  o(  tlie  muscle,  Mr.  Barwell 
(Intern,  Enci/cL  Surg,,  vol,  iii.  p.  507)  writes  of  the  first  of  the  above 
thus  :^**  I'he  tumour  of  an  innominate  aneurysm  generally  occupies 
the  episternal  notch,  but  chiefly  on  the  right  side,  and,  even  though  it 
may  not  rise  high,  takes  np  the  whole  brearlth  of  this  space.  On  gently 
pressing  the  finger  backward  and  downward,  tlie  rounded  margin  of 
the  sac  can  he  felt.  After  a  little  time  the  sternal  end  of  the  clavicle 
protrudes  abnormally,  and  partakes  in  the  pulsation  (communicated), 
while  the  sternal  and,  afterwards,  the  clavicular  portions  of  the  sterno- 
mastoid  are  also  pushed  forward.  Not  unfreqoently  the  first  costal  carti- 
lage, outside  where  it  joins  the  steronm,  is  also  abnormally  prominent, 
and  throbs  with  the  beat  of  the  tumour/* 


•  Tbe  rapid  extension  of  the  aDcarysra  In  another  direction  aft^r  its  original  growth 
has  been  checketl  by  operative  lEterfereiioe  is  weU  shown  bj  a  case  of  Dr.  C  burton 'a 
{Ciin,  S(fc,  iranjt.,  vol.  xli.  p.  261),  in  which,  Bubeequently  to  galTano-punclure,  the 
blood  pressure  found  out  other  weak  fipota  in  addition  to  the  original  aneurysm,  thus 
bringing  about  other  saccular  projections  and  fatal  mpture  into  a  bronchus. 
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Mr.  Heath  thus  described  {Diet  of  Surg, ^  vol.  i.  p.  81)  the  possible 

paints  of  appearance  of  an  aoilic  aiieiUTsm  :  "If  on  the  ascending 
portion  of  the  arcli,  the  sac  presses  against  the  sternum,  producing 
gradual  absorption  of  the  wall  of  the  chesty  and  comiiiunieating  a  marked 
impulse  to  the  right  side  of  the  sternum  as  hifth  as  the  sterno-clavicular 
joint,  which  may  he  invaded  by  the  tumour  in  the  later  stages.  If  on 
the  transverse  portion  of  the  arch,  the  sac  encounters  but  httle  resist- 
anc*^  in  an  upward  direction,  and  hence  is  apt  to  invade  the  inter- 
clavieukr  notch,  to  compress  the  trachea  and  oct^asionally  thecesophagus, 
and  to  produce  marked  spasm  of  the  larynx  hy  interference  with  the 
left  recurrent  laryngeaL  When  a  sac  of  this  kind  rises  into  the  neck, 
it  is  a  matter  of  uncertainty  to  which  side  it  shouhl  be  allotted,  since  a 
tumom*  projecting  most  to  tlie  riglit  hy  no  means  necessarily  originates 
on  the  right  side,  and  rice  versth'* 

2.  The  pjtltit\—lf  R  decided  diminution  be  foiind  in  the  right  radittl 
and  carotid,  the  aneurysm  is  ]i rob  ably  of  the  innominate  ;  but  an  aortic 
aneurysm  near  the  root  of  the  innominate  will  bring  about  the  same 
result, 

3.  Pressure  StfW2}toim.~T\lei^e  will  vary  with  the  position  as  well 
as  the  size  of  each  form  of  aneurysm.  Thus,  in  innominate  aneurysm 
pressure  symptoms  will  viiry  accurding  as  the  sac  is  high  up  or  low 
down,  and  pressing  iti  wards  or  outwards.  As  to  oedema,  the  value  of 
this  must  remain  undecided  while  surgeons  hold  such  opposite  views- 

ThuB  Mr-  Heath  {l&e.  tupra  mt.)  and  Sir  J.  E.  Erichsen  (JSurgri^^  toL  H.  p.  75)  ^poke 
of  tTdema  of  the  right  side  of  the  neck  imrl  upper  limb  as  first  noticed,  Mr.  BarweU  {loe. 
MHpta  cit.)y  on  the  otlier  hand,  ftpenking  more  particularly  of  the  low  form  of  innominate 
aacutysm  (iisually  cjombined  with  itortic  disease),  writ4?s  :  *'  The  point  to  be  eApeciallj 
Tetnarked  is  thfs  :  the  puliation,  dolue^,  Abnormally  h)t]d  heart  sound,  ^c.,  are  on  and  to 
the  riffht  of  the  middle  line  ;  the  venous  congestions  ftre  on  the  Uifi  «ide  of  the  body^  nor 
does  the  right  participate  till  late  in  thedisease.  .  ,  .  When  the  right  side  is  also  inTolved 
the  aneurysm  wiO  hare  bcoome  Urge/* 

I  cAiniot  find  that  the  other  pressure  symptoms — ^viz.,  laryngCRl  or 
traclieal  dyspnoea  and  irregularity  of  the  pupil^ — ^are  really  distinctive 
between  innominate  and  aortic  aneurysni. 

Mr.  Barwcll  considers  that  the  following  combinations  of  symptoms 
'*  furnish  remarkably  positive  evidence  "  in  aortic  aneurysm  :  **  For 
instance,  pressure  wholly  and  entirely  on  the  right  bronchus ;  conges- 
tion of  both  ftrms  imd  both  sides  of  the  head  and  chest;  tumour 
Bymptoms,  ehicHy  about  the  second  space  and  rib,  considerably  to  the 
right  of  the  sternum  ;  heart  displacement,  if  any,  directly  outward  ;  the 
pulses  equal,  .  .  .  indicate  disease  of  ascending  aorta.  Congestion  of 
the  left  arm,  supra-clavicular  region,  and  side  of  the  head  ;  aneurysmal 
character  of  right  pulse  (radial  and  carotid)  ;  tumour  symptoms  a  little 
to  the  right  of  the  stenuim,  and  prohahly  some  tmcheal  dyspnoea,  are 
symptomatic  of  aorta-innominate  aneurysm.  Modification  of  left  radial 
pulse,  affection  of  left  vocal  cord,  left  venous  congestion,  tracheal 
dyapncea  and  obsiruction  of  air  to  both  lungs,  with  tumom*  symptoms 
on  and  to  the  left  of  the  median  line,  mark  disease  of  the  transverse 
aorta*  Obstruct! un  to  the  entrance  of  air  to  the  left  lung  alone,  with 
pains  at  the  baek  and  along  the  intercostals,  is  indicative  of  disease  of 
the  third  part  of  the  arch.** 
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4.  Disphrtnwnt  of  the  Ilenrt  Downnaj'tJs. — -The  more  marked  this  is 
the  greater  is  the  probability  that  the  aneurysm  is  aortic. 
BlMculties  and  Fallacies  in  the  Diagnosis. 

1,  The  proximity  of  tlie  heart.  **  Wiien  there  is  a  bruit,  it  is 
extremely  difficult  to  distiupiish  whether  it  is  limited  to  the  tumour,  or 
is  profm^ated  into  it  from  the  cardiac  valves/' 

2.  "  The  growth  of  aneurysms  in  the  rellular  tissue  of  the  iiiediae- 
tiiuim  and  root  of  tlie  neck  is  so  free  that  instances  have  beeii  observed 
of  aneurysms  of  the  areh  of  the  aorta  causinnf  compression  of  the 
subclavian  and  carotid,  without  any  disease  of  those  vessels  ;  while,  on 
the  other  hand,  if  the  aneurysm  approaches  the  tubular  shape,  the  jnilse 
may  be  niiaU'ected  in  the  brancljes,  though  the  trunk  is  extensively 
diseased  *'  (Holmes).* 

3*  The  distribution  of  the  branches  of  the  aorta  may  be  anomalous.  + 

B.  Treatment. 

I.    LliiATURE.t 

Aide  in  fielecting  Cases  fitted  for  Operation.— Mr.  Barwell  (loc, 
gupm  cit,,  ]).  520),  writing  on  innominate  aneurysms,  has  formulated 
the  iVdlow^jig  aphorisms: 

i.  An  aneurysm  t^ommencing  suddenly,  especially  if  traceable  to  some 
over-exertion,  is  more  likely  to  be  benefited  by  operation  than  one 
arising  gradually  and  without  mechauieal  cause,  ii.  Distinct  sacculation 
is  a  most  <iesirable  condition  ;  fusiform  dihitation  of  the  innominate 
indicates  almost  certainly  a  similar  condition  of  the  aorta  and  widespread 
arterial  disease,  iii.  If  sym{itoms  sliow^  the  aortic  arch  to  be  also 
atlected,  the  disease  should  be  limited— that  is,  slioukl  not  extend  along 
the  transverse  portion*  It  should  he  of  the  sacculated  variety,  not  a 
general  dilatation  of  the  whole  calibre.  Absence  of  any  other  aneurysm ^ 
especially  of  tlie  rest  of  tlie  aorta,  must  be  ascertained,  iv.  Absence  of 
rasp-sound  along  the  aorta,  or  any  other  indication  of  extensive  athe- 
roma, should  be  verified,  v.  Aortic  incompetence,  unless  very  slight, 
is  a  decided  objection,  as  is  also  mitral  disease,  or  considerable  hyper- 
trophy of  the  heart,  vi.  The  patency  of  the  vessels  leading  to  the  brain 
should  be  investigated  by  making  a  few  seconds'  pressure  on  the 
carotids  alternately  anil  then  simnltaneously*  vii.  Absence  of  visceral 
disease  must  be  ascertained. 

Contraindications  to  Operative  Interference. — Mr.  Barwell  (loc, 
supra  cit,  p.  528}  lays  down  the  following  :  (i)  When  tumour  symptoms 
reach  widely  on  both  sides  of  the  middle  line  :  (2)  when,  with  paralysis 
of  the  left  vocal  cord,  there  is  obstruction  of  the  right  bronchus  j 

(3)  when    there    is    evidence    of   considerable    a«n*tic    incompetence ; 

(4)  when  there  is  mitral  disease  or  considerable  cardiac  hypertrophy  ;| 

•  Sffjtt.  ttf  Sur^.^  vol.  iii.  p,  14. 

t  Mr.  Holmes  quote**  the  followmg  inatructive  case  :  In  a  patient  In  whom,  from  other ^ 
symptoms,  theii*  waa  no  tlifllciahy  in  diagntifimg  nn  iineurj^sni  of  the  arch  of  jhe  aorta, 
one  circumstance  was  ditticult  to  aocotmt  for — viz.,  that  while  I  be  pulfte  in  the  right 
carotid  was  una^ect-ed,  that  in  the  right  wrist  was  imperceptible.  After  dcntli  the  right 
subclavian  was  found  to  be  the  last  brancli  of  the  aorta.  Passing  between  the  tmeurysm 
and  the  spine,  it  had  been  compre.ssed,  while  the  camtid  was  unaffected. 

X  Mjinj  of  the  remarks  below  apply  also  to  the  two  other  methods  of  Burgical  inter- 
ference— introduction  of  foreign  bodies  into  the  sac  and  galTano^puncture. 
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(5)    when  there  is,  in  the  course  of  the  aorta,  the  rasping  sound  of 

calcification  or  advanced  atheroma,  more  pariicukrly  if  the  superficial 
vessels  are  rouf^h  and  rigid  ;  (6)  when  tJiere  is  pain  about  the  spine  and 
intercostal  nerves ;  (7)  when  there  is  obstruction  of  the  left  bronchus 
only ;  (8)  when  there  is  pressure  on  the  left  apex,  and  expectoration  of 
frothy  blood. 

Choice  of  Vessel.  —  Question  of  Simultaneous  or  Consecutive 
Ligature. — I  have  no  space  here  for  cjuoting  statistics,  wliich  are, 
after  al!,  of  inferior  vahie  lu  tlie  auihoritative  opinions  of  those  who 
have  worked  most  at  this  subject.  The  earliest  and  foremost  of  these 
is  Mr.  Holmes  ;  as  it  is  to  his  opinion  that  English  surgeons  will 
naturally  turn,  the  most  important  of  his  views  are  given  here. 

1.  **  One  thing,  I  tliink,  lias  been  fully  proved — viz.,  that  the  dis* 
tinction  which  was  so  much  insisted  on  between  aortic  and  innominate 
aneurysm  is  of  less  importance  in  regard  to  the  distal  operation  than 
used  to  be  tanglit,  and  tliat  a  case  of  innominate  aneurysm  whicli  other- 
wise seems  appropriate  for  operation  need  not  be  rejected  because  it  is 
suspected  or  known  that  the  aorta  is  also  involved.  It  has  also  been 
satisfactorily  proved  that  aneurysms  purely  aoHic  have  been  much 
benefited  by  distal  operations.  It  remains  to  impure  what  cases  should 
be  selected,  and  what  arteries  should  he  tied  in  eac!i  case." 

2.  **  To  my  mind  the  clearest  evidence  of  benefit  has  been  in  the 
case  of  ligature  of  the  left  carotid  in  tlie  treatment  of  aneurysm  affect- 
ing the  traosverse  part  of  the  arch.'*  In  a  case  of  this  kind  it  was  the 
evident  extension  of  the  tumour  up  the  neck  and  towards  the  trachea 
which  made  Mr,  Holmes  think  that  the  ligature  would  prove  beneficial ; 
and  the  result  even  surpassed  his  expectations,  the  patient  being  alive 
and  in  tolerable  liealth  live,  and  j>robably  seven,  years  after  the  opera- 
tion. Thus  Mr.  Holmes,  considering  that  the  applicability  of  the 
distal  ligature  depends  largel)^  on  the  obseiTcd  growth  of  the  tumour, 
would  think  ligature  of  the  subclavian  justifiable  if^  in  innominate  or 
mixed  aneurysm,  the  tunvour  was  making  rapid  advance  under  the 
sterno-mastoid.  He  also  draws  attention  to  the  importance  of 
estimating  pressure  signs  as  indicating  extension  of  the  aneurysm, 
evidenced  bv  the  condition  of  the  veins,  the  breathing,  the  pupil,  &c. 
(p.  810). 

5.  With  regard  to  operations  on  the  right  side  in  cases  of  innominate 
or  mixed  innominate  and  aortic  aneurysm,  opinions  vary  as  to  wliether 
the  carotid  or  subclavian  should  be  tied  simultaneously,  or  whether  the 
carotid  should  be  tied  first.  Mr,  Holmes,  wlio  holds  this  latter  view, 
evidently  tl links  that  ligature  of  this  vessel  ma}'  be  sufficient  wilhout 
any  consecutive  ligature  of  the  subclavian,  unless  indications  arise — 
e.g^t  the  manifest  growth  of  tlie  subclavian  portion  of  the  sac,  or  the 
effect  of  compression  of  the  subclavian  in  diminishing  the  size  or  the 
pulsation  of  the  tumour, 

Mr.  Holmes'  chief  reasons  for  preferring  ligature  of  the  carotid  alone 
as  a  first  step  are — (a)  that  while  tlie  number  of  cases  of  simultaneous 
ligature  is  much  the  larger,  the  most  striking  instances  of  success  have 
followed  ligature  of  the  right  carotid  alone ;  {h)  in  some  cases,  where 
ligature  of  the  subclavian  has  been  also  resorted  to  later,  the  aneur^^sm 
was  already  diminishing  and  becoming  firmer  after  ligature  of  the 
carotid;     (c)  the   simultaneous  ligature  of  two    such    vessels    as    the 
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carotid  and  the  Bubclavian  may  be  a  very  formidable  undertaking  from 
the  prohinged  dissection  and  difficulties  with  the  anaesthetic  ;  (d)  aa . 
ligature  of  the  left  carotid  has  proved  sufficient  in  aortic  aneurysm,  a  ^ 
similar  step  should  be  tried  on  the  ri^ht  aide  in  innominate  aneurysm. 

Another  interesting;  and  unsettled  question  bearing  on  this  matter  of 
ligature  of  large  vessels  near  the  heart  is  the  most  appropriate  material 
for  ligature.     This  has  been  already  discussed  (p.  796). 

Pacts  which  show  that  the  resort  to  Iiigature  has  baen  justifl^bl^, 

(i)  Solidification  and  dhuinution  in  the  size  of  the  swelling.  (2) 
Diminution  of  pulsation.  In  one  case  of  Mr,  Barweirs  (Med.-Chir. 
Trans.f  voL  IxviLi.  p.  130},  a  month  after  simultaneous  ligature  of  both 
arteries  for  innominate  aneurysm,  the  swelling  again  began  to  increase, 
and  the  solidifying  tumour  to  soften,  pulsation  also  recm-ring ;  this 
went  on  for  about  two  weeks,  when  the  swelling  again  sohdified  and 
decreased,  recovery  ultimateh'  taking  place*  (3)  Improvement  in 
dyspnoea,  dysphonia,  and  dysphagia.  (4)  Regain  of  power  over  a  limb. 
(5)  Expectoration  of  muco-purulent  discharge,  which  has  been  accu- 
mulating in  the  Imigs  owing  to  interference  with  expiration  from 
pressure  on  the  trachea. 

Very  little  has  been  done  in  the  last  few  years  to  settle  the  value  of 
the  treatment  of  thoracic  aneurysm  by  ligature  of  the  large  vessels  in 
the  root  of  the  neck.  Mr,  C  Heath  {Brit,  Med.  JonnL^  Feb.  19,  1898) 
gave  his  persoiud  experience  of  the  distal  ligature.  Wliere  the  disease 
involves  the  transverse  part  of  the  arch,  he  would  be  inclined  to  follow 
Dr,  Cockle's  suggestion  as  regards  tying  the  left  common  carotid; 
where  the  disease  involves  the  ascending  part  of  the  arch,  Mr.  Heath 
would  tie  both  the  right  carotid  and  the  subclavian,  so  as  to  diminish^ 
as  far  as  possible,  the  current  through  the  innominate.  Owing  to  the 
frequent  additional  embarrassment  of  breathing  brought  on  by  an 
aneesthetic,  Mr.  Heath  strongly  advises  the  employment  of  cocaine  in 
all  future  operations  on  the  large  vessels  of  the  neck.  Mr*  Heath's 
final  summing  up  of  the  results,  of  distal  ligature  in  cases  of  thoracic 
aneurysm  will  meet  with  the  assent  of  all  thoughtful  sm^geons  who  are 
acfjuainted  with  the  pathology  and  morbid  anatomy  of  this  disease,  and 
with  all  that  sujgery  has  effected  :  '*  The  results,  taken  as  a  whole,  are, 
perhaps,  not  very  encouraging  ;  but  it  must  be  borne  in  mind  that,  in 
dealing  with  a  practically  incurable  disease,  a  prolongation  of  life,  for 
even  a  few  months,  may  be  worth  attempting.*' 

One  of  the  most  recent  reviews  of  the  subject  of  the  treatment  of 
innominate  aneurysm  by  distal  ligature  of  the  right  subclavian  and 
carotid  is  a  critical  one  by  Jacobsthal  (Zeit.  J\  Cliir*,  Aug.  23,  1902), 
After  investigating  the  results  obtained  by  distal  ligature  and  com- 
paring them  with  other  methods,  he  shows  that  the  results  of  this 
operation  do  not  warrant  its  pertbrmance.  The  immediate  mortaUty 
i^  5 5 '7  P*^i*  cent.  In  Poi vet's  collection  of  ninety- four  cases,  the  cures 
were  put  down  as  7*4  per  cent.  Jacobsthal  has  collected  twenty-eight 
more  recent  cases  in  which  there  were  no  cureB^  though  improvement 
was  found  thirteen  times. 

IL  Introduction  of  Foeeign  Bodies  into  the  Sac, — A,  Wire, 
HoRSEHAXR,  &c. — This  method  was  originally  brought  before  the 
profession  by  Mr.  Moore  {Med,-Chir.  Trans, ,  vol,  xlvii.  p.  129),  who 
introduced  twenty-six  yards  of  fine  iron  wire  into  an  aortic  aneur^'sm* 
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No  relief  followed,  in fi animation  of  the  sac  set  in^  and  the  patient  died 
five  days  later. 

Used  by  itself,  this  niethud  should  be  considered  obsolete.  The 
theoretical  udvantages  Viave  not  been  borne  out  iu  practice.  The  chief 
causeB  of  failure  have  been  the  dithcnlties  in  introducing  a  sufficient 
tnnount  of  the  filiform  material ;  in  the  case  of  wire  irritation  has  often 
followed,  leading  in  some  instances  to  early  ruptiu*e  of  the  sac ;  in  that 
of  horsehair  and  eatgut,  owing  to  the  readiness  with  which  they  bend  in 
the  cannula,  it  is  far  from  easy  to  get  enouj^h  into  the  sac.  And  even  if 
this  were  rendered  feasible,  it  is  probable  that  the  large  amount  of  foreign 
material  presentwould  interfere  with  the  due  contraction  of  the  clot,  so 
essential  for  the  cure  of  the  aneurysm.  In  some  cases,  where  partial  con- 
solidation has  been  secured,  extension  has  followed  in  anotlier  direction, 
causing,  e*g.,  urgent  tracheal  dyspnoea*  Further,  this  method  is  not 
witliont  its  especial  risks.*  Combined  with  galvanism,  it  is  described 
at  p.  817. 

B.  Needles. — While,  for  reasons  already  given,  none  of  the  surgical 
methods  employed  in  thoracic  aneurysm  can  be  considered  satisfactory, 
this  one,  owing  to  the  scientitic  basis  on  which  Sii*  W*  Macewen  has 
placed  it,  and  its  results  in  his  hands,  is  more  deserving  of  trial. 

Suggested  bj  Mr.  Moore,  it  hiui  been  tried  by  Sir  W.  Mftcewen,  Mi.  Heath,  and  Mr. 
Ftttey  (art.  "  AcupuDcture,"  i/*^,  0/  Surif.,  voL  i.  p.  25).  Mr.  Heath  made  ma  of  it  in 
ft  tmuiimtic  luieurj&m  of  the  mibcliiTiau  where  umputAtton  at  the  sboulder-joiut  had 
failed.  Three  pairs  of  ae wing-needles  were  introduced  into  the  tumour,  each  pair  being 
made  to  crosii  in  the  sac ;  thej  were  not  withdrawn  until  the  fifth  day,  by  which  time 
considerable  clotting  had  taken  place.  The  aneurysm  gmdtiaUy  became  tK)Ud  ;  bat  bron- 
chitis fiiiperveucd,  aod  the  patient  sank  seventeen  days  later»  Mr,  Puzey  followed  Mr, 
Heath's  plan  in  an  aneurysm  of  the  innominate,  but,  no  apparent  effect  taking  place  at 
the  end  oC  four  or  five  d&yn,  other  needles  were  inserted  as  the  firtit  were  withdrawn,  but 
at  different  parts  of  the  swelling.  This  procedure  being  carried  out  for  several  weeks,  the 
aneuryam  tinally  almost  diBap^ic^red  behind  the  eternal  end  of  the  clavicle.  Unfortn- 
nately,  the  needles  set  up  some  chronic  cellulitis  ;  septieiLvmta  fuUowcd  with  Tomiting,  and 
futal  rupture  of  the  sac.  Mr.  Puzey  thinks  this  CAse  affords  a  warning  against  poshing 
this  treatment  too  far,  and  that  it  would  be  better  to  wait  patiently  the  results  of  the  first 
imirodaction  of  the  needlia  before  proceeding  to  insert  others. 

SirW.  Macewuii,  wLo  used  this  method  first  tis  long  ago  as  1875,  has 
publisbed  {Lancet^  i8go,  voL  ii.  p.  ioi>6}  a  most  iutt^resting  paper  on 
the  use  of  pins  to  secure  the  formation  of  thrombi,  and  so  the  cure  of 
aneurysm, 

**  The  instrument  emplo3^ed  is  a  pio  of  sufficient  length  to  completely 
transfix  the  aneurysm ,  and  to  permit  of  manipulation  within  it.     Its 

•  1  know  of  one  case  in  which  specially  preiuired  very  long  pieces  of  catgut  were 
introduced  into  an  aneurysm  in  the  neck.  At  the  necropsy  some  of  tht^e  were  found  to 
have  passed  on^  beyond  the  aneurysm ^  into  the  splenic  artery*  In  the  Ann.  0/  Surg,, 
vol.  iv.  Ko.  2,  a  case  of  Dr.  Kan^ohoff,  of  Cincionati,  is  recorded,  io  which  mnety'Six 
inches  of  flexible  sil?er  wire  were  passed  into  an  aneurysm  of  the  aortic  arch.  After  the 
first  forty -eight  luches  had  been  introduceil,§jncope,  with  impending  death,  set  iu.  With 
the  aid  of  fitimulanta,  the  operation  was  completed.  For  a  fortnight  the  symptoms  were 
improved,  wheu  oedema  of  face  and  right  arm  apjieared ;  ninety-eight  inches  of  wire  were 
then  passed  into  anotlier  piirt  uf  the  sac.  The  patient  died  eight  days  later^  from  rupture 
of  the  aneiuysm.  The  syncope  was  fouuii  to  have  l>eeii  caused  by  a  loop  of  wire  which 
had  pawed  beyond  the  neck  of  the  sac  into  the  aorta,  where  it  was  probably  deHected  by 
the  aortic  valvts. 
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calil>re  ought  to  be  as  fine  as  possible,  the  strength  being  only  sufficient 
to  penetrate  the  coats  of  the  aneurysm  and  the  intervening  tissues. 
This  cylindrical  pin  tapers  to  a  point,  like  an  ordiuary  sewing-needle, 
and  has  on  its  opposite  extremity  a  somewhat  rounded  head.  As  the 
coats  of  aneurysmal  sacs  vary  in  thiekiiess,  these  pins  nm&t  be  made  of 
various  calibres.  They  ought  to  be  finely  polished,  not  only  to  facilitate 
their  introduction,  but  to  help  to  render  them  aseptic.  Before  perform- 
ing  the  operation,  the  skin  over  the  aneurysm  ought  to  be  carefully 
cleansed  and  rendered  aseptic.  The  aseptic  pin  ought  then  to  penetrate 
the  sac  mid  pass  through  its  cavity  until  it  comes  in  contact  with  the 
opposite  side.  It  ought  to  touch  this  and  no  more.  Then  one  of  two 
methods  may  be  employed  :  either  to  move  the  pio  over  the  surface  of 
the  inner  wall  so  as  to  irritate  its  surfacej  or  to  allow  the  influence  of  the 
blood  cinrent  playing  on  the  very  thin  pin  to  etFecfc  the  same  object. 
If  the  walls  penetrated  by  the  pin  be  dense,  the  former  method  will  be 
preferable,  as  the  force  of  the  blood  current  produces  such  a  feeble 
action  on  the  thin  pin  as  to  be  insnfficient  to  move  it  to  and  fro  while 
it  is  hrnily  grasped  by  the  dense  wall.  After  acting  thus  for  ten 
minutes  at  one  part,  the  point  of  the  pin,  without  being  removed  from 
the  sac,  ought  to  be  shifted  to  another  spot,  and  soon  until  the  greater 
portion  of  the  internal  surface  opposite  to  the  point  of  entrance  has 
been  touched  ;  tliis  ought  to  be  done  in  a  methodical  nninner.  A  single 
insertion  of  the  pin  through  the  sac  into  its  interior  may  be  sufficient 
to  enable  the  point  of  the  instrument  to  come  in  contact  with  the 
greater  part  of  its  internal  smface  ;  but,  in  sonxe  cases,  puncture  from 
various  sides  of  the  external  wall  may  be  necessary,  so  as  to  reach 
portions  of  the  tumour  which  cannot  be  attacked  from  the  first  puncture. 
While  the  pin  is  in  the  aneurysm,  it  is  surrounded  by  a  portion  of 
aseptic  gauze,  or  moistened  with  an  antiseptic  lotion.  When  it  is  with- 
drawn from  the  aneurysm,  the  part  ought  to  be  covered  with  moist 
antiseptic  dressing,  which  ought  to  be  maintained  for  several  days. 
The  period  a  pin  may  remain  in  an  aneurysmal  sac  without  doing 
damage  is  perhaps  dependent  on  the  individual,  and  the  state  of  the 
aneurysm,  hut  it  ought  never  to  exceed  forty-eight  hours.  It  is 
questionable  whether  all  the  necessary  advantages  derivable  from  the 
irritation  of  the  wall  of  the  aneurysm  could  not  be  produced  within 
a  few  hours.  ...  If  the  aneurysm  be  very  large,  several  pins  may 
be  introduced  from  several  puints,  always  allowing  a  considerable 
interval  to  exist  between  each,  otherwise  there  might  be  too  much 
damage  to  the  vessel  wall  at  one  spot,  .  .  ,  When  the  pin  has  been 
withdrawn,  though  there  may  be  a  little  thickening  of  tlie  tissues 
iu  the  neighbourhood,  there  wnll  probably  be  little  or  no  diminution 
of  the  excentric  impulse.  Occasionally  it  may  be  weeks  before  any 
distinct  or  tangible  thickening  of  the  coats  can  be  made  out.  In  other 
instances  this  may  be  discernible  at  a  much  earlier  period.  But,  as  a 
rule,  a  distinct  thickening  of  the  coat  is  tangible  at  an  early  period." 

It  will  be  seen  that  the  aim  in  Sir  W,  Maeewen's  use  of  acupuncture 
differs  somewhat  from  that  of  other  surgeons  in  that  his  object 
is  to  iriitate  the  wall  of  the  aneurysm,  the  irritation  being  cai'ried  just 
so  far  as  to  set  up  reparati\"e  exudation  in  the  parietes,  inhltration 
of  these  with  leucocytes,  and  then  a  further  separation  of  these  from  the 
blood  current.     This  iiTitation  is  set  up  at  as  many  points  as  possible. 
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80  as  to  produce  uumerous  white  thrombi,  and  so  complete  occlusion  as 
Boon  as  possible.  Of  the  four  cases  given  by  Sir  W.  Mace  wen,  three 
are  of  especial  interest  in  their  bearing  on  the  treatment  of  aneurysm 
now  under  discussion. 

No.  I  wws  a  case  of  aortic  aDeurytm  seen  ftt  an  adTaDC«d  period  when  threatened  by 
itupexKiiog  death  from  dy9i>ii(£a.  It  waa  treated  hj  the  introduction  of  pi&ft,  the  first 
mkilj  in  December,  1887^  thb  beiog  repeated  an  mveo  oocimoiib»  with  a  few  days'  iDterral 
between  each.  On  December  20  djgpncBa  reappeared,  and,  returning  on  Deoember  31, 
proyed  fatal  At  the  autopsy  two-thii\ifl  of  the  anearyam  was  filled  with  a  white,  firm, 
lamiDated  ihrombtis ;  bud  the  de|X}sitioti  continued  at  the  same  rate,  it  is  olear  that 
complete  occlusion  would  bare  occurred  in  a  few  weeks. 

Another  caae  waa  an  aneurysm  of  the  abdominal  aorta,  treated  by  the  sftme  fonnatkin 
of  white  thrombi  ;  the  cure  was  interrupted  by  the  ]>otient  feding  so  well  fbat  he  deter- 
mineti  to  rttiirn  to  work  (engine-driTing)  after  a  month's  treatmint,  though  the  ancuryHm 
iria  not  consolidated^  This  ]>Atient  was  Btil!  aliTe  and  in  seeming  good  health  when  last 
bean]  of,  two  and  a  half  years  subsetiuenth'. 

The  third  csl^^  which  is  griven  in  grcAt  detail/  is  the  most  interesting  of  all.  The 
aneurysm  was  here  in  the  thoracic  area,  probably  of  the  left  subclaTian,  and  accompanied 
by  great  swelling,  pain,  numbness,  and  loss  of  power  in  the  left  arm.  Pins  were  intro> 
duced  on  February  27,  Harch  5,  17,  and  24,  a  gradual  thickening  of  the  walls  ensuing, 
as  made  evident  by  the  greater  difficulty  experienced  in  penetrating  the  coats  of  the 
aneurysm,  a  pin  of  very  fine  calibi'e  being  used  at  the  onset,  some  much  stouter  and  more 
rigid  being  re^piired  later  on.  During  the  next  four  months  there  was  moch  diminution 
in  the  sweUing  and  pain.  Pins  were  again  used  on  five  gub&equcnt  occasions,  bat  as  in 
two  of  them  it  was  doubtful  if  any  ca?ity  was  entered,  their  use  was  disc4:»n tinned.  Daring 
the  following  mouths  there  was  slow  but  continooos  decrease  in  the  swelling,  and  the 
GDdema  and  (jain  gradully  disappeared  entirely,  the  patient  being  finally  able  to  resume 
all  her  ordinary  duties** 

It  would  appear  from  the  above  report  that  an  anaesthetic  was  not 
needed  in  any  of  the  above  cases — a  point  of  great  importance  in  thoracic 
aneurysm  where  dyspno?u  and  atheroma  may  he  present 

Sir  W.  Macewen  kindly  sent  me  in  July,  1895,  the  following 
abstract  of  his  later  experience  : 

*^  I  have  bad  three  cases  of  aneurysm  treated  since  I  wrote  my  paper.  One  at  root  of 
neck,  stibcl&Tian,  but  involFiug  aortas  cure  absolute.  One  aortic,  transTerae  arch; 
greatly  thickened  and  improTcd  ;  patient  can  go  freely  about  and  follow  his  usual  avoca- 
tion, from  which  he  was  debarred  prior  to  operation.  One  a  very  hirge  popliteal,  in  which 
consolidation  took  place  rapidly,  but  owing  to  the  great  pressure  exercised  by  the  aneurysm 
on  the  surrounding  parts,  which  was  apparently  increased  by  the  consolidation,  incision 
had  to  be  made  into  the  sac.  Firm,  laminated  white  thrombi  were  found  inside  the  sac, 
part  of  which  was  turned  out  to  relieve  the  pressure  and  to  prejierve  the  vitality  of  the 
limb.  The  patient  made  a  rapid  recovery*  and  ia  now  quite  well,  the  remainder  of  the 
white  thrombuj;  becoming  converted  into  dense  fibrous  tissue,  which  subsequently  baa 
undergone  great  ahriuking. 

**  Quite  a  number  of  very  advanced  aortic  and  abdominal  aneurysms  have  been  aeen 
by  me,  so  advanced  as  to  preclude  interference.  In  several  an  exploratory  puncture  waa 
made  for  diagnostic  pur|K)8eg,  when  the  eroded  bodies  of  the  vertebrm  were  felt  bare 
inside  the  aneurysmal  sac.    These  were  not  treated. 

''  I  have  heard  of  cases  which  were  so  lidvanced  that  *  tbey  burst  before  the  pins  which 
had  been  sent  for  to  treat  them  with  had  arrived.'  *' 

•  Another  very  succeaiful  case,  under  the  care  of  CaseUi,  of  innominate  aneurysm, 
treated  by  Macewen's  method,  will  be  fuund  briefly  given  in  the  Mevim  tie  Cftir,^  189a, 
p.  89a,  and  two  unsuccessful  cases  Qlat^i^w  Med,  Jmtrti,^  1891^  pp*  280,  453.  Sir  W, 
KaiCewen  pointttd  out  {ibid.,  p.  454)  that  this  method  required  casea  to  be  carefully 
■eleoted,  and  that  tt  was  frot  to  be  used  in  !  hoee  which  cotdd  not  get  well  otherwise. 
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III.  Galvano-punctitre, — This  method  1ms  for  its  object  the  pro* 
diictioii  of  clotting  without  the  risks  and  difficulties  connected  with  the 
introduction  of  foreign  bodies^ — e.g.,  wire*  Gulvano-puncture,  tlie 
introdu€tion  of  filifonn  material,  and  the  merits  of  these  compared  with 
the  combined  use  of  electrolysia  and  iijtroduced  wire  are  discussed 
in  a  paper  by  Dr-  Stewart,  of  Philadelphia  {Amvr,  Jourti.  Med.  ScL^ 
Oci.t  1892,  ride  iii/ra). 

Polntfl  to  pay  Attention  to. — (i)  To  avoid  production  of  heat,  pain, 
and  Bloughing  of  the  skin,  the  current*  used  should  be  a  conipanitivelj 
weak  one.  As  an  anaesthetic  is  not  nanally  required,  the  time  occupied 
ma}"  be  considerable*  (2)  The  needles  should  be  of  steel,  as  fine  as  is 
consistent  with  perforating  the  tissues,  in  order  to  diminish  pain, 
haemorrhage,  and  risk  of  sloughing*  {3)  To  avoid  the  same  risks,  the 
needles  should  be  insulated  within  about  half  an  inch  of  their  points  by 
two  layers  of  spirit  varnish •  (4)  As  it  has  been  proved  that  the  effect 
of  electrolysis  on  blood  at  the  positive  pole  is  a  fairl\^  firm  and  tenacious 
dark  clot,  while  the  negative  rather  produces  a  pinkish,  frothy  substance, 
it  seems  wiser  to  connect  the  needle  or  needles  introduced  into  the  sao 
with  the  positive  pole,  while  a  large  sponge,  wrung  out  of  w^arm  salt 
water,  is  connected  with  the  negative  pole  and  applied  to  the  chest  wall 
near  the  swelling.  (5)  A  sitting  should  not  be  prolonged  over  thirty 
or  forty  minutes.  The  punctures  had  best  be  closed  by  collodion. 
(6)  The  operation  should  not  be  repeated  too  soon  :  time  should  be 
allowed  for  all  local  reaction  to  cease,  and  for  consolidation  of  the 
coagulum  to  occur,  which  often  takes  some  time. 

Drawbacks  and  Dangers. — (1)  As  pointed  out  by  Mr.  Holmes,  it 
is  a  radical  defect  of  thi^  method  that  it  act^  by  inducing  **  passive  " 
coagulation  of  blood  in  the  sac.  Hence  it  is  inherently  uncertain, 
liable  to  cause  relapse  by  the  melting  of  the  coagulum,  or  indamniation 
by  its  too  sudden  deposition.  Again,  it  is  very  liable  to  set  up  inflam- 
mation in  the  walls  and  contents  of  the  sac.  Then,  too,  the  needles 
sometimes  produce  eschars  at  the  points  of  their  insertion,  and  thus 
give  rise  to  consecutive  hmmorrhage.  In  fact,  the  cases  ai>s  few  in 
wliich  a  perfectly  happy  result  has  been  obtained,  but  some  of  these 
are  wortliy  of  particular  attention. 

Amongst  theae  is  a  case  of  CiniselU*!*  (Holtneu,  Igc,  mtpra  eit.%  in  which  ah  aneurysm 
of  the  ascending  aorta,  quickly  increasing,  pushing  out  the  third  and  fourth  rihs,  with 
powerful  puliation,  rapidly  diminishetl  with  mnoli  solidification  after  galvano-puneture 
for  forty  minutes,  the  patient  resunaing  hif  work  as  a  coachman  ten  weeks  later.  In 
Dr,  McCall  Anderson^s  case  the  aneurysm  was  a  small  one,  about  34  inches  in 
diameter ;  after  galvano-puncture  on  three  occasions  the  swelling  was  only  about  one* 
quarter  ol  its  previous  size,  and  for  the  raosfc  part  very  solid.  In  a  case  of  Dr.  Carter's 
{Ltinref^  1878,  vol.  li.  p,  761),  an  aneurysm  of  the  thoraeic  aorta  appearing  in  the  right 
sub- clavicular  region^  and  accompanied  by  much  pain,  was  treated  by  galvano-pnncturo 
on  three  occasions  with  very  great  relief,  the  pulsation  becoming  almost  imperceptible 
and  the  pain  disappearing, 

Ub©  of  Galvanism  throngh  Introduced  Coiled  Wire. — Dr.  Stewart, 
of  Pliiladelphia,  whose  experience  of  the  different  methods  in  thoracic 

•  Dr.  McCall  Anderson,  in  a  succesafal  case  (^LancM,  1873,  voL  i*  p,  261),  employed 
four  to  six  cells  of  a  Sti>hrer*H  battery*  la  a  case  of  Dr,  Ord's  {Lancet ^  1880,  yoL  ii. 
p.  450),  foUowetl  by  temporary  benefit,  «ix  to  eighteen  cells  of  a  Foveaox'a  battery  were 
uned, 

S.— VOL,  I,  52 
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and  fibdomiiial  aneurysms  is  a  large  one,  coDsiilers  the  superiority  of  this 
combined  method  over  that  of  iotroduction  of  wire  alone,  or  that  of 
mere  galvajio-puncture,  convincingly  demonstrated  in  his  papers  (Amer, 
Joum.  Med.  ScL^  Oct.,  1892,  and  Philaddphm  Med.  Jaurn,,  Nov. 
12,  1898)*  **  Silver,  gold,  or  platinum  wire  is  undoubtedly  the  prefer- 
able material.  The  amount  required  depends  upon  the  calibre  of  the 
sac,  and  must  be  decided  upon  with  the  greatest  nicety  of  judgment,  as 
with  too  small  an  amount  little  or  no  result  will  be  obtained,  and  with 
too  great  a  quantit}^  permanent  cure  through  obliteration  of  the  sac  by 
contraction  of  the  clot  cannot  be  expected.  For  a  globular  sac  of 
approximately  5  inches  in  diameter,  I  regard  from  3  to  5  feet 
sufficient ;  for  a  sac  of  from  4  to  5  inches,  from  8  to  10  feet.  How 
readily  these  amounts  comply  with  the  conditions  may  be  shown  by 
the  introduction,  through  a  needle,  of  a  measured  amount  of  spirally 
wound  wire  into  globular  corked  bottles  of  approximately  the  size 
stated.  The  anode  or  positive  pole  should  invariably  be  the  active 
electrode.  This  is  connected  with  the  wire,  and  the  negative  rheophore, 
a  large  absorbent  cotton  pad,  is  placed  upon  the  abdomen  or  hack. 
The  current  is  slowly  brought  into  circuit,  and  its  strength  is  noted 
by  an  accurate  milliamperemeter.  The  increase  is  gradual  for  a  few 
moments  until  the  maximum  strengtli  supposed  to  he  required  is 
reached.  It  is  maintained  at  this  until  the  appiuach  of  the  end  of  the 
session,  and  then  gradually  diminished  to  zero,  after  which  the  wire  is 
separated  from  the  battery,  the  needle  carefully  withdrawn  by  rotation 
and  counter- pressure,  and  the  released  external  portion  of  the  wire  cut 
close  to  the  skin,  the  cut  end  being  then  pushed  beneath  the  surface. 
This  is  facilitated  by  using  care  in  the  introduction  of  the  needle  to 
fii*st  draw  the  skin  at  the  site  of  puncture  a  trifle  to  one  side,  in  order 
to  produce  a  valvular  opening. 

**  Experience  has  shown  that  the  ciuTent*s  strength  must  be  rather 
high,  from  40  to  80  ma.,  and  the  session  long,  from  three-quarters  of 
an  hour  to  one  and  a  half  hours. 

'* .  .  •  By  the  application  of  a  strong  galvanic  current  through  coils 
of  wire  so  disposed  that  all  areas  of  the  sac  are  reached,  it  follows 
without  exception^  as  has  been  noted  in  all  recorded  cases,  that  con- 
solidation by  clot  fonnation  is  promptly  and  invariably  produced.  The 
solidification  is  rapid,  and  is  genendly  manifest  before  tlie  end  of  the 
electricftl  session  ihrough  changes  apparent  to  the  eye  and  hand  in  the 
pulsation  and  degree  of  consistence  of  the  sac  wall.  These  changes 
become  more  decided  in  the  course  of  a  few  days,  until,  after  a  time, 
in  the  most  favourable  cases  a  hard  nodule,  with  a  communicated 
pulsation  only,  replaces  the  previous  expansible  tumour.  This  was 
the  history  of  four  of  the  ten  cases  now  recorded.** 

While,  owing  to  the  conditions  present  in  large  aneurysms,  the  most 
that  operative  intei-ference  can  usually  promise  is  some  prolongation 
of  life  and  alleviation  of  symptoms,' there  is  now  sufficient  proof  that 
much  may  be  done  with  the  above  objects  in  properly  selected 
cases.  The  methods  which  have  most  scientific  basis  and  which  have 
given  the  best  results  are  those  of  Sir  W.  Macewen  and  that  which 
should  be  known  as  the  Moore -Corradi  method,  advocated  by  Dr. 
Stewart.  Of  these  the  former  is  the  simpler;  the  latter  gives  more 
points  of  contact  and  entanglement  for  the  production  of  clot. 
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It  is  clear,  however,  that,  if  anything  like  prolonged  relief  is  to  be 
given,  any  operation  must  be  resorted  to  at  an  earlier  date  than  has 
hitherto  been  the  case.  Where  rapid  increase  and  thinning  of  the 
coverings  of  a  large  sac  are  present,  together  with  a  wide  communi- 
cating opening,  and  where  diffuse  aneurysmal  changes  outweigh  the 
amount  of  sacculation  present,  the  surgeon  who  declines  to  interfere 
will  do  wisely.  And  I  would  again  draw  attention  to  the  remarks  at 
p.  809  (a  point  to  which  attention  has  not  been  sufficiently  directed), 
that  surgical  interference  may,  in  cases  of  large  aneurysms,  do  more 
harm  than  good  by  diverting  the  blood  current  from  the  original 
aneurysm  into  some  outlying  and  unsuspected  secondary  sac,  and 
thus  cause  dangerous  and,  it  may  be,  fatal  pressure  on  important  parts 
which  have  hitherto  escaped.  Besides  this  danger,  three  other  chief 
ones  have  to  be  remembered  when  wire  is  introduced,  (i)  Embolism. 
(2)  Suppuration  of  the  sac.  Both  these  have  been  made  much  rarer 
by  carefully  rendering  the  wire  aseptic.  Any  inflammation  of  the  sac 
should  at  once  be  treated  by  ice-bags.  (3)  Introduction  of  the  wire, 
&c.,  beyond  the  aneurysm,  and  consequent  especial  risks  (footnote, 
p.  814). 
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REMOVAIj    of    the    BKEAST  (Figs,   277  to  294), 

iBdicationa.— The  following  remarks  must  be  considered  to  refer  to 
that  most  common  and  important  of  disea^ses — careiiioiua. 

Kemoval  of  tlie  breast  is  an  operation  which  deserves  most  careful 
attention,  on  the  following  grounds^viz,^  the  frequency  and  the  dis- 
tressing nature  of  the  results  of  malignant  disease  here,  and  the  fact 
that,  while  there  is  reason  to  hope  that  the  operation  is  becoming 
more  successful,  much  still  remains  to  he  done.  Women  will  always 
be  unwilling  to  make  known  their  fears  here,  on  account  of  a  natural 
delicacy ;  but  another  reason  leads  them  to  conceal  the  earlier  stages 
of  a  growth  (in  which  alone  it  can  be  thoronghly  dealt  with),  and  that 
is  the  well-known  want  of  permaiiejit  success  which  too  often  follow^s 
operation.  Precious  time  is  also  still  too  often  lost  by  the  medical 
attendant  when  he  is  consulted,  in  some  cases  from  a  mistaken  kindness 
and  desire  to  make  light  of  fears,  in  othei's  from  a  disbelief  in  the  value 
of  operation  Iiere. 

Here,  as  in  all  cases  of  malignant  disease,  early  and  thorough 
operation*  is  needed.  With  regard  to  the  latter,  the  limits  of  wide 
and  thorough  openitmg  have  probably  been  reached,  but  can  it  be  said 
that  the  patients  are  submitted  to  opemtion  as  early  as  might  be  the 
case  ?  Is  it  not  rather  the  truth  that  in  tlie  majority  of  cases  the  - 
operating  surgeon  does  not  get  his  chance  until  the  disease  has  had 
time  to  pass  beyond  its  first  stage,  and  to  spread  to  parts  outside  the 
breast  itself,  as  evidenced  by  the  adhesion  to  the   skin  and  by  the 


•  Wbik  on  the  subject;  of  operating  thoroughly  and  on  wide  linea^  I  would  quot^.  some 
words  of  Mr.  Bennett  May  in  his  Ingleby  Lectures  {Brit.  JlUd.  Joum.,  May  29,  1897, 
vol.  i,  p,  1338) — words  weighty  from  their  outspoken  truthfulncaa  :  *'The  operation  in 
too  many  cases  is  not  pnicHse«i  to  the  b^^st  advantage,  and  is  not  used  for  all  it  is  worth* 
Certainly  some  of  the  dijjn?pute  and  prejudice  which  have  surmunded  if  may  fairly  be 
iteoribed  to  the  incomplete  and  inadequate  mauner  in  which  it  is  too  often  done  by  men 
who  have  bad  no  prnper  surgical  training,  and  wdiose  ill  results  serve  to  injure  the  cause 
*»  A  whole,  and  to  reflect  prejudicially  on  the  work  of  others.    The  fact  Ib,  it  has  been 
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glands  found  affected  when  the  axilla  is  opened?*  While  in  malignant 
disease  of  the  sexual  organs  we  shBll  always  have  to  deal  with  a  larger 
proportion  of  late  eases  than  elsewhere,  there  is  no  douht  that  we 
should  diminish  the  iiumher  of  these  late  cases  if  both  the  patients  and 
the  general  practitioners  who  are  first  consulted  realised  more  clearly, 
and  if  the  latter  impressed  more  stron^^lj  on  their  patients— (i)  that 
there  are,  every  year,  an  increasing  number  of  patients  who  are  living 
in  good  health  several  years  after  the  operation  ;  (2)  that  the  opera- 
tion, while  serious,  is  not  a  dangerous  one  ;  (3)  that  if  the  disease  does 
recur  after  the  improved  operation  of  the  present  day  the  recurrence  will 
be  delayed;  {4)  that  the  operation  of  the  present  day  promises  nmcli  better 
results,  but  that  these  results  will  only  be  secured  by  the  operation 
being  an  early  one — i,t\,  while  the  disease  is  in  its  first  stage,  and 
limited  to  the  bosom ;  (5)  that  in  this  first  stage,  in  which  operation 
is  so  essential,  there  is  an  entire  absence  of  pain,  or  of  much  or 
anything  to  see :  thus,  a  *'  lump  "  must  not  be  neglected  because  it  is 
painless,  as  is  so  often  the  case ;  (6)  that,  when  in  douht  as  to  whether 
a  persisting  **  lump  "  which  he  is  examining  is  carciiionni  in  its  first 
and  quiescent  stage,  or  iuduration,  or  a  deeply  lying  cyst  with  thick 
walls,  the  general  practitioner  should  consider  it  his  duty  to  have  the 
**  lump  "  excised  at  once  (vide  infra),  and  the  breast  dealt  svith  as  may 
prove  necessary. 

Restilts  and  Dangers  of  the  Improved  Operation  for  Hem  oval  of 
Malignant  Disease  of  the  Braast^I.  Mortality  of  the  Operation. 
II.  Keaults  of  the  Operation. 

L  Mortality  of  the  Operation. — Recent  statistics  clearly  show  tliat 
though  tlio  severity  of  the  operation  has  been  much  increased,  its 
mortality  is,  under  the  best  condkions  {vide  infra) ,  very  low<  Thus, 
Sir  W*  M,  Banks  (BriL  Med.  Journ.f  1900,  voK  i,  p.  823)  gave  a 
series  of  sixty  operations  without  one  death.  Dr.  Halsted  (Annals  of 
Snrgerj/,  Nov,,  1894,  p*  512)  states  that  fifty  of  what  he  terms  **  com- 
plete *'  operations  had  been  performed  at  the  Johns  Hopkins  Hospital, 
Baltimore,  mid  not  a  death  had  resultetl  from  these  operations.  Mr, 
Watson  Clieyne  {Lettsomian  Lectures,  1896,  The  Objects  and  Limitu 
of  Operafions  for  Caneer,  p.  34)  had  only  one  death  in  sixty-une  cases, 
and  thought  that  **  the  ether  had  probably  as  much  to  do  with  this 
death  as  the  operation/' 

With  regard  to  this  very  low  mortality ,  it  must  be  remembered  that  such 
results  are  the  work  of  men  of  special  experience  ;  that  cases  iu  private 
as  well  as  in  hospital  practice  are  included;  and,  lastly,  iu  Dr.  Halsted's 
case,  the  operator  wns  working  with  very  highly  trained  assistants,  J 

Wlien  due  attention  and  weight  are  given  to  such  conditions  as    ■ 
shock  in  an  obese  patient  with  poor  cardiac  fibre,  lung  trouble  in  a 

€Terjone*s  operation  because  it  has  been  tboaght  to  T>e  easy/*  While  the  need  of  doing 
jogtice  to  thia  very  common  operation  is  being  enforced.  I  would  draw  especial  attention 
to  the  urgent  necesaity  of  fioinffjujiticv  to  the  first  operution  (p.  858). 

•  Dr.  L.  B.  Pilcher,  whotie  opinion  m  always  valuable  fTOtn  hiB  tboughtfulnefts^  mature 
experience,  and  candour,  tbua  expresses  himself  (AhhuIs  of  Surtjenj^  hfept.,  1903)  : — "  It 
cannot  be  too  strongly  empbasitied  that  iiracticrallj  every  caee  of  carcinoma  of  the  brejist, 
when  it  has  reached  that  degree  of  development  by  which  a  palpable  tumour  m  formed,  ia 
already  in  an  advanced  stage^  sueh  an  advanced  itage  Ihat^  aa  a  mle,  muladtatic  defxiiits 
have  already  b^;au  to  t»e  formed." 
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patient  with  chronic  bronchitis,  unavoidable  infection  as  from  an 
ulcerated*  growth,  the  readiness  with  whit-h  this  operation  is  under- 
taken, and  tbe  personal  equation  of  the  skill  of  the  operators,  it  will,  I 
think,  be  admitted  that  if  alt  fatal  eases  were  published,  the  death-rate 
would  not  be  so  low  as  that  above  given.  It  has,  however,  proved 
w^hat  can  be  done  under  the  hvst  possible  conditions.  But  I  w^ould 
impress  on  my  jounger  rt-aders  that  it  is  not  infective  causes  only 
which,  nowadays,  kill  these  patients  j  it  is  causes  which,  even  when 
foreseen,  no  amount  of  care  and  caution  will  always  prevent  when  an 
operation  is  pressed  upon  us.  I  allude  to  brancliitis  after  an  anaesthetic 
when  the  chest  is  hampered  by  bandages,  and  the  patient,  scarcely 
answerable  for  her  actions,  persistently  slips  down  in  tbe  bed  ;  to  the 
failing  strength  and  vitality  with  which  the  flickering  light  of  the  life 
of  a  patient  with  a  fatty  heart  or  albuminuria  is  snuffed  out,  it  may 
be  two  or  three  weeks  after  the  operation.  The  severity  itself  of 
operations  rarely  brings  about  a  fatal  result,  unless  the  patient  prove 
unamenable,  another  condition  against  which  it  is  extremely  difficult 
to  guai'd, 

II.  Besults  of  the  Operation, — It  is  clear,  from  the  statistics  which 
have  been  fm^Jiished  {tnde  infra) ^  that  from  40  to  50  per  cent,  of  patients 
submitted  to  the  improved  operation  will  be  alive  and  apparently  well 
three  years  and  more  after  the  operation.  By  many  surgeons,  some  of 
them  of  eminence,  this  is  looked  upon  and  spoken  of  as  tantamount  to 
a  cure  {ridt  infra). 

Dr.  Halsted(/l«7(a?«  of  Siirgerpf  Nov.,  iSgS^  p.  575)  had  operated  on 
133  cases  by  his  improved  method  between  June^  1889,  and  April,  1898, 
Of  these  133,  76  had  been  operated  on  more  than  three  years.  Of 
these  y6  operated  on  more  than  three  years,  31  (41  per  cent,)  were 
living  at  the  time  of  publication  of  the  above  article,  without  local 
recurrence  or  signs  of  metastasis. 

Mr.  Watson  Cbeyne,  C.B.  {Lancet,  1904,  vol.  i.  p.  701)  from  his 
private  cases  which  he  was  able  to  trace  concludes  that  **  from  50  to  55 
per  cent,  of  the  cases  are  alive  and  well  after  periods  varying  from 
six  to  thirteen  years." 

Mr,  Butlin  (Operative  Surgerp  of  Malignant  Disease,  2nd  ed<, 
p.  404),  from  a  collection  of  47  cases  operated  on  by  Dr.  Halsted, 
liimself,  Mr,  Watson  Cheyne,  and  Rotter,  gives  a  percentage  of  over 
50  eases  **  cured/*  t,e.,  alive  and  well  three  years  or  more  after  the 
operation. 

Sii*  W.  Mitchell  Banks  (Lettsomian  Lectures,  **  Practical  Observa- 
tions on  Cancer  of  tbe  Breast,"  Brit,  Med.  Jonrn.j  vol.  i.  1900,  p.  823) 
tabulates  213  cases,  **  of  which  175  are  available  for  statistical  eoni- 
parisou.  Of  these  175,  io8  have  remained  free  from  local  recurrence. 
Of  these  108,  73  have  lived  over  three  years,  as  folio w^s  : — 

Oiaes  that  have  li?ed  between  3  ftud  6  years  after  operation    ...  40 

ft  SI  II  7  M    '4  tt  t!  *        •        •  25 

M  «  M  16   „    12  „  „  ,        .        .  5 


•  Mr.  Loekwoo*.!  biis  drawn  attention  {Trauttiatio  In/evthm,  p,  51)  to  the  grave  impor* 
tauce  of  an  ulcerating  carcinoma  as  a  (langurouB  source  of  eeptioemia  during  the  opemtioo 
fur  removal  of  the  breast.  In  his  opinion  Qoe.  mipm  cit.,  p.  63)  swabbing  over  the  surfaoe 
of  the  ulcer  with  pure  carbolic  acid  is  not  i&lwayB  reliable,  and  he  wouhi  advise  deatroying 
the  entire  aurface  of  the  ulcer  with  the  actual  cautery. 
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With  regard  to  the  results  of  operation,  I  must  here  agiiiii  utter  a 
caution,  which  I  beheve  I  was  one  of  the  fii-at  in  this  coaiitry  to  britig 
forward  (in  the  third  edition  of  this  book),  as  to  the  use  of  the  word 
**cnre'*  in  these  cases.  For  some  time  past  tiiere  has  been  an  increas- 
ing tendency  for  leading  surgeons,  boUi  Enghsh  and  American,  to  adopt 
Volkmann's  teaching,  and  if  three  years  have  elapsed  after  an  opera- 
tion for  mahgnant  disease  without  recurrence,  to  look  upon  the  patient 
as  cured,  and  to  speak  of  these  cases  as  '*  cures/*  Such  surgeons 
make  light  of  any  inaccuracy  whicli  it  is  admitted  may  be  present  in 
the  above  dictum^  and  they  claim  that,  being  **  optimists,*'  such  a 
dictum  is  quite  good  enough  for  tliem,  and  that  any  other  surgeons  who 
hold  a  diflferent  view  are  to  be  looked  upon  as  "  pessimists/'  Now, 
there  is  one  thing  which  is  above  optimism  and  pessimism,  and  that  is 
the  truth.  What  is  the  trutli  in  this  matter?  It  tiu'ns  on  what  we 
understand  by  the  word  **  cure,"  and — a  matter  of  even  greater  impor- 
tance— what  our  patients  understand  by  it.  No  one,  to  my  knowledge, 
has  spoken  to  better  purpose  on  tliis  point  than  Mr.  Sheild  {MeiL-Chir, 
Tram.^  1898,  and  Disemes  of  the  Breast,  p.  448)  :  **  As  regards  the 
prospect  of  a  definite  cure,  as  the  term  is  understood  by  the  public^ — 
U€,j  definite  eradication  of  the  disease,  leaving  the  organism  in  a 
healthy  state — it  is  the  duty  of  a  conscientious  surgeon  to  be  exceed- 
ingly cautious  in  pronouncing  such  definite  opinions  as  have  emanated 
from  the  German  schools/'  And  again,  at  p.  437  :  **  Fresh  manifesta- 
tions of  the  disease  locally,  or  in  the  bones  or  viscera,  may  occur  at 
any  period  up  to  ten  or  fifteen  years  after  the  original  operation. 
These  may  be  termed  fresh  outbreaks  of  the  disease,  or  what  name  any 
pathologist  fancies,  but  the  fact  remains  that  the  word  '  cure  *  will  be 
used  with  great  caution  by  anyone  who  views  the  matter  from  the 
light  of  plain  common  sense,  and  a  desire  to  act  truthfully  and 
conscientiously  towards  patients." 

Being  myself  well  aware  of  the  variableness  of  cancer  in  its  original 
rate  of  growth,  its  occasional  long  latency  and  then  sudden  reactivity, 
I  look  upon  Volkmann*s  teaching  as  most  pernicious,  and  on  the 
adoption  of  his  teaching— that  if  patients  remain  free  for  three  years 
after  an  operation  for  malignant  disease  they  may  be  looked  upon  as 
cured — as  alike  unscientific  and  dishonest,  and  unworthy  of  our  pro- 
fession. As  Sir  W.  Bennett  in  tlie  discussion  on  Mr.  Sheild*s  paper 
(loc,  supra  cit.)  very  forcibly  put  it:  "It  is  perfectly  certain  that  we 
cannot  in  any  case  of  cancer  promise  what  the  patient  understands  by 
the  term  *  cure,*  I  cannot,  tlierefore,  escape  from  the  conviction  that 
if  we  are  to  use  deliberately  the  terra  in  relation  to  a  three  years* 
immunity  irom  disease,  we  shall  forfeit,  I  think  deservedly,  a  great 
deal  of  that  reputation  for  candom*  and  honesty  which  we  now 
pOBseis/' 

Local  Kecnrrence,  when  it  occurs,  is  delayed  by  more  EztensiYe 
Operatlozia. — While  we  cannot  honestly  hold,  without  watching  longer 
and  pubtishing  later  the  results  of  recent  operations,  that  patients  can 
count  on  a  cure  of  the  disease,  there  is  no  doubt  that  local  recurrence 
is  less  frequent,  and  when  it  does  take  place  it  is  delayed,  especially 
when  the  light  treatment  is  called  in  to  our  aid.  Mr.  Watson  Cheyne 
put  this  matter  strongly  in  his  speech  at  the  discussion  on  Mr.  Shciid*s 
paper:  **  After  the  Heidenhain- Stiles  operation  external   recurrences 
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have  become  much  rai'er,  and  in  the  majority  of  cases  there  is  practically 

nothing  left  for  the  patient  U^  die  of  but  the  metastatic  deposits  ;  and, 
further,,  in  the  absence  of  external  recuiTences,  the  patients  live  longer, 
and  the  internal  deposits  have  time  to  grow  and  to  become  more 
noticeable.**  Here  the  essential  proviso  must  be  remembered.  The 
results  just  mentioned  can  only  be  secured  after  a  wide  operation,  per- 
formed by  competent  hands. 

To  ensure  srich  improved  results  the  following  conditions  are 
essentia]  : 

A*  To  operate  widely  and  thoroughly,  and  thus  to  endeavour  to 
remove  every  atom  of  tissue  which  recent  researches  have  shown 
may  be  the  seat  of  disease.  This  will  include  (i*)  removal  of  the 
whole  breast,  which  the  facts  given  below  will  show  to  be  far  from  as 
easy  as  it  is  often  thought  to  be  ;  (ii.)  removal  of  the  costo-sternal 
portion  of  the  pectoralis  major,  and,  if  advisable,  the  pectoralis  minor 
also  J  (iii,)  clearing  out  the  axilla  ;  and  (iv.) — this  is  as  important  as 
any — the  breast,  the  pectoralis  major,  axiliai-y  fat  and  glands,  should 
he  removed  in  one  continuous  mass. 

B.  To  exercise  as  far  as  possible  a  careful  and  judicious  selection 
of  oases. 

C-  To  keep  patients  under  supervision  for  a  long  time,  and,  at 
tiratf  to  see  them  at  short  intervals. 

A.  The  operation  to  be  wide  and  thorough,  in  order  to  remove 
every  atom  of  tissue  which  may  be  diseased. 

(i.)  Bemoval  of  the  Whole  Breast. 

Advocating,  as  1  do  most  stronfj^ly,  for  reasons  given  above,  the 
habitual  performance  of  operations  for  maligimnt  disease  on  the  widest 
possible  scale  consistent  witli  the  patient*s  safety,  I  would  draw  atten- 
tion to  the  following  practical  points  bearing  on  the  breast  and  the  way 
in  which  carcinoma  attacks  it,  whicli  have  been  brought  into  pro- 
minence in  recent  years,  (a)  The  breast  is,  in  reality,  a  mucli  more 
extensive  organ  than  is  usually  beheved.  In  ad^lition  to  tlie  well- 
known  prominence,  there  is  often  a  ring  of  outlying  gland-masses  of 
varying  size  and  extent*  Mr*  IL  J*  Stiles,  in  a  most  helpful  paper 
{KiUn,  Mtd.  Jourti.^  June  and  Juh%  1892),  thus  alludes  to  the  latter 
point :  **  The  breast  tissue  is  not  encapsulated  into  a  compact  body, 
hut  is  so  broken  up  and  branched  at  its  periphery  that  the  stroma 
becomes  directly  continuous  with  the  superficial  fascia.  There  is, 
therefore,  no  capsule  in  the  ordinary  seiise  of  the  term.''  (h)  The 
ligamenta  suspensoria  may  contain  breast  tissue  and  lymphatics.  Both 
these  facts  make  clear  the  futility  and  risk  of  niggardly  skin  incisions- 
(e)  There  are  often  lobules  of  breast  tissue  mtinuitely  connected  with 
the  pectoral  fascia**  Tliese  are  certainly  left  bcliind  if  the  breast  is 
merely  separated  from  the  pectoral  fascia,  as  used  to  be  done,     {d)  A 
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•  As  will  \jG  8liown  Irtter  (p.  836)*  Mr»  Hundley  Is  of  opinion  that  "  tlie  ase  of  the  expi^S" 
»bn  '  removal  of  the  pt^ctoml  fii^la '  instead  of  '  removal  of  as  witle  an  ni-ea  a&  p^jssible  of 
the  deep  fascia  *  an<i  the  exelusive  ni tent  ion  pniil  to  the  axillary  glatidfi  as  the  channels  of 
ilisiseini nation  have  led  to  neglect  in  the  eKcision  of  the  fleep  fascia  OTcr  the  lower  part 
of  the  thorax  and  the  upper  jMirt  of  the  abdoiiieti/* 
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deep  lymphfttic  plexus  or  lympli  path  runa  in  this  fascia  from  the  breast 
towards  the  axiUa,  Volkmanii  was  the  first  to  teach  prominently  that 
it  was  right  to  remove  entirely  the  pectoral  fascia.  Prof,  Halsted  thus 
quotes  from  Yolkmaiin's  Beitnige  zur  Ckirurgie  :  **  I  was  led  to  adopt 
this  procedure  because,  on  microscopical  examination,  I  repeatedly 
found,  where  I  had  not  expected  it,  that  the  fascia  was  already  carcino- 
matous, whereas  the  muscle  was  certainly  not  involved.  In  such  cases 
a  thick  layer  of  apparently  healthy  fat  sepai^ated  the  carcinoma  from 
the  pectoral  muscle,  and  yet  the  canceroua  gi'owthj  in  places  demon- 
strable only  with  the  microscope,  had  shot  its  roots  along  the  fibrous 
septa  down  between  the  fat  lobules,  and  had  reached  and  spread  itself 
out  in  flat  islands  in  the  fascia*  It  seems  to  me,  therefore,  that  the 
fascia  serves,  for  a  time,  as  a  barrier,  and  is  able  to  bring  to  a  halt  the 
spreading  growth  of  the  carcinoma/* 

The  above  points  in  the  structure  of  the  bosom,  which  explain  how 
easily  outlying  and  deeply  placed  deposits  of  carciuonia  may  escape 
niggardly  and  superficial  operations,  will  explain  many  of  the  steps 
enjoined  below  in  the  account  of  removal  of  the  breast. 

Mr.  Stiles  {loc.  supra  ciL)  believes  that  **  local  recurrence  of  car- 
cinoma after  removal  of  the  breast  is  usually  due,  not  to  the  rest  of  the 
breast  being  in  a  pre- cancerous  state »  but  to  the  11  on- removal  of  small 
and  often  microscopic  foci  of  cancer,  more  or  less  remote  from  the 
main  tumom*,  and  depending  for  theii*  origin  u|>on  the  arrest  and  growth 
of  cancerous  emboli  disseminated  more  or  less  directly  from  the  priiuary 
tumour  along  the  lymphatics**  The  importance  of  removing  all  the 
retro-mammary  tissue,  pectoral  and  axillary  fascia,  the  axillary  fat 
and  glands,  along  with  the  breast,  in  all  cases  of  carcinoma,  cannot  be 
too  thoroughly  insisted  upon  or  too  often  repeated.  The  anastomosis 
and  intersection  of  the  lymphatics  are  so  free  that  it  is  impossible  to 
Bay  towards  which  set  of  glands  the  lymph  from  any  given  point  in  the 
breast  will  be  conveyed.  I  have  seen  cancerous  lymphatic  emboli  at 
the  axillary  border  of  the  mamma  when  the  tumour  was  situated  in  the 
iinier  hemisphere,  and  rice  versd,*'\ 

The  following  cases,  from  an  important  paper  by  Mr,  Raymond 
JohnsoUi  read  before  the  Pathological  Society  (Brit,  Med,  Journ.^  1892, 
vol,  i.  p,  70),  illustrate  bow  unsafe  it  is  to  leave  any  portion,  however 
small,  of  a  breast  the  seat  of  malignant  disease,  not  only,  as  shown 
by  Mr.  Stiles,  on  account  of  the  frequent  preseuce  of  minute  foci  of 
carcinoma,  remote  from  the  main  growth,  but  also  because  changes  of 


•  Mr.  Stile«*s  olMservutioiis  lend  him  to  I'eoognise  five  sets  of  lymphatics  in  the  boaom  : 
(i)  a  cutaneous  set^  mcluding  thoe*:  of  the  nipple-areola  and  aurrounding  gkin  ;  (a)  «ub- 
ftTGolar  ;  (3)  iDtra-mammary  ;  (4)  in  the  circum-mammiLrj  fat ;  (5)  ]%tro-tnaiumary. 

-^  In  order  to  afford  the  surgeon  an  addiiioaal  means  of  ascertaining  the  limits  of  the 
breast  and  of  the  disease,  Mr.  Stiles  (lor.  tapra  eit)  rcoommends  the  use  of  nitric  acid^ 
which,  rendering  the  parenchyma  of  the  gland  and  carcinomatous  tissue  duU  greyish- 
white  and  o|>aquc^  causes  the  smaUest  sjjecks  of  both  to  stand  out  Trom  the  fat  and 
connective  tissue  in  which  they  are  embedded,  the  fat  remaining  unaltered  and  the 
connective  tlmue  becoming  trunslucf'iit  and  somewhat  gelatinous.  Immediately  after 
removal  the  breast  is  placed  (all  the  blood  being  firet  washed  off)  in  from  one  to  two  pints 
of  a  5  per  cent,  nitric  acid  solution  for  about  ten  minuter,  and  then  washed  in  running 
water  for  ihrnc  or  four  minutes.  This  examination  can  be  completed  before  the  wound 
ii  sutured* 
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a  **  pre-cancerous  **  nature  may  be  going  on  in  parts  of  the  breast  not 

yet  actually  attacked  by  carcinoma. 

In  a  case  of  inMtratiog  carcinoma  in  a  woman,  aged  27,  microscopical 
examination  of  parts  of  tbe  breast,  wLiieli  appeared  normal  to  the  naked 
eye,  revealed  masBes  of  carcinamatous  cells  apparently  lying  in  lymphatic 
spaces*  In  another  specimen  of  the  infiltrating  variety  the  micro- 
scopical appearances  strongly  suggested  that  widespread  carcinomatous 
change  was  involving  the  whole  organ,  sections  showing  the  new  growth 
arranging  itself  around  the  small  ducts,  which  were  themselves  normal. 
In  the  case  of  a  woman,  aged  34,  a  small  nodular  carcinoma  was  situated 
at  the  axillary  bonier  of  the  left  breast.  After  removal  two  small 
nodules  were  found  at  the  sternal  end  of  the  gland,  each  having  the 
typical  structure  of  glandular  carcinoma,  whilst  microscopical  examina- 
tion of  the  central  part  of  the  breast  showed  marked  proliferative 
changes  in  the  epithelium  of  the  acini,  these  changes  probably  standing 
in  the  same  relation  to  carcinoma  of  the  breast  as  chronic  superficial 
glossitis  does  to  epithelioma  of  the  tongue,  namely,  a  possible  **  pre- 
cancerous '*  condition. 

Heidenhain,  in  a  most  valuable  paper  (**  Ueber  die  Ursachen  der 
localen  Krebsrecidive  nacli  aniputatio  MamuiEe,**  Verhandhmgen  der 
Deutscheu  Ge»fUsehaft  fiir  Chtrui'gii\  Berlin,  1889),  teaches  that  in 
carcinoma  of  the  breast  there  are  proliferative  changes  in  the  lobules 
throughout  the  whole  gland,  which  must  be  looked  upon  as  the  direct 
forerunner  of  carcinoma  (**  das  mittelbai'e  Vorstadium  der  Krebsent- 
wickellung"),  and  which  sooner  or  later  pass  into  this  disease- 
On  this  account,  believing  that,  whether  the  whole  breast  is,  in  the 
great  majority  of  cases,  in  a  condition  to  become  carcinomatous  or  not, 
partial  operations  are  liable  (especially  when  the  coarse  fat,  which  is 
oftfu  so  abundant,  and  the  hffimorrhage  in  the  operations  are  remem- 
bered) to  leave  behind  potential  foci  of  disease,  I  consider  that  the 
more  wholesale  operations  are,  in  these  days  of  modern  surgery, 
absolutely  essentiaL 

(ii.)  Bemoval  of  the  Costo-Bternal  Part  of  the  Peetoralis  M&^or 
and  the  Pectoralis  Minor. — The  need  of  the  latter  step  is  disputed. 
Dr*  Halsted  in  every  case  removes  the  whole  thickness  of  the  pectoralis 
major  except  its  clavicular  portion,  and  divides  in  all,  and  in  most 
cases  removes,  the  minor  as  welL  His  reasons  are  as  follows  : — (a)  It 
has  been  microscopically  proved  by  Volkmann  and  Heidenhain  that 
repeatedly  a  carcinoma  of  the  breast,  though  freely  movable  on  tlie 
subjacent  parts  and  separated  from  the  muscle  by  a  layer  of  fat 
apparently  healthy,  has  reached  and  spread  out  in  the  fascia  over  the 
pectoralis  major.  Removal  of  the  costo-sternal  part  of  the  pectoralis 
major  is  the  surest  method  of  getting  quickly  rid  of  this  fascia,  (fi)  It 
facilitates  the  removal  of  the  disease  in  one  piece,  which  is  so  essential 
{vide  ifijra,  pp,  828,  854,  and  Fig,  293).  (y)  This  step  does  not  increase 
the  danger  of  the  operation  ;  that  this  is  so  in  Dr,  Halsted's  hands  is 
shown  by  the  very  low  mortality  in  his  paper  (tide  mipra),  published  in 
1894,  viz,,  76  eases  without  one  death.  (S)  The  impairment  of  useful- 
nesB  of  the  upper  extremity,  due  to  the  operation,  is  but  httle  increased 
by  the  above  step,  **  In  most  cases  the  arm  of  the  side  operated  upon 
has  been  quite  as  useful  as  before  the  operation.  Some  of  the  patients, 
when  questioned,   complain   that  they  cannot  dress  their  back  hair. 
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This  disability  is  due  to  the  loss  of  skin,  and  not  to  the  loss  of  muscle/* 
The  above  small  impairment  of  usefulness  Dr*  Halsted  attributes  to 
his  securing  primary  union  of  the  axillary  end  of  the  wound,  and  thus 
an  absence  of  fixation  of  the  arm  to  the  side,  by  his  flap  (Fig.  291). 
With  regard  to  those  cases  in  which  there  is  some  impairment  of 
usefulness,  all  will  agi*ee  with  his  remark :  **  After  all,  disability,  ever 
so  gi^eat,  is  a  matter  of  very  little  importaBce  as  compared  with  the  life 
of  the  patient." 

With  regard  to  the  pectoralis  minor,  Dr.  Halsted  always  divides  this, 
and  sometimes  removes  it,  because  '*  the  tissue  over  it,  more  or  less 
rich  ill  lymphatics,  is  often  cancerous,*'  and  because  under  it  run  small 
blood-vessels  embedded  in  loose  connective  tissue  which  seems  to  be 
rich  in  lymphatius  and  contains  more  or  leas  fat.  This  fat  is  often 
infiltrated  with  cancer/* 

Un  this  point  of  how  far  tiie  mobility  of  the  arm  is  impaired  I  would 
refer  my  readers  to  Fig.  294,  taken  from  a  case  of  mine  in  which  both 
breasts  and  both  pectorals  on  each  side  had  been  removed. 

Authorities  are  now  unanimous  as  to  the  removal  of  the  greater  part 
of  the  pectoralis  major. 

Mr.  Watson  Cheyne,  C.B,  (Lancet,  voL  i.  1904,  March  12,  p.  700), 
considers  it  advisable  to  take  away  practically  the  whole  of  the  sternal 
portion  of  the  pectoralis  major.  As  to  removal  of  the  pectorahs  minor, 
he  removes  this  muscle  where  there  is  much  glandular  infection,  as  the 
nerve  supply  is  almost  certam  to  be  injured-  Where  the  axillary 
glands  are  not  much  affected,  and  where  the  nerve  supply  can  be 
preserved,  he  generally  leaves  the  pectoralis  minor,  as  the  axilla  can  be 
quite  well  cleared  without  taking  it  away.  For  myself,  knowing  that 
in  the  majority  of  cases  carcinoma  of  the  breast  is  not  brought  to  the 
operator  until  it  is  no  longer  limited  to  the  breast  itself,  feehng  also 
that  the  growth  may  have  invaded  the  sheath  though  the  fat  over  this 
appears  healthy  {p.  825),  that  it  may  also  have  invaded  the  muscle 
itself  though  invisible  to  the  unaided  eye,  having  found  that  for  myself 
a  free  removal  of  the  muscle  facilitates  clearing  out  of  the  top  of  the 
axilla,  and  feeling  that  though  this  free  operating  leads  to  a  thicker, 
wider  scar,  and  therefore  in  some  cases  to  impaired  abduction  and 
elevation  of  the  arm,  this  must  not  weigh  against  any  step  that  may 
help  in  extirpation  of  the  disease,  I  advocate  entire  removal  of  the 
costo-sternal  portion  of  the  pectoralis  major  in  all  cases.  And  I  would 
add  here  that  the  fascia  over  the  serrutus  nmgnus  should  be  removed  as 
well,  especially  in  those  cases  where  the  chief  disease  is  situated 
over  the  lower  and  outer  part  of  the  pectoralis  major,  where  the  cover- 
ings of  the  chest  wall  are  becoming  thinner.  When  the  patient  is 
feeble,  or  has  chronic  bronchitis  and  a  weak  iieart,  the  decision  as  to 
removal  of  the  costo- sternal  part  of  the  muscle  will  depend  upon  the 
way  in  which  the  amesthetic  is  taken,  the  condition  of  the  pulse,  and 
the  amount  of  skilled  help  that  is  to  hand.  For  free  removal  of  the 
above  part  of  the  umscle  leads  to  additional  lia^morrhage  and  to  some 
increase  of  the  shock. 

As  to  removal  of  the  pectoralis  minor,  I  agree  that  when  this  muscle 
is  but  little  developed,  as  is  usually  the  case,  the  axilla  can  be  cleared 
out,  by  efficient  use  of  retractors,  without  division  of  the  muscle.  But 
the  fatty  cellular  tissue  over  and  under  it  is  so  delicate,  and,  on  Dr, 
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Halsted's  aulhority»  is  so  liable  to  be  infiltrated,  that  removal  of  the 

muscle  certninly  farilitates  clearing  this  tissue  awa}^  thoroughly, 
liemoval  of  this  nmscle  will  not  increase  tlie  impaired  mobility  of  the 
aiTii,  but  it  does  leave  a  deeper,  more  irregalar  floor  to  the  wound, 
in  whi^h  discharges  may  collect  if  it  be  not  left  dry.  For  the  same 
reason  immediate  grafting  is  rendered  less  eas3r — a  matter  of  minor 
importance,  as  it  is  wiser  to  defer  this  step  if  it  be  found  needful 

(p.  M)- 

(iii.)  The  W^eed  of  Clearing  out  the  Axilla  in  Every  Case. — This 
has  been  intreasingly  accepted  of  late  years,  and  is  now  almost 
universally  acted  upon.  It  is  acknowledged  that  the  axillaiy  glands 
may  be  extensively  involved  without  any  external  evidence;  nay,  more, 
the  microscope  has  shown  that  axillai*y  contents,  apparently  normal  to 
tlie  unaided  eye,  luw  o  been  the  seat  of  extensive  carcinomatous  deposit. 
We  know  now  that  opening  and  clearing  out  the  axilla  does  not  add  to 
the  risks  of  the  operation  as  long  as  due  precautions  against  infection 
are  taken.  Cases  are  still  occasionally  quoted  in  which,  though  the 
aidlla  was  never  opened,  the  disease  has  not  appeared  there  fi*r  many 
years,  as  long  as  the  patient  was  kept  under  observation.  The  answer 
to  this,  as  an  argument  against  a  routine  practice  of  cleaiing  out  the 
axilla,  is  very  simple.  We  must  admit  that  such  cases  exist,  but  they 
are  extremely  few*  Possibly,  in  lOO  cases  in  which  the  axilla  has 
been  cleared  out  as  part  of  the  thorough  operating  of  the  present  day, 
in  four  or  five  this  step  might  be  superfluous,  as  the  disease  had  not 
reached  tlie  glands.  But  which  of  the  loo  were  these  four  or  five  ? 
Does  anyone  pretend  for  a  moment  that  our  knowledge  of  carcinoma 
of  the  breast  enables  us  to  select  tliein  before  operation?  (Watson 
Cheyne). 

(iv.)  The  Whole  of  the  Disease  should  be  Bemoved  in  One  Con- 
tinuous Piece  (Fig.  293)* — The  following  are  Dr.  Halsted's  words 
{Annah  of  Surgery^  Nov*,  1894,  p.  507)  on  tliis  point,  and  it  will  be 
seen  that  to  achieve  this  olyect  is  one  of  his  chief  reasons  for  remov- 
ing the  pectoralis  major  i^ — **The  pectoralis  major,  entire,  or  all  except 
its  clavicular  portion,  should  be  excised  in  every  case  of  cancer  of  the 
breast,  because  the  operator  is  enabled  thereby  to  remove  in  one  piece 
all  of  the  suspected  tissues.  The  suspected  tissues  should  be  removed 
in  one  piece  (i)  lest  the  wound  become  infected  by  the  division  of 
tissues  invaded  by  the  disease,  or  of  lymphatic  vessels  containing 
cancer  cells,  and  (2)  because  shreds  of  pieces  of  cancerous  tissue  might 
readily  be  overlooked  in  a  piecemeal  extirpation.'*  And  again,  at 
p.  510 :  **  All  that  is  removed  is  in  one  piece  {Figs,  292  and  293) ; 
there  are  no  small  pieces  or  shreds  of  tissue,  ,  *  ,  The  division  of 
one  lymphatic  vessel  and  the  liberation  of  one  cell  may  be  enough  to 
start  a  new  cancer/* 

Sir  W.  M,  Banks  (Brit,  Ah'iL  Jounu,  vol.  i.  1900,  April  7,  p*  822) 
dissented  from  the  above  opinion :  **  A  view  is  now  being  taught  that 
there  is  great  danger  of  infecting  the  w^ound  with  the  knife  that  has 
made  the  exploratory  incision  through  the  tumour.  I  have  seen  no 
evidence  whatever  to  this  effect,  and  the  extreme  difficulty  of  getting 
the  strongest  cancer-juice  to  reproduce  anything  in  any  cultivation 
nie<Jium  is  not  in  favour  of  it.  If  the  operator  is  afraid  of  such  a 
contingency  let  him  wash  his  knife,** 
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With  rU  deference  to  the  authority  of  the  late  Sir  W.  M,  Banks,  I 
am  of  opinion  that  as  we  know  so  little  of  the  causation  of  carcinoma, 
and  as  the  proportion  of  the  cell  elements  in  cancer  varies  so  much, 
we  shall  do  well  to  adopt  every  possihle  precaution. 

B.  A  careful  and  judicious  selection  of  cases. 

I,  Cases  in  which  an  Operation  is  Indicated, — (i)  Cases  somewhat 
advanced  in  life ;  for  the  younger  the  patient  the  more  active  is  the 
cancer.  (2)  Especially  if  patients  who  are  on  in  years  are  thin  and  dry 
and  tough,  clear- voiced  and  bright-eyed,  %vith  good  pulses  and  digestion, 
and  no  cough  or  wheezing.  (3)  Small  breasts  and  little  fat,  (4)  Where 
the  growth  is  circumscribecf  with  a  distinct  outline.  The  least  defined 
tumours  are  the  worst  for  recurrence*  (5)  Where  the  growth  is  very 
hard.  The  **  stoniest''  growths  are  usually  the  slowest.  {6)  Skin  not 
involved,  (7)  Absence  of  fixity.  (8)  Either  no  axillary  glands,  or  but 
very  few,  involved.     (9)  Rate  of  progress  slow,  and  family  history  good. 

IL  Ca&m  to  which  an  Operation  is  altoficther  Unstdted,  or  especiallp 
Doubtful  and  {in  many)  Damjerous.^ii)  The  aged — e.^.,  after  seventy ; 
not  only  are  the  aged  less  healthy,  but  they  are  less  troubled  by  the 
disease,  and  more  resigned.  (2)  The  unhealthily  fat*  and  plethoric, 
(3)  Habitual  over-eaters.  (4)  Tipplem  on  the  sly.  {5)  The  subjects 
of  a  confirmed  bronchitis  and  weak  heart.  (6)  Subjects  of  decided 
albumiimria,  cirrhosis,  or  diabetes.  The  first  two  of  these  should 
prohibit  operation.  AVhere  glycosuria  is  present  the  prognosis  will 
depend  on  how  far  the  amount  of  sugar  is  affected  by  treatment. 
Where  treatment  has  no  effect,  and  where  the  operation  must  be  an 
extensive  one,  it  must  be  clearly  put  before  the  patient  and  her  friends 
that  the  risks  are  much  increased.  I  allude  to  diabetic  coma,  the 
increased  shock,  and  the  risk  of  infection  from  sloughing,  in  such  a 
case,  of  flaps  freely  undermined.  Mr.  Sheild  (Diseases  of  the  Breast, 
p.  422)  speaks  more  hopefully:  **In  cases  of  glycosuria  extra  paiua 
must  be  taken  to  avoid  sepsis.  If  this  be  done,  the  sugar  in  the  urine 
is  no  bar  to  a  needful  operation,  though  it  must  of  necessity  make  the 
prognosis  more  serious,  and  this  must  be  especially  stated."  {7)  Exten- 
sive disease  of  the  skin,  accompanied  by  scattered  tubercles,  or  oedema, 
or  a  condition  of  erythema  (this  is  the  "cancer-erythema**  to  which 
Mr.  J.  Hutchinson  has  drawn  attentiun),  and,  worst  of  all,  a  brawny, 
leather-like,  greasy  condition  of  the  skin,  with  firm  oedema  and  open 
sebaceous  glands,  approaching  the  condition  of  cancer  en  cuirasse, 
(8)  Quick  growth,  with  rapidly  increasing  fixity.  (9)  Supra-clavicular 
disease.  When  this  condition  is  present  the  general  opinion  of 
sm'geons  has  been  that  the  disease  has   taken  too  extensive  a  hold, 

•  Sir  Jtunes  Paget,  from  whom  iDftnj  of  the  above  hare  been  taken,  thua  wrote  {(^in. 
Lefts,  and  E»my»,  p,  14) :  '*  Tbe  over-fat  are  certainly  a  bad  clasa,  espcctaUy  when  their 
fatness  is  Dot  hereditary,  but  may  be  referred  in  any  degree  to  their  over-eating*  Boaking» 
indolencCj  and  defective  excretions.  The  worat  of  thia  class  are  sach  as  have  soft^  loose, 
flabby,  and  yellow  fat ;  and  I  think  you  may  know  them  by  their  bellies  being  pendulous 
and  more  prominent  than  even  their  thick  subcutaneous  fat  accounta  for,  for  this  shape 
tells  of  thick  omental  fat  and,  I  suppose,  of  defective  portal  circulation/'  8ome  earlier 
remarks  of  Sir  James  may  here  be  quoted  :  ''8uch  people  must  be  carefully  managed — 
not  fed  too  well ;  not  kept  too  long  in  bed ;  not  allowed  to  retain  their  refuse ;  and  mezo 
bigness  must  not  be  taken  for  plethora/' 
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and  that  opemtion  is  useless.  Dr.  Halsted's  rule  (Amials  of  Surgery^ 
Nov.,  1898,  p,  570)  wDuM  be  to  operate  on  the  neck  in  every  case.* 
This  operation  is  not  postponed^  as  it  can  never  be  done  so  well  as 
at  the  first  opportunity  when  the  axilla  is  opened,  the  subclavian 
vein  fully  expoBed,  and  the  clavicle  free.  This  hone  is  not  now  divided 
as  in  foniier  years,  '*  for  simple  division  of  the  clavicle  does  not 
facilitate  the  dissection  much,  if  any,  and  the  removal  of  a  piece  of 
the  collar-bone  is  a  procedure  which  nniims  without  sufficient  compen- 
sation.** The  dissection  is  begun  at  the  junction  of  the  internal 
jugular  and  subclavian  veins,  and  the  supra-clavicular  fat  and  lymphatics 
cleared  away  by  working  from  within  outwards  and  from  below  njiwards. 
The  great  majority  of  surgeons  are  against  this  step.  Sir  W.  >I.  Banks 
(Jtoc,  supra  cit,,  p.  821)  wrote :  **  I  have  given  up  attempting  to  get  any 
good  out  of  clearing  out  the  supra-clavicular  fossa.  In  former  days, 
when  I  thought  I  could  remove  any  cancer,  I  did  a  good  many  cases, 
hut  never  one  survived,  .  .  .  My  notion  is  that  when  cancer  has  laid 
hold  of  the  supra-clavicular  glands  it  has  got  such  a  grip  as  to  be  past 
extirpation.*'  Mr.  lUitlin's  opinion  (Operative  Treatment  of  Malignant 
Dismief  2nd  ed,,  p.  399)  is  as  follows:  *'I  have  not  been  in  the 
habit  of  removing  the  supra-clavicular  glands,  certainly  not  as  a  routine 
part  of  the  operation  for  cancer  of  the  breast.  The  operations  which 
are  now  performed  are  so  extensive  that  any  addition  to  them  is  fraught 
with  danger.  If  tlie  glands  above  the  clavicle  are  to  be  removed,  I  think 
it  would  be  wiser  to  do  this  when  the  patient  has  recovered  from  tlie 
larger  operation.  If  they  are  actually  cancerous,  I  beheve  that  the 
case  is  hopeless  as  far  as  radical  cure  of  the  disease  is  concerned. 
And  that  is  an  opinion  which  is  shared  by  most  operators  at  the 
present  time,*'  Mr,  Watson  Cheyne  {Lancet^  vol-  i,  1899,  p,  757) 
would  only  clear  out  the  posterior  triangle  if  he  found  the  fat  which 
runs  up  behind  the  axillary  vessels  and  nerves  in  the  direction  of  the 
posterior  triangle  infected  with  enlarged  glands.  If  the  glands  behind 
the  stem o- mastoid  in  the  root  of  the  neck  are  implicated— and  this  is 
much  the  most  common  glandular  infection  in  the  posterior  triangle — 
he  would  not  interfere,  '*  as  the  results  do  not  justify  operation." 
Writing  a  few  years  later  {Lancety  1904,  voL  i.  p*  700),  Mr.  Cheyne 
would  open  the  posterior  triatigle  if  any  enlarged  glands  are  felt  tliere, 
or  if  in  clearing  the  axilla  infected  glands  are  found  high  up. 
Marked  enhirgement  of  the  supra-clavicular  glands  in  his  opinion 
"renders  the  case  inoperable  from  the  point  of  view  of  radical  removal.'* 
My  own  view  on  this  matter  is,  that  where  the  supra -clavicidar  glands 
are  enlarged  a  radical  cure  is  out  of  the  question.  The  only  evidence 
of  any  value  which  we  learn  from  Dr,  Hidsted's  statisticst  on  this 
paint  is  that  two  of  the  cases  in  which  the  supra- claviculai'  region  was 


•  Z*.,  whetber  enlarged  glands  can  h%  felt  or  no.    His  statiBtics  are  quoted  a  little  later. 

f  Tbe  Bopra-claYicolar  fossa  wm  cleared  out  m  67  cases^  53  being  primary  and  14 
teeocdarj  operations.  Of  the  53  primary  opemtions,  in  12  the  BUpm-clftTicnlar  glands 
were  involved  ;  of  the  snbeequent  l:iif?tory  of  these  we  are  told  nothinfr-  Cancer  was  found 
is  the  tissues  removed  23  times,  or  in  34  per  cent,  of  these  cases.  In  30  cases  there  was 
no  cancer,  and  in  14  the  result  was  uncertain,  as  the  tissues  removed  had  not,  at  the  time 
of  publication  of  Dr.  Halsted's  paper,  been  submitted  to  the  regular  exhaustive  examumtion 
which  bis  specimens  undergo. 
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cleared  out  were  alive  ami  well  three  and  three  and  a  half  years  respectively 
after  the  operation  on  the  neck,  which  was  here  a  secondary  one. 

With  regard  to  these  statistics  the  following;  remarks  by  Dr,  Coley 
in  his  article  on  Cancer  (Twentieth  Ccnturif  Practice  oj  Medicine)  are 
noteworthy  :  ^'  The  only  positive  evidence  Halsted's  statistics  afford 
US  as  to  the  value  of  this  operation  of  cleaning  out  the  supra-clavicular 
fossa  rests  upon  two  cases  in  which  the  operation  was  done  seconrlarily, 
and  in  which  the  patients  remained  well  three  and  three  and  a  half  years 
after  the  operation.  In  view  of  what  I  have  already  said  regarding  tlie 
failure  of  a  three-year  limit  as  establishing  a  cure  of  the  disease,  we 
cannot  consider  the  question  as  settled  without  mucli  stronger 
evidence." 

To  those  who  agree  with  what  I  have  said  about  the  value  which, 
in  my  opinion,  is  to  be  attached  to  this  three  years'  limit  of  Volkmann's 
(p.  823),  it  will  be  clear  that  much  more  evidence  is  required  before 
we  can  come  to  a  conclusion  on  this  matter*  But  there  is  one  point 
which  appears  to  me  to  negative  success,  and  that  is,  that  in  dealing 
with  disease  here  it  is  impossible  to  follow  the  cardinal  rule  on  which 
Dr,  Halsted  has  himself  laid  so  much  stress,  viz.,  to  get  out  the  disease] 
in  one  continuous  piece.  Where  the  disease  has  reached  only  a  few 
of  the  axillary  glands,  and  these  the  lower  ones,  careful  operating  on 
wide  lines  may  succeed  in  extirpating  it  in  its  continuity.  But  where 
it  has  extended  above  the  clavicle,  I  believe  that  it  is  impossible  to 
follow  the  above  most  essential  rule.  There  will  always  be  an  infected 
lymphatic  tract  running  between  the  two  regions  behind  the  clavicle, 
and  even  removal  of  this  bone — itself  no  slight  operation — will  not 
enable  us  to  extirpate  the  above  tract,  considering  what  its  relations 
are,  however  carefully  the  dissection  is  carrierl  from  below  and  above, 
and  however  much  the  shoulder  is  raised  and  depressed**  But,  while 
I  believe  that  radical  cure  is  hopeless  when  the  supra-clavicular  glands 
are  enlarged,  I  consider  that  operation  is  justifiable,  both  as  a  primary 
and  a  secondaiy  step,  if  the  object  of  the  operation  be  honestly  explained 
to  the  patient  or  her  friends.  I  have  myself  twice  performed  it,  in 
both  cases  as  a  secondary  operation.  In  one  case  the  patient  lived 
three  years,  in  the  other  fourteen  months,  after  the  operation*  Glands 
in  this  space  will,  I  believe,  usually  be  found  to  enlarge  slowly,  and, 
as  the  space  is  relatively  large,  they  do  not  become  adherent  quickly. 
If  the  operation  is  a  primary  one,  it  shonld  not  be  performed  at  the 
same  time  as  that  for  removal  of  the  breast,  but  from  ten  to  twenty- 
one  days  later.  Clearing  out  tlie  posterior  triangle  is  a  difficult  and 
trying  operation,  especially  in  its  lower  and  inner  regions,  and,  both 
for  the  patient's  and  surgeon's  sake,  it  should  not  follow  at  once  on 
an  operation  like  the  modem  one  for  removal  of  the  breast.  I  am 
aware  that  Dr.  Halsted  {he,  »iipra  etL)  undertakes  both  these  operations, 
together  with  Thiersch's  grafting,  when  this  is  needed,  at  one  and 
the  same  time.     **Two  to  four  hours'*  are  required,  but  it  is  to  be 

•  U  IB  the  mme  with  cancer  of  the  tongtie  when  the  glatids  in  the  neck  are  inviwltjd. 
I  hate  long  taught  that  radical  cure  ia  here  almost  hopeless,  owing  t-o  the  great  difficulty 
io  ejctirpating  the  lymphatic  tract  which  lies  behind  the  jaw  and  in  the  floor  of  the  mouth. 
It  is  noteworthy  that  Miekulicz  (^Ttnentietk  Otntury  Prat^tief  of  MeHiciru',  toL  ix.  p.  79) 
wrote  on  this  point :  "  I  regard  the  prospect  o£  radical  care  as  excluded  as  soon  as  the  deep 
glaads  of  the  neck  become  invaded/^ 
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remembered  that  he  can  always  coant  on  ''  highly  trained  and  skilful 
assistants."  (lo)  A  young  patient,  especially  with  a  voluminous  breast, 
a  rapidly  increasing  growUi,  and  a  bad  family  history,  (ii)  Of  course, 
the  presence  of  carcinoma  elsewhere — e.g.y  uterus — or  secondary 
deposits  in  the  liver,  pleura,  and  bones.  Mr.  Sheild*s  advice  {DisectseB 
of  ike  Breast^  p.  393)  should  be  remembered :  "  Vague  pains,  supposed 
to  be  '  rheumatic,'  should  always  lead  to  an  examination  of  the  bones, 
and  the  contents  of  the  thorax  and  liver  should  receive  methodical 
investigation."  That  operation  is  not  absolutely  contraindicated  where 
both  breasts  are  involved  is  shown  by  a  case  of  Mr.  Page's  (Brit.  Med. 
eTitmrn.,  1888,  vol.  ii.  p.  937) : 

Here  both  breasts  were  the  seat  of  carcinoma,  and  both  were  simnltaneonslj  operated 
on  by  Mr.  Page  and  Mr.  Silcock.  The  patient,  aged  68,  made  a  good  recovery.  The  case 
of  mine  illustrated  in  Fig.  294  may  also  be  referred  ta 

(12)  Cases  in  which  the  axillary  vessels  and  nerves  are  clearly 
involved  in  a  mass  of  growth.  (13)  Pregnancy  and  suckling.  When 
these  complications  are  present  in  carcinoma  of  the  breast  two  questions 
arise.  One  refers  to  the  diagnosis.  In  these  cases  the  carcinoma  is  likely 
to  be  associated  with  evidence  of  inflammation,  and  to  be  mistaken  for 
acute  mastitis.  The  following  points  should  be  investigated :  **  The 
skin  has  a  peculiar  erythematous  blush  upon  it  (cancer-erythema, 
Hutchinson),  which  spreads  over  the  skin  of  the  mamma  and  thorax, 
gradually  fading  off  into  the  surrounding  tissues.  There  is  local  heat 
and  tenderness,  and  the  temperature  is  raised.  A  close  inspection  of 
the  skin  usually  declares  the  true  nature  of  the  case,  for  it  is  infiltrated 
with  carcinoma  over  the  breast,  and  has  invariably  the  *  peau  d' orange  ' 
appearance.  The  lymphatics  of  the  integument  may  be  markedly 
implicated,  so  that  they  stand  out  as  white  cords  and  nodules  of  a 
yellowish  or  white  and  pearl-like  aspect  "  (Sheild,  Diseases  of  the  Breast^ 
p.  358).  With  regard  to  operation,  the  prognosis*  is  extremely 
unfavourable  when  the  patient  is  either  pregnant  or  suckling.  If  the 
patient  be  comparatively  young,  there  is  much  vascularity  and  activity 
of  the  lymphatic  circulation,  and  hence  a  very  high  degree  of  malig- 
nancy. However  free  the  removal,  return  in  the  adjacent  area  is 
extremely  probable,  together  with  secondary  deposits.  If  the  patient 
survive,  the  other  bosom  may  not  improbably  be  attacked.  The  outlook 
should  be  put  before  the  patient.  If  operation  be  decided  upon,  the 
risks  of  abortion  or  premature  labour  must  be  faced. 

III.  Cases  in  which  an  Operation  is  Doubtful. — These  lie  intermediate 
between  I.  and  II.,  both  as  to  the  general  and  local  points. 

Operationf  (Figs.  277 — 294). — The  chief  objects  to  be  borne  in  mind 
throughout  the  operation  have  been  given  at  p.  824." 

♦  There  are  no  worse  cases  for  operation  than  those  in  which  malignant  disease  snper- 
yenes  on  mammary  abscess  and  induration  in  suckling  women.  The  more  vascular  the 
breast  and  the  more  abundant  the  fat,  the  more  difficult  will  it  be  to  make  certain  of 
extirpating  not  only  the  growth,  but  also  every  atom  of  the  breast.  Speaking  of  vascu- 
larity, I  have  been  asked  if  removal  of  the  breast  is  justifiable  in  hajmophilia.  My  answer 
would  be  a  decided  negative. 

t  By  some  the  above  operation  is  called  "  the  complete  operation."  Till  the  cases  sub- 
mitted to  it  have  been  watched  for  a  much  longer  period  than  three  years,  the  period  too 
often  considered  sufficient  (p.  823),  it  will  be  wiser  and  more  honest  not  to  write  of  opera- 
tions on  cancer  as  complete.    By  others  the  operation  is  described  by  the  name  of  some 
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Owing  to  the  age  of  many  of  these  patients,  the  after-confinement  to 
bed,  and  the  restricted  position  which  hes  before  them,  especial  care 
should  be  paid  to  the  state  of  the  bowels  and  kidneys,  and  any  bronchitis, 
however  slight  this  appears  to  be,  should  be  treated.  The  parts  having 
been  very  widely  sterilised,  the  patient's  neck  and  abdomen  are  well 
protected  with  mackintoshes  with  wanii  towels  beneath,  while  sterilised 
towels  are  securely  packed  around  the  area  of  the  operation,  and  one 
wrapped  round  the  patient's  hair.  Where  the  patient  is  weakly,  the 
subject  of  any  bronchitis,  the  warmth  of  the  trunk  and  lower  iimba 
should  be  carefully  looked  to.*  On  a  cold  day  the  room  should  have 
a  temperature  of  70^*  The  operation  should  not  be  performed  on  a  foggy 
day.  The  surgeon  should  be  prepared  at  every  point  by  the  time  that 
the  patient  is  anaesthetised. 

It  will  be  well  to  allude  here  to  a  preliminary  point  of  much 
importance.  Let  it  be  supposed  that  the  case  is  one  of  doubtful 
diagnosis,  whether  one  of  cai'cinoma,  chronic  mastitis,  or  cyst.  Wbibj, 
person  ally,  I  hold  that  when  chronic  mastitis,  which  has  resisted 
judicious  treatment,  is  present,  the  patient  being  at  a  caixinomatous  age, 
is  rendered  much  safer  by  removal  of  the  whole  breast  (p.  826),  and  the 
sanieis  true  of  many  cases  of  cysts,  where  this  condition  does  not  occur 
singly,  the  operator's  hands  are  sometiiues  tied,  and  he  is  pledged  to  save 
the  bosom  if  possible.  In  such  cases — ^and  here  the  patient  must  take 
the  entire  risk — in  making  any  exploration  to  clear  up  tlie  case,  the 
surgeon  should  follow  Mr.  Watson  Cbeyne's  advice  (Lancet^  1899^ 
vol.  i.  p.  757),  and  make  not  an  incision  into  the  supposed  growth, 
but  an  excision  of  it,  with  a  margin  of  apparently  healthy  tissue,  as 
the  risk  of  auto-infection  is  not  a  mere  theoretical  danger.     If  more 


operator — tf.jf.,  Dr.  Halstod..  1  have  given  this  Hurgeon*B  operation  rerhaiim  later  on.  Mr, 
WaUon  Cbejne,  in  the  disciiaaion  on  Mr,  SUciM'a  paper  (^Med.'Chir.  Sikj,  TmrtJt.,  Feb.  32, 
iSgS),  conaiderod  that  as  Heitienhain  and  Stiles  had  described  the  pathology  and  mode  of 
spread  of  breast  cancer,  and  ttliown  in  full  detail  what  must  be  done  as  regardtj  opemtion, 
before  Halateil  wrote,  the  operation  should  be  called  the  Heidenhain -Stiles  operation, 
'*  after  the  men  to  whom  the  whole  credit  of  it  is  due/*  To  give  to  any  two  ojKTators  the 
whole  credit  of  an  o|>eration  which,  not  a  new  one,  has  been  built  np  bj  the  labours  of 
many,  and  which  owes  its  present  improved  i^rkniqtie  very  largely  to  the  advances  of 
aseptic  surgery,  appcarn  to  rac  to  involve  injnatice  to  others.  The  temlency  nowailajH  to 
talk  and  write  a.s  if  the  origin  of  the  nKxlern  operfttive  treatment  of  cancer  of  the  breast 
dated  t<i  the  laboura  of  Heidenhaiu,  Stiles,  and  Hulsted^  ignorea  most  unfairly  the  work 
of  others  who  should  not  be  forgott^jin  And  oue  name  at  least — that  of  an  English 
surgeon — rises  pre-eminently  aa  a  worker  in  this  field.  1  refer  to  the  late  Sir  W.  M,  Batiki. 
For  twenty*three  years  this  surgeon,  with  unfailing  earnestness  and  characteristio  vigour 
and  terseness  of  expression,  in  many  places  urged  the  need  of  more  extensive  operations 
in  this  disease.  I  refer  to  bis  papers — "  A  Flea  for  the  more  Free  Removal  of  Cancerous 
Growths,'*  1877  ;  **  On  Fr&e  Eemoval  of  Mammary  Cancer,  with  Extirpation  of  the  Axillary 
Okads  OB  a  Necessary  Accompanlmtnt,'*  1882;  '^Extirpation  of  the  Axillary  Oknds  a 
Necessary  AcoompAniment  of  the  Removal  of  the  Breast  for  Cancer/'  read  before  the 
Hanreian  Society  in  18S7,  a  paf>er  which  deserved  i\  much  more  comprehensive  title,  aa 
in  it  several  points  of  which  we  have  lately  heard  so  much,  viz.,  removal  of  the  disease  in 
one  continuous  mass  and  the  need  of  division  of  the  pectoralis  major,  are  dealt  with. 
Thciie  papers  are  mentioned  in  the  Lettsomian  Lectures  of  Sir  W*  M.  Bank*  (iJri/  Med, 
Joum.,  April  7,  1900),  and  prove  that  if  honour  is  to  be  given  where  it  is  due  a  fair  share 
of  it  must  justly  fall  to  him. 

*  Whenever  possible  the  patient  should  lie,  protected  by  blankets  on  hot  water,  either 
in  a  tank  as  part  of  the  operating  table  or  in  a  water-bed, 
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requires  to  be  done  the  wound  is  rapidly  sutured,  and  the  hands  of  the 
operator  and  any  instruments  used  are  resterilised.* 

The  patient  being  brought  to  the  edge  of  the  table,  t  and  raised  on  a 
pillow  to  a  height  convenient  to  the  operator,  the  arm  is  sufficiently  J 
abducted  to  open  out  the  axilla,  and  fastened  or  supported  in  this 
position.  The  surgeon  then  examines  the  probable  extent  of  the 
breast  §  and  determines  the  site  of  his  incisions.  It  is  well  not  to  be 
tied  to  any  constant  rule  here.  The  following  will  give  sufficient 
choice : — A.  The  usual  elliptical  incisions,  employed  on  a  very  wide 
scale.      B.    The   same,   with    angular    incisions    superadded,   as    in 

Fig.  277. 


This  ftnd  figures  282,  283,  285,  286,  illustrate  the  incisions  of  Mr.  Watson 
Cheyne.  In  the  first  three,  angular  incisions  are  shown  in  addition  to  the  widely 
elliptical  ones,     x  marks  the  site  of  the  8upi)osed  cancer. 

Figs.  277,  282,  283,  285,  286,  when  the  surgeon  has  to  deal  with  a 
growth  lying  near  the  periphery  of  the  breast  C.  The  incision  adopted 
by  Dr.  Halsted  (Figs.  291  and  292).     D.  That  employed  by  Prof.  T.  C. 

This  word  reminds  me  to  mention  the  advice  of  Mickulicz,  that  during  this  and  any 
prolonged  operation  the  surgeon  and  his  chief  assistants  should  be  careful  to  resterilise 
their  hands  from  time  to  time. 

t  This  step,  aided  by  careful  packing  of  the  towels,  will  diminish  the  tendency  of  blood 
to  trickle  backwanls  beneath  the  patient. 

X  It  will  be  remembered  that  the  more  the  arm  is  abducted  and  elevated  the  more 
superficial  do  the  axillary  vessels  become. 

§  Where  the  bosom  is  large  and  pendulous  it  must  be  raised  before  the  line  of  the  lower 
incision  is  derermincd  upon. 
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Wiirren,  of  FTaiTard  University  (Figs.  284,  287,  288,  289),  which  I 
consider  best  adapted  to  closing  the  extensive  wound  usually  present, 
and  meeting  most  efficiently  the  risk  of  undermining  on  the  one  hand 
and  'the  need  of  skin-grafting  on  the  other.  E.  Before  going  fuiiher 
with  the  details  of  the  operation,  I  will  draw  attention  to  a  point  on 
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To  Hbow  that  snbcutaneona  nodutcfi  do  not  Decessftrily  imply  the  extcnsirsn  of 
growth  (ilung  the  akio. 

The  nborc  diag^ram  (Handley)  reprcfKmta  n  aection  of  the  panetes  at  right 
angles  to  the  aurfacc  in  the  rcjfj^ion  of  the  priiTiwry  fp-owth,  P  :  a^a,  skin  ;  /%/j,  Btil> 
cutaneous  fat ;  t\  e,  deep  fascia.  The  Bul>cutniicous  nodulea»  N,  N,  N,  may  arise 
(i)  from  spread  of  growth  in  the  skin  in  the  direction  of  the  lightly  clott<Hl  line, 
a  view  generally  held»  or  (2)  from  spread  of  growth  in  the  deep  fascia,  along  the 
heavy  interniptetl  line,  with  occasional  offahoota  to  the  skin,  giving  rise  to  sub- 
cutaneous nmlules.  Though  this  ia  not  the  accepted  view,  il  is  the  correct  one  in 
Mr,  Hamlley'fl  opinion. 

which  Mr.  Handley  has  insisted  (The  Cenirifuffal  Spread  of  Mammary 
Carcinoma  in  the  Par  let  es  and  its  Bearing  on  Operative  Trmtment, 
1904),  As  a  result  of  much  painstaking  work,  Mr.  Handley  con- 
eludes  that,  while  tnammary  carcinoma  may  spread  hy  the  lymphatics 
of  the  skin  and  snhciitaneoiis  tissue »  it  is  rather  through  the  deep 
fascia,  guided  by  lymphatic  vessels  which  may  be  too  small  to  admit 


Fro.  279. 


A  key -diagram  to  ibow  the  conditions  found  in  a  section  token  from  the  upper 
part  of  the  abdominal  wall,  demonBtrating  the  invasion  of  the  deep  fascia  in 
carcinoma  of  the  breast.  The  akin  at  tliia  level  was  free  from  obvious  growth, 
though  siibcutaneouH  nodules  were  present  lilgher  up.  Alx>ve  h  »een  the  sub- 
cutaneoua  fat,  separateii  from  the  rectus  by  A^  A,  the  anterior  layer  of  the  sheath. 
The  dark  masses,  B,  arc  cancer  nodules,  which  originated  from  «^row»h  lying  "t 
within  the  vessels  of  the  fascial  lymphatic  plexug.  Here  and  there  they  are  sending 
prolongations  towarde  the  akin,     (Handley.) 

carcinoma  cells,  that  the  chief  advance  takes  place.  Owing  to  the 
continuity  of  the  deep  fascia,  the  practical  importance  of  such  a 
conclusion  is  obvious. 

The  chief  bearing  on  the  operation  of  the  investigations  of  Mr, 
Handley,  alluded  to  above,  is,  in  his  owii  words  (Ityc,  supra  cif.,  p,  28), 
as  follows  :—*'  lite  aim  shoidd  be  to  remove  as  widebf  as  ij?  practicable 
a  circtdar  area  0/  deep  fascia  with  tin  centre  at  the  primar}/  growtJif 
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remembering,  however,  that  growth  extends  in  the  fascia  more  readily 
in  a  vertical  than  in  a  horizontal  direction.  The  use  of  the  expression 
'  removal  of  the  pectoral  fascia,'  instead  of  '  removal  of  as  wide  an 
area  as  possible  of  the  deep  fascia '  and  the  exclusive  attention  paid 
to  the  axillary  glands  as  the  channels  of  dissemination,  have  led  to  the 
neglect  in  the  excision  of  the  deep  fascia  over  the  lower  part  of  the  thorax 
and  the  upper  part  of  the  abdomen.  It  seems  to  be  in  Uiis  direction  that 
the  scope  of  the  operation  requires  extension,  rather  than  in  the  direc- 
tion of  opening  up  tlie  posterior  triangle.  The  distance  from  the 
nipple  to  the  clavicle  may  be  taken  as  the  radius  of  the  circle  of  deep 
fascia  round  the  growth  which  can  be  removed  without  difficulty  by 

Fig.  280. 


The  lightly  shaded  area  represents  the  extent  of  deep  fascia  removed  in  the 
operation  of  excision  of  the  breast  as  at  present  usually  performed.  The  darkly 
shaded  area  represents  the  additional  extent  of  deep  fascia  which  should  in  futnre 
be  removed  to  ensure  that  the  circle  of  invaded  fascia  shall  be  completely  circum- 
scribed, and  not  intersected  and  partly  left  behind  below.  The  line  surrounding 
the  whole  shaded  area  represents  the  extent  to  which  the  skin-flaps  should  be 
undermined.    (Handley.) 

undermining  the  skin-flaps  sufficiently.  If  the  growth  starts  under 
the  nipple,  the  deep  fascia  should  accordingly  be  removed — above,  up 
to  the  clavicle  ;  internally,  one  to  two  inches  beyond  the  middle  line ; 
externally,  just  beyond  the  anterior  edge  of  the  latissimus  dorsi; 
below,  to  a  horizontal  line  running  at  least  two  inches  below  the  tip  of 
the  ensiform  cartilage.  If  the  growth  is  in  the  lower  and  inner  part  of 
the  breast,  the  circle  of  infected  deep  fascia  will  encroach  still  more  on 
the  surface  of  the  abdomen,  and  over  the  opposite  side  of  the  breast, 
and  removal  of  the  deep  fascia  in  these  directions  must  be  carried  out 
yet  more  widely.  %- 

"...  In  order  to  obtain  access  to  the  upper  part  of  the  abdominal 
wall  for  the  purpose  of  removing  its  deep  fascia,  the  lower  angle  of  the 
incision  should  be  prolonged  downwards  for  two  or  three  inches  over 
the  linea  alba,  and  the  flaps  undermined  to  a  corresponding  extent. 
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Great  care  should  be  taken  to  reoiove  every  particle  of  the  origin  of 
the  pectonilis  major  from  the  rectus  sheath.  The  surface  of  the  hitter 
on  both  sides  of  the  middle  line  should  be  most  carefully  cleaned,  as 
should  also  the  digitations  of  the  external  oblique,  down  to  a  hori- 
zontal  line  running  two  or  even  three  inches  below  the  tip  of  the 
ensiform  cartilage.'* 

The  incisions  used  by  Mr.  Handley  {BriL  Med,  Journ^^  Oct.  i,  1904) 
are  shown  in  Fig,  281,      An   annular  one  surrounds  tlie  brenst.     A 

Pig.  281. 


curvilinear  one,  A  B,  begins  above  at  the  lower  edge  of  tiie  pectorulia 
major,  near  its  insertion^  and  ends  by  joining  t!ie  annular  one  also 
near  t!ie  lower  border  of  the  great  pectonil.  This  incision  crosses  the 
base  of  the  axilla  and  marks  out  an  almost  semicircular  Hap  of  skin, 
the  convexity  of  vviiich  reaches  back  almost  to  the  edge  of  the  Irttissinnia 
dorsi.  The  linear  incision,  C  D,  coming  otf  from  the  lower  part  of  the 
annular  one,  and  passing  for  two  inches  along  the  linea  alba,  allows  of 
the  removal  of  the  deep  fascia  over  the  upi>er  part  of  the  abdominal 
walL  The  wound  should  be  sutured,  if  possible,  in  a  triradiate  form. 
Continuing  the  details  of  the  operation,  I  will  suppose  that  the 
growth  is  near  the  centre  of  the  bosom,  and  that  on  the  right  side. 
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For  Bucli  a  case  elliptical  iocisioDS,  if  used  on  a  very  free  scale,  have 
been  considered  hitherto.  But  the  above  proviso  must  always  he 
acted  upon,  and  it  will  be  wiser,  considering  the  reliability  of  Mr. 
Handley*s  work,  to  modify  the  lower  one  as  he  advises.  Reappearance 
of  the  growth  in  situ,  always  discreditable  to  the  operator,  is  usually 
due  to  leaving  some  breast  tissue  or  infected  skin  behind.  To  avoid 
this  risk  the  whole  of  the  skin  over  the  afit?cied  breast,  however  small 
the  gi'owtli  appear  to  be,  should  he  removed.  To  effect  this  the  lower 
incision  (ahvnys  to  he  nrtide  first)  starts  from  the  apex  of  the  axilla 
below  the  anterior  fold,  sinks  downwards  over  the  seventh  rib  in  the 
niid-uxillnry  line,  then,  passing   well   below   the  lower  border  of  the 


Fto,  aSi.    (WatiKin  Cheyne.) 


FlQ.  283.     (WftlBon  Cbcync.) 
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breast,  cui-ves  upwards  to  the  sternum.  Figs.  280  and  281  show 
clearly  the  direction  in  which  the  inner  part  of  the  lower  incision 
shouhl  in  future  be  can'ied  (11  and  ley).  An  assistant,  who  sttinds 
opposite  to  the  surgeon,  now  dniws  up  the  breast,  while  the  surgeon, 
taking  tlie  cut  margin  between  his  left  finger  and  thumb,  dissects 
downwards  an  extensive  flap.  In  doing  this  he  must  take  just  suffi- 
cient fat  to  maintain  the  vascularity  of  his  flrtp.  If  he  take  more  tlian 
tliis,  lobules  of  breast  tissuei  possibly  inl\^cted,  are  very  likely  taken 
also,  these  being  difficult  to  distinguish  from  tlieir  surrounding  fat  as 
soon  as  blood  begins  to  flow.  If  less  be  taken,  sloughing  of  the  fat, 
and  VL'iy  likely  a  condition  of  SHpneniia,  is  extremely  likely  to  follow. 
In  making  either  of  the  elliptical  (or  aJiy  other)  incisions  the  knife 
should  not  pass  down  to  the  muscles  at  once.     A  considerable  area  of 


Divi>iini  iif  ihe  i^r  ctomliH  minof.  Note  hine.  itrnl  in  Fig  288  the  care  uiken  to  leave 
a  largu  cireumferentiul  xoue  well  wide  of  the  disease.  The  anterior  etlge  of  the  Intissimufi 
dorei  is  shoftTi  here  sind  in  Fig.  287,  deii<iling  tbe  limit  of  the  dmsecliou  outwards.  (Warren.) 

made  between  the  extremities  of  tbe  first,  passing  above  the  upper 
limit  of  the  breast.  An  upper  flap  is  raised  in  the  same  way  as  the 
lower  one,  and  dissected  up  to  within  about  an  inch  of  tbe  cbivicle. 
Bleeding  vessels  are  here  also  quickly  seeui'ed  with  forceps,  and  as 
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each  batch  accumulates  they  should  be  tied  off  with  fine  sterilised 
Bilk.  If  it  be  objected  that  incisions  made  on  such  wide  lines  will 
prevent  primary  closure  of  the  wound,  the  answer  is,  that  only  by 
operating  on  such  lines  is  extirpation  of  the  disease  to  be  hoped  for, 
and  reappearance,  especially  its  worst  form  in  titUt*  to  be  prevented, 
and  therefore  primary  closure  of  the  wound  is  scarcely  to  be  considered 
at  this  stage.  It  will  be  shown  by  details  given  later  (p.  845)  to  what  a 
large  extent  primary  closure  may  be  secured  even  in  these  hugely 
gaping  wounds. 

The  siu'geon  next  lifts  the  breast  away  from  the  chest  wall,  and 
proceeds  to  detach  the  widely  outlying  zone  of  fat  (Figs,  284  and  287), 
working  from  the  sternum  to  the  axilla,  and  from  below  upwards. 
This  is  effected  either  with  a  scalpel  or,  as  I  prefer,  with  blunt- 
pointed  scissors*  The  parts  being  rendered  tense  by  lifting  up  the 
breast,  every  atom  of  fat  and  fascia  in  the  above-mentioned  zone  is 
removed.  As  this  is  done  the  top  of  the  external  obUque  and  the 
serratus  magnus  below  and  the  latissimus  dorsi  externally  are  un- 
covered. The  lower  border  of  the  pectundis  major  is  soon  reached. 
The  costO'Sternal  pait  of  this  is  now  removed  by  cutting  through  the 
muscle  t  just  outside  the  sternum  and  along  the  ribs,  detacldng  it  with 
the  breast  from  without  inwards,  then  defining  the  interval  between 
the  clavicular  and  costo -sternal  portions,  and  finally  severing  the 
muscle  close  to  its  humeral  attachment.  The  question  of  thus 
removing  the  costo^sternal  part  of  the  pectoralis  major  has  been 
already  discussed  at  p.  826.  If  the  operator  remove  only  that  part  of 
the  pectoral  which  lies  under  the  breast,  he  has  excellent  authorities 
behind  him.  But  he  must  make  certain  that  he  does  remove  all  such 
part  of  the  pectoral.  As  pointed  out  at  p.  825,  Volkniann  has  shown 
that  a  deep  plexus  of  lymphatics  lies  in  this  fascia,  and  that  it  is  never 
safe  to  leave  this  structure,  as  it  is  quite  impossible  to  tell  with  the 
unaided  eye  whether  it  is  involved  or  no.  Any  attempt  to  remove  the 
fascia  from  the  muscle  is  to  he  condemned  as  certain  to  leave  some 
of  the  fascia  behind  ;  while  from  the  oozing  which  attends  any  such 
attempt  more  blood  is  lost  than  when  the  muscle  is  itself  removed. 

The  whole  mass — breast  with  overlying  skin,  the  widely  surrounding 
zone  of  fat  and  superficial  fat  and  fascia  (Figs,  284  and  287),  and  the 
peetoralis  major — is  now  raised,  if  the  breast  be  a  large  one,  by  an 
MBistant,  the  mass  being  wrapped  in  gauze,  so  that  both  the  surgeon's 
liands  are  free  for  the  delicate  woik  which  comes  next,  Tlie  mass  is 
manipulated  by  the  surgeon,  or  an  assistant  with  the  twofold  object  of 
keeping  it  out  of  the  surgeon's  way  and  also  of  putting  on  the  stretch 
the  different  structiu*es  which  have  yet  to  be  removed.  All  along  it 
should  be  remembered  how  essential  it  is  to  get  the  disease  away  in 
one  continuous  mass.  The  cut  clavicular  part  of  the  peetoralis  major 
is  next  raised  with  a  broad-clawed  retractor,  and  the  loose  tissue 
beneath  it  carefully  dissected  from  the  muscle.  **  This  tissue  is  rich 
in  lymphatics,  and  is  sometimes  infiltrated  with  cancer  **  (lialsted). 
The  mass  of  breast,  &c,,  being  carried  outwards,  the  fatty  tissue  is 


*  Because  now  the  recarreace  is  coDstantly  visible  to  And  dwelt  on  bj  tbe  patient. 
t  In  eeyering  and  detaching  the  peetoralis  major,  care  must  be  taken  not  to  injure  tbe 
coatml  cartilagea,  or  tedious  exfuliation  maj  follow. 


REMOVAL   OF   THE  BREAST. 


841 


stripped  from  the  thoracic  wall,  close  to  the  ribs,  down  to  the 
pectoralis  minor.  This  muscle  is  then  divided  and  removed  at  its 
origin  and  insertion,  so  as  to  make  certain  of  getting  away  the  very 
delicate  fatty  tissue  on  it  and  beneath  it,  which,  as  Dr.  Halsted  has 
pointed  out,  is  rich  in  lymphatics  and  often  cancerous.  Any  surgeon 
in  doubt  as  to  the  removal  of  the  lesser  pectoral  muscle  will  have 
referred  to  the  remarks  at  p.  827.  The  first  part  of  the  axillary  and 
the  termination  of  the  subclavian  vein  is  now  exposed  at  the  highest 
possible  point  (Fig.  287),  and  the  sheath  and  overlying  fatty  tissue 
are  carefully  removed  from  the  axillary  vein  in  its  whole  length,  and 


Fio.  285.    (Watson  Chcyne.) 


Fig.  286.     (W^atson  Cheyne.) 


with  these  the  fat  and  glands  in  the  axilla,  according  to  the  direc- 
tions given  below.  Dr.  Halsted's  cautious  at  this  stage  should  be 
remembered. 

The  numerous  small  veins  which  will  be  met  with  now  should  be 
carefully  tied,  owing  to  their  delicacy,  close  to  the  axillary  vein,  and 
**  no  particle  of  extraneous  tissue  should  be  included  in  the  ligature  " 
of  these  and  other  vessels.  On  no  account  is  the  operator  to  pull  out 
the  glands  and  fat  from  the  axilla  with  his  fingers — a  step  certain  to 
leave  infected  tissues  behind.  The  need  of  getting  away  the  disease  in 
one  continuous  whole  is  now  especially  to  be  remembered.  In  cleaning 
the  sheath  a  scalpel  should  be  employed,  but  for  the  rest  I  prefer  blunt- 
pointed,  slightly  curved  scissors,  which  serve  not  only  for  cutting  but 
for  separating  structures. 

Great  care  is  needed  in  cleaning  the  fatty  tissue,  and  especially  so, 
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if  ODlarged  glands  are  present,  from  the  axillary  vein.  If  this  trunk 
be  injured  ti  purse-string  stitrh  tuking  up  the  upening  is  ver}*  difficult 
to  apply  ;  leaving  on  a  pair  of  Spencer  Wells's  forceps  is  not  reliable  ; 
and  li^aturt-  of  the  vein  below  and  above  the  opening  will  probably  be 
reipiired,     TIjiii  is  spoken  of  by  some  operators  as  a  slight  matter,  and 

Flfi,  2S7. 


The  tlivi^iMii  of  lh<:  |M.'i.toiaLH  |K'nnJLs  iht-  iernicti<m  <lo\vu\viih!s  ami  iowaiils  of  the 
breast  and  axillary  coDtents  and  enables  the  operator  to  exiwse  fredy  the  axilla,  and 
to  tic  tlic  main  bnmohes  at  their  origin.  (Wi^J'i^ii )  it  will  be  notiteti  that  Prof* 
Warren  rcmoveg  the  breast  from  without  inwards.  The  advantagea  claimed  are  that  the 
operation  is  shortened  and  the  haitnorrhage  It^asenud  hy  dividing  the  vessels  at  thfir  origiti 
at  the  beginning?  of  the  deep  dissection,  while  the  greater  juirt  of  the  wound  is  not  exposed 
until  the  close  of  the  opemtiun.  Further,  a  free  dissection  of  the  axilla  is  permitted  up  to 
the  iK'int  of  disappearance  of  the  axillarj  lymphatics  bcnexitli  the  clavicle  before  the  miLas 
to  be  removed  hiw  tjeeu  dii4lotlge<.l  from  its  attachments  and  allowed  U>  interfere  with  fclio_ 
nnalomical  relations  of  the  jmrt». 


REMOVAL    OF    THE   BREAST. 


843 


as  one  wliicli  will  not  cause  after-trouble.  In  two  cases  iu  wliicli,  to 
get  away  adbereut  gliirids,  I  was  compelled  to  remove  a  portion  <jf  the 
axillftry  vein  between  two  ligatures,  the  resulting  oadeina  and  trouble 
were  uiuch  less  than  I  expected ;  in  one  case  they  could  scarcely  be 
said  to  occur  at  all.  But  this  result  is  not  to  be  relied  upon.  It  pro- 
bably depends  on  the  level  at  which  the  venfB  coniites  of  the  brachial 
join  the  basilic  (a  somewhat  variable  point),  and  the  relation  of  this  to 
the  part  tied.  As  there  is  a  most  distinct  risk  of  a  heavy  oedematous 
arm  resulting,  the  only  excuse  for  resecting  part  of  the  vein  is  when  an 
enlarged  gland  is  adherent  to  it  and  breaks  down  in  the  attenii^t  to 
remove  it.*  Whether  it  is  needful  to  expose  and  clean  the  artery  is 
doubtful ;  Dr.  Hakted  {vide  infra)  thinks  it  safer  to  do  so.  It  prolongs 
the  operation  considerably,  Mr.  Watson  Clieyne  practises  a  careful 
step  at  this  stage  which  is  noteworthy.  When  the  vein  has  been 
cleaned  and  the  axilla  cleared  out  there  still  remain  some  lymphatics 
which  run  up  behind  the  vessels  towards  the  posterior  triangle.  These 
may  be  infected*  To  remove  them  **  the  vessels  and  nerves  must  he 
lifted  up,  and  this  mass  of  fat  and  gland^  lyi'ig  in  the  triangular  space 
lietween  the  vessels  in  front,  the  scapula  outside,  and  the  cheat  wall 
inside  shonkl  be  taken  away." 

The  axillary  vessels  having  been  defined  and  cleaned,  the  surgeon 
will  now  be  more  at  ease  in  stripping  out  the  contents  of  the  axilla 
from  its  inner  and  posterior  walls*  The  fatty  fascia  which  ties  the 
mass  of  breast,  »&c,,  to  these  regions  is  further  put  on  the  stretch  and 
dissected  off  from  the  serratus  magims  and  intercostals.  As  to  the 
iutercosto*humeral  nerve,  it  is  not  worth  while  to  dissect  it  out  and 
preserve  it.  The  lateral  branches  of  the  intercostal  vessels  need  care- 
ful cleaning  and  securing,  especially  below  at  the  juncture  of  the  internal 
and  posterior  wall,  where,  in  the  thickest  part  of  the  serratus  niagnus, 
there  is  always  an  anastomosis  between  the  above-mentioned  vessels 
and  the  subscapular  artery.  This  anastomosis  will  certainly  be  cut 
into  if  tlie  fat  and  fascia  over  the  serratus  magnns  have  been  eJHciently 
removed.  Unless  these  bleeding  points  are  promptly  secured,  much 
blood  will  be  lost,  and  a  collection  uf  blood  may  easily  take  place  here, 
and  cause  trouble  afterwards. t  As  the  posterior  wall  is  cleaned  the 
subscapular  vessels  and  nei'ves  will  come  into  view.  It  is  very  easy, 
by  using  undue  force  or  haste  in  stripping  clean  the  subscapular  or 
other  veins,  to  tear  one  or  more  of  these  away  close  to  the  parent  trunk, 
sometimes  leaving  a  small  hole  punched  out  in  this  vessel.  In  such  cases 
the  haemorrhage  is  most  embarrassing,  and  must  be  met  either  by  tak- 
ing up  the  aperture  with  a  purse -string  suture  of  line  sterilised  silk,  or 
ligaturing  the  vein  above  and  below — a  point  alluded  to  above,  t     If 

•  For  the  treatmeat  of  that  rare  fompllcatioD,  injury  of  the  axillAry  vessels,  the 
aection  on  injury  to  the  femoral  vessels  should  l^e  referretl  to. 

t  Such  a  coUectioD,  leading  to  tetisioa  on  the  flups,  will  require  draining.  Again,  from 
the  (n*oxiniity  of  the  axilla^  which  with  iU  regrowing  kaira  it  13  not  alvvaya  easy  to  keep 
BU'iile,  any  fluid  here  may  become  infected. 

J  The  rennirks  nitule  above  on  injury  to  the  vein  appljt  of  tmurse,  with  increased  I 
signiticance,  to  the  artery.     Mr.  8hcild  says  that  he  hiw  seen  Himilar  triJtible  to  that 
described  above  occur  by  cutting  arterial  brflDche:^  when  puUetl  on,  clo»e  to  the  tnatn 
trunk.    He  has  twice  seen  Uvea  in  great  peril  fitjm  the  st-ep  tliat  wtta  found  needful,  vi«,, 
ligaturt;  of  the  main  trunk  above  &ad  below  the  opening. 
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there  be  time,  if  tlie  patient's  condition  be  favourable,  and  if  the  fat 
strip  easily  away,  the  subscapular  nerves,  especially  the  long  one, 
should  always  be  spared.  Under  other  conditions  no  time  should  be 
9pent  in  dissecting  them  out.  As  will  be  seen  below  (p.  853),  Dr. 
Halsted  is  not  yet  decided  on  this  point,  Mr,  Butlin  (Operative 
Surgerif  of  Malignmtt  Ihsease,  p,  397)  writes :  **  I  have  not  attempted 
to  spare  the  subscapidar  nerves^  and  I  have  been  surprised  to  find  that 
the  movement  of  the  upper  extremity  is  remarkably  good,  provided  too 
large  an  area  of  integument  has  not  been  taken  away."  For  ray  own 
part,  I  consider  that  loss  of  power  in  the  latissimus  dorsi  should  not 
weigh  for  a  moment  against  any  step  that  favours  complete  removal  of 
the  disease  j  that  if  primary  closure  of  the  axilla  and  primary  union  of 
the  axillary  end  of  the  wound  be  secui^ed— conditions  wljieh  are  always 
possible — and  the  precaution  given  below  as  to  the  position  of  the  limb 
and  early  movement  bo  followed,  a  very  useful  arm  and  slioulder-joint 
will  result  Fig.  294  shows  how  much  elevation  and  abduction  may  be 
gained  three  weeks  after  the  operation,  even  where  hotli  pectorals  have 
been  removed  on  each  side,  if  the  after-treatment  is  attended  to. 

The  posterior  wall  of  the  axilla  having  been  now  cleaned  to  a  point 
on  a  level  with  the  latissimus  dorsi,  all  tliat  remains  is  to  sever  the 
mass  of  breast,  &c.,  along  the  line  of  its  connection  with  the  outer 
border  of  this  muscle. 

The  operator  now  scrutinises  the  wound  to  see  what  scraps  and  tags 
of  fatty  tissue  may  remain  in  dangerous  positions — e.r?.,  over  the  sub- 
Bcapularis,  of  along  the  vessels,  or  in  tlie  apex  of  the  axilla.  In  spite 
of  tlie  greatest  care  to  get  the  diseased  structui'es  away  in  one  piece, 
such  shreds  of  tissue  may  be  left.  At  this  stagL*  the  huge  wound, 
which  has  been  kept  carefully  covered,  wherever  possible,  with  dry 
sterilised  gauze,  should  show  a  floor  consisting,  from  within  outwards, 
of  muscle^ — e.g.,  above,  clavicular  part  of  pectoralis  major ;  a  little 
lower,  a  narrow  rim  of  costo-sternal  portion  of  the  same  muscle, 
external  intercostals,  upper  part  of  external  oblique,  attachments  of 
pectoralis  minor,  serratus  maginis,  subscapularis,  teres  mnjor,  and 
latissimus  dorsi  in  part.  Bleeding  is  next  finally  attended  to.  Through- 
out the  operation,  in  order  to  diminish  the  shock  inseparable  from  these 
extensive  and  prolonged  proceedings,  great  care  must  be  taken  to  secure 
every  bleeding  point,  and  to  tie  Liff  the  forceps  before  they  accumulate, 
instead  of  trusting  to  their  being  moved  out  uf  tlie  operator's  way  as 
required,  a  course  whicli  often  leads  to  their  becoming  ejj tangled  with 
each  otiier.  But  at  this  stage  there  is  another  reason  for  rendering 
the  wound  as  dry  and  bloodless  as  possible.  Primary  union  depends 
largely  on  absence  of  any  after-oozing  and  tension  on  the  sutures, 
which  are  very  likely  to  be  themselves  taxed  to  the  utmost.  Two 
difficulties  arise  here.  One,  that,  owing  to  a  depressed  state  of  the 
circulation  J  vessels  may  not  bleed  thougli  unsecured.  The  adminis- 
tratiuu  of  a  little  elher,  if  safe  tin  other  grounds,  or  gentle  friction  of  the 
wound,  as  advised  by  Mr<  Sheild,  may  be  of  assistance  here.  If  these 
fail,  and  the  operator  is  rendered  anxious  by  tlie  unnatural  absence  of 
bleeding,  he  should  insert  a  drainage-tube  {p.  845)  and  apply  his 
bandages  with  additional  firnniess.  The  other  difliculty  is  of  a  different 
kind.  The  perforating  branches  of  the  internal  mammary,  when  they 
are  cut  short  and  retract,  may  give  much  trouble*     I  have  been  able  to 
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meet  this  either  by  the  use  of  Spencer  Wells's  forceps  curved  on  the 
flat,  and  ligature,  or  by  pressure.  But  the  following  case  of  Mr. 
Sheild's  {Diseases  of  the  Breast ^  p,  402)  shows  how  embarrassing  this 
difticulty  may  be,  and  how  it  may  be  successfully  met.  Met  it  must  be, 
otherwise  the  persistent  bleeding  will  lead  to  tension  and  separation  of 
the  flaps- 

'^  A  pcrforftting  vessel,  the  size  of  a  HmnU  qiiill^  was  cut  or  torn,  flush  with  the  thin 
stnictwies  in  the  fourth  interspiicc,  alxiut  two  inches  from  the  steriiQiii.  It  retracted  and 
bl*>cl  [iroftiaely  and  persistently.  All  ractho+is  of  securing  it  failed,  ami  a  fine  curved 
needle  I h readied  with  silk  was  dipped  into  the  tissues  around,  but  all  to  no  pnrpose.  A 
hare-Lip  pin  was  passed  through  the  lower  flap,  and  a  small  piect*  of  sponge  the  size  of  a 
walnut  was  threaded  upon  it,  and  thiMi  the  pin  was  passed  through  the  other  flap,  a 
fig^urc-of -eight  silk  suture  being  applied.  Ail  bleeding  waa  arrested.  The  pin  wa« 
remored  an  the  third  daj,  and  the  sponge  on  the  fourth.    The  case  did  well." 

Mr*  Sheild  (loe.  supra  cit.f  p.  403)  also  allndes  to  another  and  nineh 
rarer  difficnlty,  that  of  caleareons  arteries,  which  persistently  broke  off 
when  the  ligatures  were  tif^htenetL  This  was  successfully  met  by 
leaving  on  pressure-forceps  for  twenty-four  hours. 

Two  questions  now  arise.  If  the  operator  is,  before  closing  his 
wonnd,  inclined  to  irritjafion,  I  .strongly  advise  him  to  use  only  boiled 
water.  If  proper  aseptic  precatitions  have  heen  takt?n  throughout, 
irrigation  is  not  required.  Certainly,  with  so  large  a  surface  exposed, 
no  kind  of  chemical  solution  should  he  employed,  except,  perhaps, 
where  an  infective  condition  lias  been  present,  such  as  an  ulcerating 
carcinoma  (p.  822) ;  and  the  same  reasoning  appUes  to  the  use  of 
iodoform. 

The  question  of  drainage  next  presents  itselt  Where  tlie  axilla  and 
the  cavity  of  the  wound  are  very  deep,  where  any  oozing  continues — and 
sometimes,  owing  to  the  condition  of  the  patient,  the  operator  is  hurried 
at  this  stage,— where  the  flaps  are  loadetl  with  coarse  unhealthy  fat,  and, 
if  I  may  add  without  offence,  in  his  earlier  operations,  the  operator  will 
do  well  to  use  a  large  india-rubber  tube,  sterilised  by  efficient  boiling, 
with  one  end  projecting  from  the  axillary  end  of  the  wound,  and  the 
other  brought  out  posteriorly  by  a  counter-puncture. 

It  remains  to  close  the  wound.  Three  courses  are  open  here,  (i.)  A 
method  which  will  suffice  in  a  large  proportion  of  cases,  even  where  the 
wound  measures  upwards  of  eleven  inches  in  length  hy  seven  or  eight  in 
breadth,  if  elhptical  incisions  have  heen  employed,  is  that  ottmdermininfff 
and  the  use  of  Mtout  silver  wire*  The  bases  of  the  tlaps  must  be  first 
freely  undermined  in  every  direction,  upwards  almost  to  the  clavicle,  in- 
wards over  the  sternum,  dowu wards  over  the  external  oblique  and  lateral 
thoracic  wall.  Care  must  be  taken  to  cut  the  flaps  as  thick  as  possible 
and  with  even  incisions  of  uniform  depth,  the  blade  being  uaed  on  tlie 
flat.  Three  or  four  sutures  of  stout  silver  wire*  are  then  passed  through 
the  flaps  a  full  inch  from  their  edges,  f  To  the  ends  of  the  wires  Spencer 
Wells's  forceps  are  clamped,  and  the  flaps  then  slowly  and   steadily 


•  Silver  wire  is  necessary.  Stout  rnlk^  however  efficiently  boiled,  cannot  be  relied  upon 
to  remain  at-erile  if  points  of  stit^h-oecrosig  take  pkee. 

t  Before  these  are  insert^xl  the  surgeon  carefnily  adjnsts  and  regnlfttes  the  line  along 
which  the  fiaps  will  be  approiimated,  bring^ing  the  lower  one  from  without  inwards. 
Teiifiiou  will  be  felt  Iciist  at  the  axillary  and  most  at  the  sternal  end  of  the  wound. 
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approxiniftteil.  To  effect  this  the  wire  must  be  stout,  it  must  have  an 
efticient  hold  on  the  flaps,  and  these,  owing  to  the  resulting  tension, 
must  be  slowly  and  deliberately  dragged  together.  Large  needles  will 
be  required.     No  special  apparatus,  such  as  leaden  buttons,  is  necessary. 


Kio.  2S8. 


Preliminary  dissocUon  of  the  interments  in  all  directions,  leaving  a 
pyramidal  mass  of  tissues  to  be  removed  of  which  the  primary  nodule  is  the 
apex.    The  outer  lateral  flap  is  also  shown.     (Warren.) 

The  flaps  need  not  meet  exactly,  as  the  next  step  will  accomplish  this. 
Numerous  (twenty  or  more)  stout  salmon -gut  sutures  are  next  introduced, 
clamped,  and  tied  off  in  batches,  the  surgeon  working  at  one  end,  and 
an  assistant  at  the  other.  While  this  is  being  done,  another  assistant 
with  sterilised  pads  renders  the  wound  dry  by  careful  pressure  on  the 
flaps.     By  the  very  numerous  salmon-gut  sutures  the  tension  is  evenly 


A.  Tbt*  H&p  bus  tieen  turned  in  nod  caught,  with  one  suture.  It  m  gmdually 
being  pushed  into  position  bj  peripheral  sutures.  B  «bowa  how  the  upper  half 
of  the  ociter  etlge  of  the  wound  is  slid  under  the  lower  hnlL  Note  the  shortening 
of  the  loUE^  axis  of  the  wound  by  the  stitclimg  on  the  lower  border.    (Warren,) 

mIs,  and  over  these  salicylic  wool,  are  next  kept  in  positiun  by  even 
mdrtt^iitg  ;  the  object  beiTjg  to  distribute  tfje  oozinfj  as  uniformly  as 
>ssible,  tmd  to  meet  its  tendeucy  to  cooie  through  at  three  spots — viz.i 
the  lower  border  of  the  dressings,  at  the  sternal  end  of  the  wound, 
id  behind  the  axilla* 
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It  IB  well,  before  the  elbow  is  shut  in,  to  dust  a  little  sterilised  boracic 

acid  powder  over  the  fold  in  front,  efipecially  when  the  patient  is  one 
inclined    to    intertrigo,   and  when  the   weather  is  hot,  owing  to   the 

ritation  of  the  perspiration  thus  retained. 
(ii,)  To  enable  the  surgeon  and  patient  to  dispense  with  the  necessity 
of  skin-grafting,  usually  a  second  operation  ♦  Prof,  Warren  (loc,  supra  cit^} 
has  adopted  the  method  shown  in  his  excellent  illustrations  (Figs.  284, 
287,  288,  and  289).     I  made  use  of  it  towards  the  close  of  my  active 

fur^ical  life,  and  recommend  it  strongly. 
In  addition  to  the  free  racket-shaped  incision,  *'  a  flap  should  be 
marked  out  on  the  outer  side  of  the  pectoral  region  (Figs,  284  and  288). 
,To  do  this,  the  knife  divides  the  skin  above  the  middle  of  the  first 
Incision,  t*c.,  on  the  outer  edge  of  the  wound,  on  a  line  drawn  at  first 
at  right  angles  to  the  said  incision  and  gi'adually  sweeping  round  until 
it  becomes  parallel  to  it  and  terminates  at  a  point  a  little  above  the 
level  of  the  lower  margin  of  the  wound.  This  flap  is  intended  to  be 
turned  into  the  lower  portion  of  the  wound.  ,  ,  .  This  flap  is  about 
the  size  of  the  hand,  and  when  first  turned  in  seems  to  be  totally  in< 
ade*|uate  for  the  purpose.  A  few  stitches  should  be  taken  at  the  axillary 
and  sternal  ends  of  the  wound  first.  The  flap  is  then  turned  in  (Fig. 
289),  and  held  in  place  by  a  temporary  atitcli,  while  it  is  gradually 
pushed  U[)  into  place  from  below  by  sutures  firmly  'girding*  together  tlie 
edges  of  the  skin  to  which  the  flap  was  originally  attached.  Thus  it 
gradually  cojnes  about  that  the  point  B,whicli  was  originally  in  contact 
with  point  A,  is  rolled  in  underneath  the  flap,  and  forces  it  into  position. 
Sutures  should  all  be  superficial,  as  deep  sutures  cut  and  do  not  give 
the  skin  included  by  them  a  chance  to  stretch.  In  order  to  enable  the 
edges  to  come  together  easily,  it  should  not  be  forgotten  tliat  it  is 
necessary  to  dissect  up  the  skin  for  a  considerable  distance  in  every 
direction*  In  stout  patients  the  cavity  of  the  wound  is  easily  closed, 
but  the  problem  is  more  difficult  in  thin  individuals.  Experience  only 
will  enable  tlie  operator  to  detennine  how  much  tension  can  be  put 
upon  the  fiap  in  inserting  the  final  stitches.  In  doubtful  cases  tliere  is 
no  objection  to  leaving  them  untied,  as  the  opening  thus  left  serves 
admirably  for  drainuge."  The  wounds  should  be  dressed  at  the  end  of 
twenty-four  hours,  and  any  gauze  drainage  then  removed. 

(iii.)  Skin-gra/thif^  %  Thiirsch's  Mcthodt  p. 233. — While  this  maybe 
employed  at  the  time  of  the  operation  in  a  wound  which  cannot  be 
completely  closed,  it  is  best  to  defer  it  to  a  date  between  the  eighth  and 
fourteenth  day.  Though  this  involves  a  second  amesthetic,  the  patient 
will  be  in  a  much  better  condition  ;  the  surface  of  the  wound  will  be 
smaller,  and  a  level,  uniform  one,  and  there  will  be  no  oozing.  Prof, 
Warren's  method  will  largely  replace  that  of  skin-grafting. 

(iv.)  Tramplantation  of  Skm  Flaps. — 

Mr.  Butlin  and  Mr.  Adama^at  a  meeting  of  the  Meilico-ChirurgicaJ  8ocictjr  April,  1896, 
recommcndccl  this  atep  in  cases  where  primary  clostir©  of  the  wound  could  not  be  otherwise 
attained.  The  methoti  of  transplantation  by  rotation  waa  rooommendetl.  The  flaps  should 
ha?e  large  bases,  and  should  not  be  more  than  three  and  a  half  or  four  iDches  long.  To  this 
method  there  ib  one  objeetion,  and  one  of  much  weight.  The  patients,  nUviT  an  extensive 
operation  such  as  that  of  to-day  for  removal  oE  the  breast,  are  not  in  a  condition  to  stand 
the  additional  time  and  ansBsthetic  required  for  the  careful  raaking  and  transfvlantation  of  I' 

flaps.     Where  primary  ensure  of  the  wound  cannot  be  attained  by  undermining  and 
dragging  the  flaps  together,  it  will  be  wiser  to  resort  to  akin-grafting. 
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After-treatment* — The  patient  should  be  kept  on  the  sound  aide  for 
the  tirst  few  hours  after  the  operation,  as  this  promotes  the  escape  of 
any  vomit  well  away  from  the  dresBings,  while  it  also  helps  to  prevent 
any  collection  of  fluid  at  the  axillary  end,  where  the  chief  cavity  has 
heen  made.  After wai*ds  the  patient  should  be  kept,  supported ,  up  in 
the  bed  as  much  as  possible,  to  preveot  that  tendency  to  stasis  and 
broncho-pneumonia  which  is  so  close  at  hand  in  the  subjects  of  chrunio 
bronchitisi  obesity,  &c.     If  possible,  alter  the  fourth  day  the  patient 

Fig.  290. 


To  iUostratethe  resuUs  of  Thieracb'fl  grafting.  The  patietit— oneof  Dr*  Seott's, 
of  ElaUng — ^was  under  my  care  in  M«irch,  1900.  The  photogmph  wua  Uikeii  tea 
days  after  the  grafting.    On  the  arms  are  the  scan  left  by  the  grafts* 


slumld  be  lifted  into  an  arm-chair  antl  spend  an  hour  or  two  out  of  bed 
daily.  These  patients  are  not  only  kept  too  lon^'  iu  bed,  but  the  arm  is 
usually  kept  cbjsely  to  the  side  too  long.  For  the  tirst  few  hours,  to 
check  any  oozing,  and  to  meet  any  restlessness  after  the  antestheiic,  the 
arm  and  forearm  must  be  kept  securely  quiet.  But  after  this  the  arm 
should  he  gently  and  easily  abducted  by  a  lai*ge  pad  of  salicylic  wool  in 
the  axilla,  A.  little  later  the  patient,  while  in  bed,  should  be  encoui'aged 
to  keep  the  linib  away  from  her  side  with  the  forearm  extended,  while  at 
night  a  sling  should  again  be  resorted  to.  The  degree  of  abduction- 
should  be  gently  increased  day  by  day,  while  by  night  the  limb  may  be 
now  kept  abducted,  but  steadied  by  a  splint,  lu  about  ten  or  lonrteen 
B*— VOL.  I.  54 
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days  more  active  outward  and  upward  movements  should  be  practised. 
While  after-limitation  of  movement  i&  partly  ujiavoidaUe  owing  to  tlie 
necessary  free  removal  of  skin,  &c.,  much  of  the  after-stiffness  will  be 
prevented  if  care  be  taken  at  the  time  of  the  operation  to  secm'e  primary 
closure  of  the  axillai'v  end  of  the  wound  without  much  tension,  imd 
if,  later  on,  both  surgeon  and  patient  will  dispense  with  the  too  usual 
rigid  bandaging  of  the  aim  to  the  side,  and  be  mora  persistent  in 
practising  early  movements. 

With  regard  to  the  dressing  of  the  wound »  the  first  dressings  wiU 
probably  require  to  be  additionally  packed,  especially  behind,  during 
the  first  forty-eight  hours*  And  the  patient,  whatever  position  she 
take,  should  always  lie  on  thick  gauze  pads  during  the  first  three  or  four 
days^  lest  any  discharge  come  through,  especially  when  she  is  left  un- 
disturbed to  sleep,  and  reach  the  sheets.  If  drainage  has  been  employed 
the  wound  should  be  dressed  at  the  end  of  twenty-four  or  thirty-six 
hours,  the  drainage  removed,  any  over-tight  sutui^es  cut,  and  the 
dressings  left  undisturbed  for  another  three  or  four  days.  If  no  drainage 
has  been  employed,  the  need  of  dressing  wQl  generally  turn  upon  the 
tension  of  the  sutures.  As  the  skin,  owing  to  its  elasticity,  has  great 
accommodating  power,  it  will  generally  be  found,  if  the  tension  has 
been  distributed  over  a  lai'ge  number  of  sutures,  that  no  stitch-necrosis, 
or  very  little,  takes  place.  In  my  experience  it  is  well  to  change 
the  first  dressings  early,  even  if  the  temperature  be  normal.  Such  a 
step  adds  much  to  the  comfort  of  the  patient,  and  allows  of  the  division 
of  any  sutures  which  are  already  causing,  or  are  about  to  cause,  slight 
ulceration.  With  regai'd  to  these,  it  is  not  necessary  to  disturb  the 
edges  of  the  wound  by  rcfiioving  the  sutures.  Judicious  cutting  of  fhouQ 
on  which  tlae  tension  is  too  great  is  all  that  is  required  at  first.  Further, 
too  many  must  not  be  divided  at  this  early  date,  or  there  will  be  gaping 
of  the  wouud  in  the  second  week.  Another  advantage  which  I  con- 
sider gained  by  not  allowing  the  dressings  to  remain  unchanged  too  long 
during  the  first  ten  days  is  that  an  opportunity  is  secured  of  cleans- 
ing the  axilla.  This  step  is  rendered  advisable  by  the  difficulty  of 
sterilising  a  region  like  this  at  the  time  of  the  operation,  and  the  growth 
of  hair  which  has  taken  place. 

HahtctVs  MeUwd. — Out  of  respect  to  Prof,  Halsted  and  the  excellent 
work  which  he  Ima  done  in  many  directions  at  the  Johns  Hopkins 
University,  lialtimore,  I  here  quote,  in  his  own  words,  the  account  of 
his  mode  of  removal  of  tlie  breast  {Ajih,  of  Surg er if,  Nov.  1894) : 

**  (i)  The  skin  incisions  are  carried  at  once  and  everywhere  through 
the  fat,  (2)  The  triangular  flap  of  skin  (Fig,  291)  is  reflected  to  its 
base.  There  is  notliing  but  skin  in  tliis  flap.  The  fat  which  lined  it  is 
dissected  back  to  the  lower  edge  of  the  pectoralis  major,  where  it  is 
continuous  with  the  fat  of  the  axilla.  (3)  The  costal  insertions  of  the 
pectoralis  major  (M,  Fig.  292)  are  severed,  and  the  splitting  of  the 
muscle,  usually  between  its  clavicular  and  costal  portions,  is  begun  and 
continued  to  a  point  about  opposite  to  the  scalenus  tubercle  on  the 
clavicle.*  (4)  At  this  point  the  clavicular  portion  of  the  pectoralis 
major  and  the  skin  overlying  it  are  cut  througli  hard  up  to  the  clavicle. 
Thiis  cut  exposes  the  apex  of  the  axilla.     (5)  The  loose  tissue  und^t 

•  (?)  First  rib 


the  ribs  anil  pectorftlis  minor.  It  is  well  to  iiichuie  the  actual  sheath  of 
th<?  iniiirtr  muscle  whvu  pjiKtiitible.  (8)  'l\w  lowt-r  outer  border  of  the 
juicur  muscle  hnviug  beeu  passed  mid  cleai^y  exposed,  this  muscle  is 
divided  at  right  aitgles  to  its   fibres,   luid  a  little  below  its  middle. 


KKMOVAL   OF   THE    BREAST. 


853 


(9)  The  tissue,  more  or  less  rich  in  IvmpJmtics,  and  often  cancerous 
over  the  minor  muscle  near  it^  conicoid  insertion,  is  (Uvitled  as  far  out 
as  possihle,  and  tlien  reflected  inwardly  to  liberate  or  prepare  for  the 
rettection  upwards  of  tliis  pai-t  of  the  minor.  (10)  The  upper  outer 
portion  of  the  minor  is  drawn  upwards  (Fi^*  292)  with  a  hroad,  sharp 
retractor.  This  liberates  the  retractor,  which  until  now  has  been 
holding  back  the  clavicular  portion  of  the  pectoralis  major,  (ii)  The 
small  blood-vessels  (chiefly  veins)  under  the  minor  muscle  near  its 
insertion  must  he  separated  from  the  muscle  with  tlie  greatest  care. 
These  are  embedded  in  loose  connective  tissue  which  seems  to  he  rich  in 
lymphatics,  and  contains  more  or  less  fat.  This  fat  is  often  infiltrated 
with  cancer.  These  blood-vessels  should  be  dissected  out  very  clean, 
and  immediately  ligated  close  to  the  axillary  vein.  The  ligation  of 
tliese  very  delicate  vessels  should  not  be  postponed,  for  the  clamps 
occhidiujx  tlieni  might  of  their  own  weight  drop  off  or  accidentally  he 
pulled  otf,  or  the  vessels  themselves  nii^ht  he  torn  away  by  tlie  clam|is. 
Furthermore^  the  clamps,  so  many  of  them^  if  left  on  the  veins,  would  be 
in  tlie  way  of  the  operator.  (12)  Having  exposed  the  subclavian  vein 
at  the  highest  possible  Bubelavicular  point,  the  contents  of  the  aiilhi  are 
flissected  away  with  scrupulous  care,  also  with  the  shaq^est  poBsible 
knife.  The  glands  and  fat  should  not  he  pulled  out  with  the  fim^^ers,  as 
advised,  I  am  sorry  to  say,  in  modern  text-books,  and  as  practised  very 
often  by  operators.  The  axillary  vein  should  he  strif)pcd  absolutely 
clean.  Not  a  particle  of  extraneous  tissue  shoulrl  he  included  in  the 
ligatures  which  are  applied  to  the  branches,  sometimes  very  minute,  of 
tlje  axillary  vessels.  In  liberating  the  vein  from  the  tissues  to  be 
removed,  it  is  best  to  push  the  vein  away  from  the  tissues  rather  than, 
hobling  the  vein,  to  push  the  tissues  away  from  it.  It  may  not  always 
be  necessary  to  expose  the  artery,  but  I  think  that  it  is  well  to  do  this. 
For  sometimes,  not  usually,  the  tissues  above  the  large  vessels  are  in- 
filtrated»  and  we  should  not  trust  our  eyes  and  fingers  to  decide  this 
point.  It  is  best  to  err  on  the  safe  side  and  to  remove  in  all  cases 
the  loose  tissue  above  the  vessels  and  above  the  axillary  plexus  of 
nerves.  (13}  Having  cleansed  the  vessels,  we  may  proceed  more 
rapidly  to  strip  the  axillary  contents  from  the  inner  wall  of  the 
axilla*  We  must  grasp  the  mass  to  be  removed  firmly  with  the  left 
hand,  and  pull  it  outward  and  slightly  upward  witli  sufHcient  force  to 
put  on  the  stretch  the  delicate  fascia  which  still  binds  it  to  the  chest. 
This  fascia  is  cut  away  close  to  the  ribs  and  serratus  magnus. 
(14)  When  we  have  reached  the  junction  of  the  posterior  and  lateral 
walls  of  the  axilla,  an  assistant  takes  hold  of  the  triangular  flap  of 
skin  and  draws  it  outwards  to  assist  in  sprea<ling  out  the  tissues  which 
lie  on  the  suhscapularis,  teres  major,  and  latissimus  dorsi.  The  operator, 
having  taken  a  different  bold  of  the  tumour,  cleana,  from  within  out- 
ward, the  posterior  wall  of  the  axilla.  Proceeding  in  this  way,  we  make 
eas>^  and  bloodless  a  part  of  the  operation  which  used  to  be  troublesome 
and  bloody.  The  subscapular  vessels  become  nicely  exposed  and  caught 
before  they  are  divided.  The  subscapular  nerves  may  or  may  not  be 
removed,  at  the  discretion  of  the  operator,  Kiister  lays  great  stress 
upon  the  importance  of  these  nerves  for  the  subsequent  usefulness  of 
the  arm  ;  we  have  not  as  yet  decided  this  point  to  our  entire  satisfac- 
tion»  but  think  they  may  be  often  spared  to  the  patient  with  safety. 


854 


OPRRATIONS  ON  THK  THORAX. 


(15)  Haviiif?  jmssed  these  nerves,  the  operator  has  only  to  turn  the  mass 
back  in  its  normal  position,  and  to  sever  its  connection  with  the  body 
of  the  patient  by  a  stroke  of  the  knife.  All  that  has  been  removed  is  in 
one  piece  (Fi^s.  292  and  293).  There  are  no  small  pieces  or  shreds  of 
tis8ue.  I  believe  that  we  should  never  cut  through  cancerous  tissues 
wlien  operating,  if  it  is  possible  to  avoid  doing  so*  The  wound  might 
become  infected  with  cancer,  either  by  the  knife  which  ]ias  passed 
through  diseased  tissue,  and  perhaps  causing  everywhere  the  cancer- 
producing  agents,  or  by  the  simple  liberation  ot  the  cancer  cells  from 
their  alveoli,  or  from  the  lymphatics.  The  division  of  one  lymphatic 
vessel  and  tbe  liberftiion  of  one  cell  mav  be  enough  to  start  a  new 
cancer,  .  ,  ,  Tlie  operation,  as  we  perform  it,  is  literall}*  an  almost 

Flo.  393. 


'   ^   .- 


KX- 


.0^ 


This  nhowfl  tbu  runtiiiuouH  whole  or  einijle  |>iece,  breast,  axiUary  fat  and  glands, 
of  which  the  part  remoTod  should  consist,    (fialstcd.) 


bloodless  one.  From  the  first  to  the  last  each  bleeding  point  is  stopped 
with  an  artery -forceps  as  <]uickly  as  possible.  When  practicable,  the 
vessels  are  clamped  before  they  are  divided.  *  -  ,  The  edges  of  the 
wound  are  apiiroximaied  by  a  buried  purse-string  suture  of  strong  silk. 
Of  the  triangular  Hap  of  skin,  only  the  base  is  included  in  this  suture. 
The  rest  of  this  flap  is  used  as  a  lining  for  the  fornix  of  the  axilbi.  The 
apex  of  this  flap  is  conseipiently  shifted  to  a  new  and  lower  |»osition. 
I'he  axilla  is  never  drained,  and  invariably  heals  by  flrst  intention. 
The  uncovered  wound  often  heals  by  the  so-called  organisation  of  the 
blood-clot,'V 

C.  Long-contiBued  superviaion  repeated  at  first  at  short  intervals, 
— The  patient  should  be  kept  under  skilled  supervision,  and  for  the 
fimt  few  years  nn  inspection  of  the  scar  should  be  made  every  three  or 
four  montlis.  Any  localised  and  superficial  reappearance  in  or  near  the 
scar  sliould  at  uncn  be  att^icked  widely  and  deeply  (p,  857) ;  operations, 
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where  the  disease  is  fixed,  involving  resection  of  one  or  more  ribs, 
if  needful,  as  in  the  cases  to  which  I  have  alluded  at  p,  872,  are  very 
rarely  to  be  advised* 

FlO.  294. 


B.  S.,  jct  54.  The  left  brenat  bad  been  removed  at  another  rx>ntion  hospital 
in  February,  i899r  t^»o  pectomlis  major  being  left  entire.  Recurrence  toolc  place 
in  the  scar  towanJ.s  the  end  of  the  natnc  jcar.  Patient  came  under  my  care  at 
Ouy'M  Hospital  with  a  scirrhus  of  the  right  breast,  the  existence  of  which  had 
lx.'L"n  known  for  three  montha.  Both  sides  wore  openited  upon^  Eimuitaneously  by 
myself  and  Mr,  0.  T.  Hilton,  on  December  10,  191x3,  both  pectorals  being  removed 
on  each  side.  On  the  right  side  I  found  it  possible,  by  extensive  undermining, 
to  drag  the  llap8  together,  the  three  larger  dots  on  each  side  Ethowing  where  the 
«toni  silver  wire  uaed  had  cansed  ulight  tissue-nccroeia.  On  the  left  aide  the 
above  step  was  impossible.  The  photograph  was  taken  on  January  3,  1901,  and 
Thiersch's  grafting  was  resortet!  to^  on  the  left  side,  on  January  4.  The  amount 
of  elevation  which  can  be  regained  in  three  weeks  after  a  double  operation  is  alBO 
shown. 


There  are  still  a  few  points  of  much  importance  to  be  discussed 
before  the  subject  of  removal  of  the  breast  for  cancer  can  be  said  to 
have  been  dealt  with,     I  refer  to  such  points  as — (i,)   The  rento'c^  ^\ 


856 


OPERATIONS  ON   THE  THORAX. 


both  breastH,     (ii.)  The  ralm  of pailiathe  operations,     (iii.)  OptraiiKmB^ 
for  reappt*arance  of  the  disease,     (iv,)  77/ tr  advisalnUty  of  perfo 
$U4*h    Operations    as    amput<ition   at    the    shoulder-joint^    or    Burger* i 
amputation,       (v.)  Oophorettomy    for    inoperable    carcinoma    of    the 
breast, 

(!•)  Remoiml  of  both  Breasts. — It  occasionally,  though  rarely,  happens 
that,  as  in  the  case  shown  in  Fig.  294^  a  patient  comes  for  advice  with 
,  cancer  of  both  breasts.  By  some  operation  at  this  Btage  has  been 
condemned  on  two  grounds — viz.,  its  ceilain  futility  and  its  additional 
severity.  In  my  opinion,  no  such  rule  ciin  be  laid  down.  Each  casej 
must  be  considered  by  itself.  The  following  are  the  chief  pointa' 
which  will  guide  in  a  decision.  First  and  foremost,  the  surgeon  must 
decide  whether  the  growth  is  a  priniarv  one  on  both  sides,  or  whether 
on  one  side  it  is  secondary  to  the  other.  In  the  latter  case  the  disease 
is  80  widespread  that  operation  is  not  to  be  recommended.  In  the 
former,  if  there  be  no  evidence  of  visceral  or  secondary  deposits  (hey end 
any  in  tl»e  axilla),  operation  may  be  recommended  if  the  patient's  age 
and  vitality  be  favourable.  And  here  age  is  a  point  of  much  import- 
ance. If  the  patient  be  young,  the  presence  of  bilateral  disease  is 
probably  a  sign  of  the  mischief  being  widespread,  and  operation  will 
be  useless. 

When  operation  has  been  decided  upon,  the  question  will  arise  as 
to  whether  the  breasts  should  be  removed  simultaneously  or  no.  If 
possible,  the  two  breasts  should  be  removed  at  one  operation.  And  as 
the  operation  of  the  present  day  is  so  extensive  and  requires  such 
prolonged  care,  it  will  be  best  if  the  operation  is  done  simultaneously 
by  different  operators.  Such  a  step  much  diminishes  the  risk  and  also 
the  discomforts  of  the  patient,  especially  that  of  the  anfesthetic,  while, 
where  the  vitality  is  good,  the  shock  is  not  dangerously  increased. 
Extra  care  in  nui-sing  will  diminish  tlie  additiontil  trouble  entailed  by 
the  needful  restraint  of  both  arras.  But  no  fixed  rule  can  be  laid  down 
here.  Where  the  vitality  ia  poor,  where  there  is  any  bronchitis,  where 
the  breasts  are  large  and  the  wounds  necessarily  extensive,  it  may  be 
well  to  postpone  the  second  operation  for  two  or  three  weeks.  Where 
it  18  clear  that  the  operation  on  one  side  will  be  so  extensive  as  to  call 
for  Thiersch's  grafting,  this  may  indicate  the  advisability  of  removing 
the  breasts  by  two  operations, 

(ii.)  The  Vahie  of  Palliative  Operations. — Patients  occasionally  come 
to  the  surgeon  asking  for  operation  under  conditions  which  make  it 
certain  that  any  benefit  given  by  surgical  interference  will  be  only 
temporary.  The  following  may  be  among  the  reasons  that  arise  for 
consideration  :  (a)  Relief  from  pain,  which  otherwise  increases  daily  ; 
the  misei'y  of  waking  every  day  to  the  consciousness  of  an  incurable 
disease;  the  sometimes  loathsomeness;  the  restlessness  for  cure  (Paget). 
(b)  Death  by  deposits  in  the  viscera,  these  being  unseen,  is  less  dis- 
tressing to  the  patient  than  death  by  the  original  disease  in  the  breast, 
which  ia  always  under  her  eyes,  (c)  The  patient  may  liave  special 
reasons  for  wishing  to  live  and  get  about  in  comparative  comfort  for  a 
year  or  so. 

Thufl,  In  A  case  mentioDed  bj  Sir  B.  Brodie  (Lact,  an  Path,  and  Surg,^  p,  202),  he 
declined  at  Unt  tc  operate  ott  a  ladj  witb  a  Bcirrhua  of  the  breast  od  the  point  of 
ulcerating.     In  a  few  weeks  the  patient  retarneri,  begging  to  have  the  breast  reinoTed, 
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that,  her  life  being:  rendered  more  comfo^^able  and  active,  she  might  accompany  in  nochty 
an  only  dauglit^jr.  The  operation  was  Bycoessfiillj  perforiiitKl,  and  at  the  end  of  two  years 
the  patient  died  of  secondary  plearitic  effusion. 

No  general  rule  can  be  laid  dawn  here.  Eacli  case  must  be  decided 
on  its  own  merits.  But  tlie  foHowiog  cautions  may  not  be  Biipeifluons* 
Especial  care  shonld  be  taken  in  these  cases  to  exclude,  as  far  as 
possible,  the  presence  of  metastatic  deposits.  If  these  are  certainly 
present  no  operation  shouki  be  performed.  The  patient's  general  con- 
dition and  vitality  must  be  suffidently  good.  There  must  be  grounds 
for  honestly  sujiposing  that  the  local  disease  which  it  is  proposed  to 
attaek  will  be  got  away  ;  otherwise  the  latter  condition  of  the  patient 
may  be  rendered  worse  than  the  first.  Again,  in  tlif'se  palliative 
ope  rati  Otis  it  should  be  clearly  explained  to  the  patient  and  her  friends 
that  the  operation  will  only  be  palliative.  Some  patients,  and  especially 
the  friends  of  some  patients,  are  only  too  ready ^  when  it  becomes 
evident  that  no  cure  is  possible,  to  forget  the  plain  and  honest  warning 
that  was  given,  and  to  place  the  entire  responsibility  on  the  surgeon. 
And  this  leads  up  to  one  more  point.  In  these  palliative  operations, 
and  in  all  doubtful  operations  for  cancer,  it  is  not  only  the  in<lividual 
patient  that  has  to  be  considered  :  the  thoughtful  surgeon  will 
remember  the  etfect  of  his  operation  on  many  other  potential  patients. 
Thus,  a  palliative  operation  or  an  extensive  operation  under  conditions 
doubtful  of  success  is  performed,  both  sides  of  the  question  liaving 
been  honestly  put  before  the  patient.  The  operatioji  is  not  per- 
muuently  auceessfnl^  as  was  fully  explained  might  be  the  case.  The 
want  of  permanent  success  becomes  known  to  a  circle  of  varying 
extent*  We  do  not  sufficiently  consider  what  eflect  this  want  of 
success  has  on  other  patients  also  sufferers  from  cancer  of  the  bosom, 
but  quite  ignorant  of  the  conditions  in  which  the  operation  referred  to 
was  performed,  in  leading  them  to  conceal  their  cancer,  at  the  time 
eminently  suited  to  operation,  until  the  most  favom*abte  opportunity 
has  passed  away. 

(iii.)  Operat'mns  in  the  Case  of  Reappearance  of  the  Disease. — ^A  very 
poor  prospect  of  success  is  offered  here,  chiefly  because  the  disease 
proves  to  he  far  more  extensive  than  appears  to  be  the  ease.  Tliis 
is  especially  true  of  recuiTence  in  the  axilla.  Such  conditions  as 
extensive  infiltration  of  the  skin,  either  by  shotty  nodules  or  by  tlie 
evidence  o{  peau  d'oranrfc;*  inliltration  of  the  glands  in  the  neck, 
evidence  of  visceral  deposits,  implication  of  the  axillary  vessels  and 
nerves,  prohibit  operation  absolutely.  In  my  opinion,  the  only  con- 
ditions which  justify  hopefulness  in  dealing  with  local  reappearance  are 
(i)  small  local  nodules  iti  the  scar  or  the  axilla,  or  (2)  infected  areas  of 
larger  extent  occurring  in  cases  where  the  operation  performed  has 
been  a  limited  one,  and  not  on  the  wide  lines  which  have  been 
recommended  above.  And  the  chief  points  which  guide  me  are  the 
degree  of  mobility  and  the  size  of  the  reappearing  mass.  But  even 
where  these  and  other  points  appear  favourable,  the  real  extent  of  the 
disease,  the  facts  that  the  operation  has  now  to  be  performed  in  scar 
tissue  and  not  in  loose  fat^  and  that  the  anatomical  lauduiarks  are 
much  altered,  militate  greatly  against  success.     Local  reappearance 
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occur,  and  the  fact  thnt  in  these  cases  the  preceding  operation  has 
been  on  wide  lines  shows,  I  think,  that  here  the  disease  from  tlie  first 
has  had  an  extensive  hold  on  tlie  patient.  I  will  conclude  with  one  or 
two  hints.  If  the  recurrence,  though  hical,  is  deeply  seated  in  the 
tissues  of  the  scar,  necessarily  scanty  after  removal  of  the  pectorals> 
I  believe  the  only  operation  likely  to  be  useful  is  partial  resection  of 
the  ribs,  as  in  the  cases  alluded  to  at  p.  872.  If  the  recurrence  is  in 
the  axilla  the  exploratt»ry  incision  should  be  of  the  freest,  as  these  are 
just  the  cases  where  the  axillary  vein  may  be  easily  opened. 

Finally,  we  must  all  allow  that  the  only  real  treatment  for 
reappearance  of  the  disease  is  preventive.  It  is  only  by  operating, 
on  the  first  occaswUy  on  the  widest  possible  lines,  and  in  the  moat 
thorough  manner,  that  we  can  really  meet  recurrent  disease.  In  Mr, 
Watson  Cheyne*s  wxnghty  words,  "the  patient*s  chance  lies  in  the  first 
operation/* 

(iv.)  JUtm^fioi  0/  iha  AHrv  V^€r  E^remUf  or  Ampii^imk  at  tU  ShemMer-^jMrni  for 
E4^Hrreni  Tmtpenihlfi  Q^rdn&ma, — ^Theae  operatlotifl  have  been  ooeaiiotuillj  petformed 

with  the  object  of  R-'ving  reUef  to  the  agoniBiDg  pain  and  licavy^  a^dematdua,  swollen, 
immobile  st^te  of  the  limb  which  Bcimetimes  is  eecn  to  follow  iropUciiiion  of  the  axillary 
vessels  And  nerves.  Any  hope  of  cure,  even  by  the  most  exteDBivo  of  these  operations,  is 
quite  out  of  the  question*  Decide<l  relief  will  be  given,  but  it  will  not  be  uumlxefi  relief. 
Some  twenty  jeftre  ago  I  umpnt^t^  at  the  shoulder-joint  in  a  case  of  this  kind.  Great 
relief  to  the  pain  was  given,  but  it  was  dear  to  me  that  during  the  live  months  which 
precc^led  the  [latient's  death  the  loss  of  one  hi»nd  was  constantly  present  to  her.  If  any 
such  operation  l>e  performed,  it  should  be  on  tho  lines  of  those  of  BergeT(ToL  i  p*  177), 
and  not  an  amputation  at  the  Hhoiilder-joint,  in  which  the  incisions  may  paaa  dangerously 
near  to  the  disease.  Mr.  Dent  brought  such  a  case  before  the  Medico- Chirurgical  Society 
{llrit,  Mpd.  Jmm,,  March  12,  1898). 

Here  the  left  breast  had  been  removed  in  a  woman  ffit,  53,  together  with  the  affected 
axillary  glands,  in  r»ec«mber^  1894.  In  September,  1896,  a  recurrent  nodule  was  removed 
from  near  the  scar.  In  October,  1897,  the  patient  was  readmitted  with  a  recurrent 
ulcerating  growth  high  up  in  the  axilla.  The  arm  was  much  sm'ollcn  and  the  pain 
severe.  On  October  22,  1897,  the  upper  extremity^  scapula,  and  out^r  two-thirds  of 
the  clavicle  were  removed  by  M.  Berger*8  method,  with  a  few  modifications.*  The 
hsBmoTrhage  did  not  exceed  two  or  three  ounces^  and  there  was  no  shock.  AU  the 
dieeased  parts  appcaretl  to  have  l^een  removed.  The  patient  made  a  rapid  recovery, 
and  great  relief  foUowwl  the  operation.  But  in  March,  1898,  there  waa  evidence  of 
secondary  deposits  in  the  liver,  and  the  patient  died  on  April  to,  1898. 

This  operation  is,  in  my  opinion,  scarcely  to  be  recommendedt  It  is  palliative  only, 
and  the  relief  it  ^ives  is  tera|K>rary  and  obtained  only  at  great  cost.  It  certainly  should 
not  lie  Huggest-cd  till  a  trial  has  been  raatle  of  the  flj-ray»  (p.  860).  Cases  caosing  agonis- 
ing pain  from  jnvolvemctit  of  the  brachial  plcxua  are  extremely  larcf  Swollen^  heavy, 
cixlematoufi  limbs  are  more  common,  though  also  rare.  In  such  cases  relief  can  almost 
always  be  given  by  elevation  of  the  limb  at  night,  aiiled  by  careful  bandaging  or  a  well- 
fitiing  supjwrt  idways  worn*  Very  rarely,  owing  to  the  jjatienl's  neglect,  this  comlition 
of  a*dema  htis  gone  so  far  that  recurrent  attacks  of  erysipchia  or  sloughing  are  present. 

*  Of  these  the  chief  was  cutting  the  anterior  flap  smaUer  than  usual,  owing  to  the 
involvement  of  the  skin  m  the  axilla. 

t  Sir  VV.  M.  Banks  gave  one  successful  case  iCiinwal  Xiffrs,  p.  59).  By  dissecting  the 
subclavian  triangle  and  i>eeUng  oti  several  enlarged  glantis  from  the  nerve  trunks,  reJief 
was  given  to  the  previous  intolerable  pain,  Mr.  Shelld  {Dij^raxeg  </  th^:  BreaM^  p.  419) 
has  had  an  equally  successful  case.  But,  as  a  rule,  the  nerve  tninks  are  in  these  cases  tgo 
much  cmbeddctl  in  the  dei>o8its  to  ailmit  of  any  such  "  peeling.'* 


REMOVAL   OF   THE    BREAST. 

Amputation  bj  Bergcr's  met  hot!  would  now  be  justififtble,  but  both  Bides  of  the  cuae  must 
be  clearlj  put  licfore  the  piitjont*  And,  before  iKsrfonning  such  an  o|Miration,  1  should 
adTiae  exploration  to  see  if  it  were  possible  to  remove  the  diseafle  Rufficieutly  from  the 
axillarj  YeBseLa  and  nerves  to  allow  of  the  remainder  of  life  being  relieved  from  pain  at  a 
lesa  cost  than  loffi  of  one  hand.  Divjaion  of  the  brachial  plexus  high  up  in  the  neck^ 
which  Mr*  Dent  suggests  might  he  considered  in  winie  of  these  cases,  would^  I  fear,  have  to 
l>c  carried  so  far  as  t<i  reader  the  limb  useless,  Mr*  Bent  is  of  opinion  that  the  following 
would  be  favourable  indieatitutt  for  the  above  operation  : — (i)  Previous  removal  of  the 
breast^  with  dissection  of  all  the  lymphatio  tissae  and  fascia  off  the  pectoralis  major,  a 
step  which  lessens  the  likcliliood  of  me^liastmal  infection,  (i)  Slow  |[*rowth  of  the  original 
tumour*  (3)  Slow  growth  of  the  reappearing  disease*  (4)  Limitation  of  the  growth,  so 
that  the  incisions  may  be  carried  wide  of  the  disease,  (5)  The  certainty  of  relieving  pain. 
"  Unless  the  pain  were  severe,  indeed  the  predominant  symptom,  the  operation  would 
hardly  be  taken  into  serious  consiileration."  (6)  The  existence  of  a  foul  carcinoraatons 
ulcer  high  up  in  the  axilla,  Mr*  Dent  gives  the  following  as  et^HlraindieatwHs:—(^i)  The 
prolmbility  of  leaving  in  the  wound  the  cat  surface  of  any  part  of  the  carcinoma,  as 
leading  to  rapid  increase  and  fungation  of  the  growth*  (2)  The  involvement  of  the 
thoracic  wall*  (3)  The  presence  of  an  extensive  degree  of  carcinoma  en  tmiratte,  (4)  The 
moi^  obvious  contraindications  of  deposits  elsewhere. 

Mr,  Stanley  lioyd,  whose  energy  and  skilfolneas  are  well  known,  has  also  advocaf^ed 
high  amputation  in  these  cases  {Brit,  M«d.  Jmm.^  vol*  ii.  rgoo,  Oct,  20,  p*  1167),  Two 
instances  are  given.  In  one  amputation  was  performed  below  the  tnber<.«ities  of  the 
humerus  in  January.  1900.  The  patient  could  get  a!x>ut  afterwards  and  rlo  some  work  till 
three  weeks  before  her  death.  Finally  the  stump  ulcerateti,  death  taking  place  in  July, 
1900.  In  the  other  case,  amputation  was  performed  at  the  shoulder- joint  in  Janoary,  1900. 
After  this  the  patient  got  about  more  easily.     In  April,  1900,  she  died» 

(v.)  Oftphnret'tmny  in  InopertjUe  Oirmnoma  t^f  the  Bread  * — The  life  of  this  operatioDi 
as  of  several  others  in  late  years,  appears  to  nic  likely  to  be  a  brief  one.  The  cases  arc,  I 
think,  sufficiently  numerous  to  justify  the  following  couchigions.  While  the  operation 
has  in  a  certain  number  of  instanc^si  produced  a  dccideilly  benelicial  result,  these  cases 
have  not  been  numerous  ;  ami  in  every  such  case  the  benefit  has  been  temporary  only. 
Thus  Mr*  Stanley  Boyd,  who  has  taken  ap  the  matter  with  mach  interest,  in  his 
paper  (i/nY,  Med.  Jtmrn*^  1900,  voL  ii.  p.  1161)  baa  eollectctl  54  cases  and  divided  them 
int^>  two  groups — (a)  those  in  which  oophoretitomy  seemed  to  produce  a  clear  and  decided 
effect,  such  a-s  shrinkiog  and  disappearance,  sometimes  rapid  and  even  tern i>orarily  complete, 
of  aO  the  rea|>pearing  growtiis  in  the  skin  and  glands,  with  disap{>earanoo  of  pain  and 
swelling  ;  (&)  those  in  which  oophorectomy  had  little  or  no  effect.  Of  the  54  cases  thus 
c!a.s8ified,  Mr,  Boyd  finds  that  19  (35  j>er  cent.)  were  more  or  less  markedly  benefited, 
34  were  not  benefited  or  only  doubtfully  so,  and  one  died  of  exhaustion*  As  to  the 
duration  of  the  improvement,  when  present,  Mr*  Boyrl  conaiders  that,  as  far  as  the  cases  as 
yet  available  for  drawing  concinsions  go.  in  the  majority  the  growths  reappear  or  Ij^in 
again  to  increase  in  six  to  twelve  months.  It  is  tntereftting  to  note  **  that,  with  one 
exception,  all  the  patients  who  had  certainly  passed  the  menf^pauae  are  included  among 
the  failures/*  And  it  must  be  remembered  that  this  operation  is  one  of  thoae  novelties  in 
practice  in  which  we  are  likely  to  hear  of  successes  chiefly .f    When  we  remember  that 


•  Whatever  be  the  fate  of  this  operation,  the  credit  of  suggesting  a  trial  of  it,  in  May, 
1896,  must  always  Iju  given  to  Dr.  Beat8on,of  Glasgow,  Speaking  in  a  discussion  on  **  The 
Treatment  ttf  Inoperable  Cancer'*  {Brit.  M^,  Joum.^  OcU  25,  1902),  Dr.  iteal>ion, 
while  he  maintained  that  there  were  certiiin  cases  in  which  wphorectomy  was  of  service 
in  prolonging  life  and  lessening  suffering,  stated  that  he  had  never  claimed  for  it  any 
curative  power. 

t  In  Mr«  Stanley  Boyd^s  paper  allusion  is  made  to  seTeral  imsticcessfol  eases,  of  which 
he  was  unable  to  give  the  full  notes.    Mr.  Bowrcman  Jessett  {Brit.  Med*  Jtmrn.^  . 
1900,  Oct.  20,  p.  1191)  states  that  he  has  tried  oophorectomy  with  the  adaiini^*** 
thyroid  cxtrnct  in  four  or  iive  cases  of  inoperable  mammary  cancer,  bn 
any  improvement.     In  April,  1900,  a  woman  was  sent  to  mc  for  n* 
anything  further  could  be  done  for  recurrent  carcinoma  of  the 
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oSpboreotomf  is  not  to  be  relied  ii}>on  for  checking  the  hnnaorrha^  Bod  growth  of  oterine 
cftrcJDoma^  it  is  probable  that  little  is  to  be  expected  from  thia  operation  here.  And  it 
must  be  remembcrod  that,  whatever  teroporary  benefits  the  operation  may  confer,  it  in 
liable  to  prridiic«  cert4Liu  unpleasant  effoctji  of  ite  own.  Finallj,  it  Ia  to  be  noted  thttt,  m 
two  crises  referretl  to  by  Mr.  Boyd,  oc>phorect*>my  for  inoi>erable  carcinoma  of  the  bresist  hoft 
Ixfcn  fatal,  in  one  i^aao  from  **  exhaustion/'  in  the  other  from  "  intestinal  matting/*  While 
I  Gon»idL*r  that  the  bonefits  of  t:i^phorect<>my  for  inoperable  carcinoma  of  the  breast  sne  too 
unc«.^rtain,  and,  when  they  do  riccur,  of  t<x>  brief  duration  to  justify  the  operation^  Ic*  tboee 
wb*t  may  think  differently  I  would  urge — (i)  that  they  explain  the  matter  fully  and 
onefltly  U>  their  patient  and  her  friends,  and  leave  the  deoision  in  their  hands ;  (i)  if  the 
at  ion  be  performed,  every  att>m  of  ovarian  tisHue  mu^st  be  removed.  As  [)ointed  out 
by  Mr.  Doran,  the  ovarian  ligament  is  sometimes  very  short,  and  may  contain  ovarian 
tissue  clrjse  to  ita  uterine  iuBertion. 

With  regarii  to  the  relative  influence  of  oophorectomy  and  of  thyroid  extract  in 
producing  the  atrophy  which  some  times  occurs,  opinions  differ.  Thus  Mr.  Boyd  {lor,  mtpra 
cii.}  writes  :  ^*  When  endeavouring  to  aseertain  the  result  of  one  mixle  of  treatment  bMed 
up<m  highly  theoretical  consklemtions,  it  ia  surely  unwise  to  combine  it  with  another 
method  ranting  on  still  more  shadowy  grounds.  I  have  consequently  never  given  thyrviid 
until  flatisfied  that  the  ociphorectomy  was  failing  in  its  effect.  Then  I  have  given  it,  but 
wiiUont  obviouft  benefit;  on  the  contrary,  it  has  sometimes  seemetl  to  have  a  flanuHnn^^ 
effect."  t>n  the  other  hand,  Dr.  Herman  (*^  Four  Oaaes  of  Recurrent  Mammary  Cjiucer 
ireat#3d  by  Ooiihoreotomy  and  Thyroid  Kxtract,"  Brit  Med.  Jflurn,,  Oct.  20,  1900,  p.  1167) 
observtxl  that  Mr.  Boyd's  table  compri.se<i  17  cases  in  which  oophorectomy  seemed  to  have 
favountbly  intluenced  the  cour^  of  cancer.  Of  these  12  hsui  been  given  thyi"oid  extract. 
There  were  21  in  which  no  benefit  h*id  followed,  and  only  5  of  these  had  bad  thyroid. 
This  looked  as  if  the  thyroid  extract  hswl  something  to  do  with  the  result. 

X-ray  Treatment  of  Maligiiaiit  Disease:  some  ConoluBions. — ^While 
the  number  of  cases  wliich  Lave  betii  reported  witli  sufficient 
accuracy  and,  Btill  more,  after  a  sufficient  intenral  Las  elapsed  are  too 
few  to  enable  us  to  draw  many  reliable  conclusions,  we  have  sufficient 
knowledge  before  us  to  be  certaiii  tbat,  witli  further  experience  in 
properly  selected  cases,  greater  results  will  be  acliieved* 

(A)  Cairinoma. — To  take  the  rase  of  persistent  carcinoma  mnmmffi 
first,  as  the  one  in  whicli  this  method  will  be  chiefly  employed: — 
Relief  from  pain  is  a  prominent  feature.  Haemorrhages  and  discharge 
are  decidedly  lesjsened,  and,  in  a  certain  proportion,  ultimately  cease- 
Dermatitis  is,  within  certain  limits,  a  desirable  feature  of  jr-ray  treat- 
ment (Gruhbe,  Med*  Jlec*^  Nov.  I,  1902),  Even  in  the  hopeless  cases  tlie 
a'-ray  treatment  prolongs  life,  makes  the  patient  more  comfortalde,  and 
the  last  hours  more  free  from  pain.  The  treatment  is  most  likely  to 
fail  in  cases  where  the  patient  is  young,  the  persistence  large  in 
amount  and  active  in  its  progress,  and  on  the  other  band,  when  much 
douse  fibrous  tissue  is  present,  Tlie  method  may  he  harmful  (a)  by 
stimulating  the  rate  of  growtli^  perliaps  hy  the  employment  t>f  too  weak 
treatment,  (^)  hy  too  rapid  destniction  of  large  areas  and  tloudiiig  tJje 
system  with  toxins  (Leonard,  Philudelphia  MM,  Joum,,  Feb,  14^ 
1903), 

My  readers  will  be  glad  to  have  the  following  opinion  from  M 
Gould  on  the  above,  as  he  writes  (Seplvmher^  IQ05)  with  f- 
of  an  established  authority  :  *'I  quite  agree  with  what  vou  h; 
hut  I  should  add  one  or  two  further  points 

been  removed  without  any  benefit.  The  patient  in 
question  as  to  the  resnlt  of  the  oophorectomy^  Biiid+ 
by  day  as  1  lay  in  lM.d  after  the  removal  of  the  ovur 
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mammce  is  Yery  often  arrested,  foul  ulcers  become  cleaH|  aud  in  many 
instances  the  ulcers  he*il  up.  Growth  is  held  in  check,  or  partiHlly,  or 
in  some  cases  wholl}-,  disappears,  I  have  seen  many  examples  of  each 
of  these  three  results  ;  e.^.^  I  have  seen  an  extensive  absolutely  fixed 
growth  in  the  breast  become  so  much  loosened  and  free  from  the  chest 
walls,  that  it  beeaine  a  suitable  case  for  excision,  and  the  operation  was 
satisfactonly  accompHshed. 

(B)  **  Epithelioma  of  tongue  and  mouth  in  my  experience  is  not  bene- 
fited, and  I  have  only  once  or  twice  seen  marked  good  in  the  secondary 
epitheliomatous  growths  in  cervical  glands.  In  one  ease  of  a  large,  deep 
ulcer  threatening  to  open  ijito  the  deep  vessels  of  the  neck,  rapid  liealing 
occurred  under  the  rays,  and  the  patient  died  from  arnvther  effe*  t  of  the 
disease,  broncho-pneumonia.  In  another  case  glandidar  growths  have 
been  held  in  check,  and  have  very  distinctly  lessened  in  size  ;  but,  as  a 
rule,  the  treatment  is  very  disappointing  in  these  cases. 

'*  I  have  seen  two  or  thiee  very  ati'iking  results  in  carcinoma  recti. 
In  one,  a  large  fungal ing  recurrence  after  excision  entirely  disappeared, 
and  the  man  is  leading  an  active  life  aud  in  good  general  health.  Jo 
another,  a  doctor,  who  was  laid  aside  from  practice  entirely  for  six 
months,  got  rid  of  his  locum  tenens  and  resumed  all  his  work  in  a  busy 
practice. 

**We  have  had  two  cases  of  those  big  oedematous  arms  from  secondary 
supraclavicular  gi'owth  in  which  the  eljange  has  been  so  threat  that 
oedema  has  disappeared,  and  the  women  have  resumed  work." 

TAomjiji^M  Mefhtfd  iff  Memoral  of  Inftttcent  Mammary  Ttinumrs, — Aa  fibro-adeiiomala  ure 
fiir  froiij  uncuniiiioD,  and  as  any  scar  on  the  brcnst  is  inuch  dci)recated  by  young  women, 
this  operatioD,  which  Dr.  GaiUiLrd  Thoums,  of  New  York,  introduet'd  iu  1882,  may  be  made 
use  of  wheo  a  patient  especiaUy  deprecates  a  scar  on  the  bosom  itself.  An  iDcisioD  is 
made  exactly  foUowing  the  groove  between  the  skin  of  the  lower  half  of  the  brca«t  and 
that  of  the  chest.  On  reaching  the  mascles,  the  breaet  is  dissected  from  them  sufficiently 
to  allow  of  its  being  turned  upwards  so  as  t«  expose  itvS  posterior  as{>ect.  A  straijjht  eut 
is  then  made  through  this  over  the  tuuiour,  and  the  latter  removed.  The  gland  la,  then 
replaced.  Aseptic  precaulioDfl  must  be  employed  and  atie-piate  draiiuige  provided.  Tho 
6car  is  invisible  save  when  ft  free  incision  hi^B  to  be  made — v.t/.^  for  a  fibroiKlenoma  high 
np  in  the  breast ;  the  enda  of  it  then  show. 

Owing  to  the  exeellent  results  and  very  trivial  ultimate  disfigurement  which  the 
ordinary  method  of  removing  fibro-iulenomata  affords,  that  of  Dr.  Thomas  will  very  rarely 
be  caUed  for.  Further,  as  Mr*  Sheild  writes  {Dhetuftut  of  the  lirtnKty  p,  213)  :  **  While 
excellent  iu  theory,  thia  operation  i»  not  always  easy  in  practice,  and  it^  adoption  will  a 
goc»d  deal  depend  uijon  the  potsititm  and  mobility  of  the  tumour.  I  have  perfrtrmed  the 
operati»»u  on  two  occasions.  The  first  was  simple,  since  the  tumour  waa  easily  reached 
.from  below.    In  tlie  second  case  the  growth  was  nnexpectetJly  lulherent,  and  I  experienced 

at  difiiculty  in  it«  i-tmoval  and  also  in  the  checking  of  hiemnrrhngc.  Both  cases  did 
ill,  and  the  resulting  scar  was  hardly  visible.  Tbedifficulliea  of  the  second  cAse,  however, 
would  deter  me  from  again  performing  the  operation  unlets  in  a  very  accessible  nnd 
movable  tumour/* 
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PABACENTESIS   AND   INCISION    OF   THE   CHEST. 

Indications  for  interference  in  pleuritic  effusions.  Before  interfering 
operatiyely,  the  surgeon  has  two  points  to  consider :  I.  Whether  fluid 
is  present.  II.  Whether  it  is  purulent  or  not.  Space  will  only 
allow  of  my  dealing  with  the  second  of  these  points. 

II.  Is  the  fluid  piumlent  or  not.  If  pus  is  present  it  is  very 
rarely  absorbed;  it  may  burst  into  the  lung,  may  buiTow  about, 
making  its  way  extermdly,  causing  hectic,  caries,  and  lardaceous 
disease. 

A.  Exploratory  puncture.  A  large  hypodermic  syringe  and  needle 
should  be  used,  absolutely  sterile,  pervious,  and  the  needle  sufficiently 
long  and  not  too  flexible.  The  timely  use  of  this  may  save  much 
delay.  A  grooved  needle  should  never  be  trusted  to.  It  is  readily 
plugged  by  a  pellet  of  fat,  and  thick  pus  will  not  flow  along  it. 

B.  Presence  of  pyrexia  and  hectic.  This  is  not  always  reliable. 
Fallacies :  (a)  They  may  be  absent,  or  little  marked,  in  empyema, 
especially  in  long-standing  cases,  the  alteration  of  the  pleura  or  the 
degree  of  tension  preventing  absorption.  Occasionally  the  disease  is 
latent  for  many  months,  (b)  Well-marked  pyrexia  may  be  present  in 
serous  efiusions. 

C.  The  aspect  of  the  patient.  The  tint  is  often  ansemic  and  earthy 
in  long-standing  empyema,  and  the  finger-ends,  especially  in  children, 
clubbed.  '^  If  a  child  be  seen  with  general  pallor  and  finger-clubbing, 
one  ought  to  think  of  empyema  rather  than  of  the  other  causes  of 
clubbing — ^viz.,  chronic  bone  disease,  bronchiectasis,  and  congenital 
heart  disease  "  (Barlow). 

D.  Age.     Empyema  is  common  in  children  and  young  adults. 

E.  Rigors.  These  are  often  slight,  irregular,  and  may  occur  only 
towards  evening.     In  children  they  are  often  absent  throughout. 

F.  Any  preceding  disease.  Empyema  is  not  unfrequently  seen  after 
pneumonia,  scarlet  fever,  measles,  childbirth,  pysemia,  small-pox,  and 
especially  typhoid  fever.  The  onset  is  most  insidious  and  often  over- 
looked. If  a  patient  during  convalescence  seems  to  go  back,  loses  his 
appetite,  any  embarrassment  of  the  breathing  must  be  at  once  looked 
for,  and  empyema  suspected. 

G.  (Edema.     This  is  often  absent,  though  pus  is  present. 

H.  Other  signs,  especially  in  children,  must  be  remembered — ^viz., 
unexplained  and  obstinate  diarrhoea,  emaciation,  &c. 
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Treatment  of  Non- purulent  Serous  EflPiisiona.— Question  of  opera- 
tion. If  medical  treatment — ej^.j  absorbents  and  diuretics,  counter- 
irritation,  dry  nutritions  diet,  &c, — ^fail,  two  questions  ai^ise  :  (A)  What 
i»  the  danger  of  leaving  the  Jf tiki  ?    (B)  What  is  the  risk  ofparacentem  ? 

(A)  Danger  of  leaving  the  fluid, 

1,  There  is  tlie  risk  of  sudden  death  when  a  large,  quiet  effusion 
persists.* 

Dr.  Moxon  showed  that  the  effect  of  the  effusion  varied  with  the  side 
affected.  Thus  au  effusion  into  the  right  chest  not  only  pushes  the 
heart  over  to  the  left,  but  also  compresses  the  riglit  auricle,  and  so 
shuts  off  blood  from  the  heart,  thus  tending  to  produce  syncope  from 
cardiac  amemia.  Effusion  on  this  side  also  tends  to  make  lateral 
pressure  on  the  inferior  vena  cava,  which  is  the  more  readily  bent 
over  as  it  has  just  passed  through  a  rigid  ring*  Effusion  into  the 
left  chest  drives  the  heart  over  to  the  right,  and,  pressing  on  the  left 
auricle,  distends  the  right  side  of  the  heart,  by  impeding  tlie  passage 
of  the  blood  into  the  left  ventricle,  and  thus  tends  to  bring  about 
syncope  from  cardiac  pletliora.  There  is  also  a  tendency  for  the  right 
lung  to  become  cedematous,  owing  to  its  being  engorged  with  blood. 

2.  The  lung  may  become  more  and  more  tied  down  by  adhesioiis — 
e^g.f  when  much  lympli  has  formed, 

3,  The  sound  lung  may  become  engorged,  especially  if  the  patient  is 
submitted  to  a  chill, 

4.  There  is  the  risk  of  slow  pus-formation,  especially  in  a  patient 
much  let  down,  where  the  effusion  is  8econdai7  to  some  otlier  disease, 
and  wliere  there  is  the  history  of  a  chill. 

(B)  The  risks  of  paracentesis, 

I.  Shock,  This  is  especially  probable  in  delicate  patients  with  a 
nervous  dread  of  the  operation,  2.  Syncope.  A  special  cause  of  this 
is  perhaps  alteration  of  the  position  of  the  heart  and  large  vessels  by 
removal  of  the  supporting  fluid.  3,  Embolism  from  detacluneut  of 
clots  in  the  pulmonary  veins.  That  this  is  a  real  risk  is  shown  by  a  case 
of  Sir  B,  Foster's  in  which  clots  dislodged  from  the  right  pulmonary 
veins  caused  embolism  of  both  renal  and  iltac  arteries,  with  a  fatal  result 
from  albuminuria,  suppression  of  urine,  and  gangrene.  Both  2  and  3 
may  perhaps  be  prevented  by  not  drawing  off  all  the  fluid,  and  drawing 
it  off  slowly.  4.  (Edema  of  the  lung.  This  is  an  undoubted  danger. 
Sliortly  after  the  tapping  (the  effusion  being  usually  a  large  one),  urgent 
dyspnoea  comes  on  with  frothy,  serous  expectoration  rich  in  albumen. 
Death  usually  takes  place  in  about  twenty-four  houi*8.  Dr.  Duflin's 
explanation  of  this  is  probably  the  correct  one.  The  compressed  lung, 
after  the  removal  of  a  large  etfusion,  corresponds  to  a  limb  after  the  use 
of  Esm arches  bandage— ^.<?,,  the  vaso-motor  nerves  are  paralysed  :  thus, 
when  the  lung  expands,  sudden  stress  is  throw^n  on  toueless  vessels  ; 
hence  the  transudation  of  sero-albuminous  fluid,  equivalent  to  the 
oozing  so  common  after  removal  of  the  bandage. 

Indications  for  Paracentesis  in  Non-ptirulent  E/fasions. 

I.  Threatened  failure  of  the   heart's  action,  shown  by  the  failing 

•  I  ikink  it  lb  Dr.  Clifford  Allbutt  who  w;corda  the  caae  of  a  gir!  wbo  had  lieen  brought 
\ddenbrooke'8  Hoapital  with  a  large,  qmet,  serous  effosioa,    Haring  got  out  of  the 
'hicb  had  brought  her,  she  was  walHng  tlowly  ftcroas  the  groea  in  front  of  the 
wheiif  without  a  ciy  or  a  stagger,  she  was  seen  to  fall  dead. 
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piil8e»  the  extreinities  growing  cold,  &e.  2.  In  all  cases,  and  at  aiij 
date,  when  the  fluid  is  so  copious  as  to  compreBS  the  opposite 
lung.  The  base  of  tliis  should  be  carefully  wati'hed,  and  any  expec- 
toration noted,  3,  In  all  cases  where,  with  a  large  effusioni  there 
have  been  one  or  more  attacks  of  orthopnoea.  Relief  will  be  most 
eujphatically  called  for  when,  with  this  history,  the  patient  lives 
some  distance  ott",  when  he  is  no  longer  young  and  the  chest  no  longer 
yielding,  or  when  the  opposite  lung  is  at  all  oedematous.  4.  In  aU 
cases  in  which  a  pleuritic  efl'usion,  occupyiJig  half  one  pleural 
cavity,  has  existed  three  or  four  weeks,  and  shows  no  sign  of 
progressive  absorption* 

Paracentesis  for  Serous  EfPusionB. — TJie  site  of  puncture.  This 
is  decide<l  by— (i)  Physiciil  signs.  (2)  The  result  of  the  exploring 
needle.  Common  sites  are — {a)  The  sixth  space  in  front  of  the 
posterior  axilhiry  fold,  a  spot  which  has  the  advantage  of  being  thinly 
covtjred,  iind  where  the  ribs  are  well  apart.  {b)  In  the  seventh, 
eightli,  and  ninth  ypute  behind,  in  the  scapular  line.  The  eighth 
space  is  here  very  frequently  used. 

The  pulieiit  having  been  turned  somewhat  over  on  to  his  sound  side^ 
if  he  can  beiir  this,  and  brought  to  the  edge  of  the  bed,  or,  if  he  must 
be  raised,  so  supported  that  he  can  be  readily  lowered  in  case  of 
faintness,  the  surgeon,  having  seen  that  the  spot  chosen  for  puncture 
is  sterilised,  and  that  his  aspirator  is  tborougbly  clean  and  in  good  work- 
ing onler,  fixes  his  nail  just  above  the  lower  rib,  and,  holding  the 
needle  yo  that  it  cannot  pfuetrate  too  deeply,  plunges  it  straight  into 
the  pleund  cavity,  and  then  brings  it  into  connection  with  the  vacuum. 
If  the  skin  is  very  thick,  and  the  needle  slender,  it  is  well  just  to  make 
a  puncture  with  a  scalpel's  point.  In  either  case  it  is  the  skin  wound 
which  ptbins. 

Tlic  tol lowing  practical  points  should  be  remembered :  (i)  Not  to 
catch  the  needle  on  a  rib,  a  mistake  which  is  easy  wlien  the  ribs  are 
close  together.  (2)  To  be  sure  and  enter  the  chest  cavity,  a  thickened 
pleura  or  false  membranes  sometimes  interfering  with  this.  (3)  To 
avoid  injury  to  tluj  lung,  by  not  plunging  the  needle  in  too  deeply,  or 
by  guarding  tht*  point  when  it  has  entered.  Usually  the  lung  is  at  a 
considerable  distance,  but  when  the  collection  is  a  locaUsed  one  this 
accident  njiiy  easily  take  place.  (4)  The  fluid  should  not  be  drawn  otf 
too  <|uickly  or  completely;  if  successive  vacua  are  required,  the  later 
exhaustions  should  not  be  too  complete.  The  patient  should  always  be 
warned  against  making  any  sudden  movement  or  a  deep  inspiration. 
If  the  flow  stops  suddenly,  it  may  be  due  to  a  kink  in  the  tube,  or 
to  a  pellet  of  lymph  plugging  the  needle.  The  liow  should  always 
be  stopped  ill  once— (a)  if  the  patient  faints,  this  being  due  sometimes 
merely  to  the  withdrawal  of  a  large  amount  of  fluitl,  sometimes  to 
the  consequent  displacement  of  viscera;  {b)  if  any  blood  suddenly 
appears  in  the  fliud,  this  coming  usually  from  the  rupture  of  vascular 
adhesions,  more  rarely  from  a  wound  of  the  lung ;  (c)  if  an  irritating 
cough  is  set  up,  this  being  due  sometimes  to  tlie  unfolding  of  a 
temporarily  compressed  lung. 

When  the  needle  is  withdrawn,  the  puncture  should  be  at  once  closed 
with  collodion  and  iodoform. 

On    the  question  uf  anaesthesia  or  local  analgesia   the  remarks  at 
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pp.  652,  868,  should  be  referred  to.   As  a  rule,  the  pain  is  so  mouientary 
that  these  are  not  iieedfuh 

Incision  of  th6  Chest  for  Serous  EMisiona. — This  is  indicated 
in  ceilaiJi  cases  of  long-Btandiug  effusion  where  paracentesis  lias  been 
performed  more  than  once,  and  has  on  eacJi  occasion  been  foHowed  by 
rapid  recollection  of  the  Hold.  Several  successfnl  cases  have  been 
recorded,  two  striking  ones  described  by  Dr.  Samuel  West  (Brit.  Med, 
Joiirn,f  1898,  vuL  i.  p.  494),  iu  which  the  Htiid  hud  been  present  ibr 
twelve  and  fifteen  months  respectively.  The  first  case  was  quite  cured  ; 
the  second  patient  at  the  date  of  publication  still  had  a  sinus,  but 
was  otherwise  in  good  health  and  able  to  earn  his  living.  A  warning 
is  needed  here — as  to  the  great  risk  of  a  sinus  following  and  thus 
infection,  especially  where  the  chronic  effusion  is  tuberculous,  an 
incision  being  here  a  v«ry  risky  step.  Mr,  Godlee  {Diseases  of  the 
Chest f  with  Dr.  Fowler,  p.  596)  is  emphatic  upon  this  point :  **  Th« 
surgeon  is  often  asked  to  open  these,  especiall}'  if  the  fluid  has  become 
slightly  turbid.  My  experience  is  that  if  this  be  done,  the  fatal  conclu- 
sion is  hastened.  Such  patients  are  able  to  get  along  very  well  with  a 
very  considerable  collection  of  tluid  iu  the  chest ;  but  when  a  free 
opening  is  made,  they  become  much  more  short  of  breath,  and,  as  the 
discharge  is  copious  for  a  long  time,  it  is  very  likely  that  septic 
organisms  will  be  allowed  to  enter.  This  is  the  beginning  of  the  end. 
I  have  in  a  few  tubercular  cases  which  were,  so  to  speak,  lialfway 
between  serous  effusions  and  empyemata,  given  considerable  relief  by 
inserting  two  cannulte,  one,  in  front,  made  to  comnnnncate  by  a  tube 
with  A  large  bottle  of  sterihsed  boric  lotion,  the  other,  far  back,  being 
put  in  connnunication  with  the  syphon  or  bottle  aspirator.  The  fluid 
was  slowly  exhausted,  and  its  ]dace  taken  by  the  boric  lotion.  As  soon 
as  the  hitter  Ho  wed  quite  clear  into  the  bottle,  the  anterior  cainiula  was 
removed,  and  as  much  as  possible  was  exhausted  from  the  chest.  This 
appears  sometimes  to  diminish  very  considerably  the  rapidity  of  the 
reaccmnuhition.  Possibly  other  fluids,  such  us  tincture  of  iodine  and 
water,  might  prove  more  efficacious,** 

EMPYEMA. 

The  frequency  of  tliis  in  children^  has  been  ah*eady  alluded  to. 

At  this  time  of  life  the  prognosis  is  good,  as  the  lungs  are  more 
likely  to  be  free  from  morbid  changes.  The  formation  of  pus  may  be 
very  rapid  at  this  early  stage  of  life,  pus  bein|^  present  by  the  fourth, 
fifth,  or  seventh  day.  The  importance  of  this  is  considerable*  Thus 
— (a)  the  pleui*a  is  soon  altered,  thickened,  and  less  prone  to  heal; 
(b)  the  lung  becomes  tied  down  ;  (c)  the  drainage  tube  is  readily 
blocked  ;  (cl)  subdivisions  may  form  in  the  cavity,  and  so  thorough 
drainage  and  obliteration  are  rendered  difticult. 

Anotlier  important  point  is,  that  pus  in  the  pleural  cavity  is 
frequently  localised  and  encysted  in  children.  This  is  not  uncommon 
in  the  middle  third  of  the  thorax,  the    pus  being  limited  above  by 


*  Out  of  forty-four  and  aixteeii  consectitive  CAses  of  pleuritic  effasLoa  at  Great  Ormoad 
Street^  Sir  T.  BnrloMr  fou0<l  twenty>seveu  aad  fourteen  to  be  puriUeut. 
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adhesions,  aiid  below  by  the  fixing  of  the  lower  lobe  to  the  chest  wall.^ 
Thus,  at  this  spot  loud  broocbiiil  brt?atbiiif^  and  modified  resonance 
may  be  present.  Finally,  in  children  small  multiple  collections  are 
not  uncommon. 

The  surgeon  will  very  likely  be  asked  the  question  whether  the  pus 
need  be  withdrawn,  and  if  it  will  not  be  gradually  absorbed.  The 
chances  of  this  are  extremely  small,  and  tlie  risks  of  leaving  it  very 
great*  They  are — (a)  external  perforation,  leading  to  the  unfavourable 
results  of  insulHcient  drainage,  caries,  and  amyloid  disease.  The  most 
liktdy  sites  are — in  front,  above,  and  below  the  nipple;  an tero- laterally, 
in  the  fifth  space,  just  outside  the  rib  cartilages,  {h)  Luiig  perforation, 
leading  to  gangrene  and  hectic,  (c)  Tuberculosis,  an  old  empyema, 
even  if  caseated  and  inspissated,  beii^g  infective,  (d)  The  empyema 
may  also  hurst  into  the  oesoplmgus  or  pericardium.  In  other  cases  it 
has  been  known  to  track  downwards  behind  the  diaphragm  and  give 
rise  to  a  lumbar,  gluteal,  or  even  a  psoas  abscess.  In  such  cases 
pulsation  of  the  swelling  has  been  observed,  synchronous  eitlier  with 
respiration  or  with  the  heail-beat. 

Treatment  of  Empyema. 

A,  Simple  Puncture  with  Aspirator  or  Fine  Trocar. — This  is 
seldom  curative.  The  cannula  will  entb"ely  fail  to  remove  the  floccu- 
lent  or  fibrinous  masses  which  are  often  present,  and  the  existence 
of  which  we  have  no  means  of  foreteUing  (p.  867).  Aspiration  will 
certaiidy  need  repetition  ;  this  is  a  fertile  source  of  the  need  of 
resection  of  ribs  later.  Aspiration  is  only  justifiable  in  a  few  condi- 
tions— (a)  in  bilateral  empyemata ;  {b)  if  the  patient  is  very  young  or 
very  timid ;  (c)  if  the  collection  is  very  small  or  multiple  ;  (d)  in  advanced 
phthisis  or  pytemia ;  (e)  as  a  temporary  or  palliative  measure  in  malig- 
nant disease^  or  in  old  and  feeble  patients.  Patients  thus  treated 
should  be  watched  for  some  time.  In  a  few  cases  preliminary  aspira- 
tion is  to  he  strongly  recommended,  namely,  in  large  empyemata  of  the 
left  side  where  the  heart  is  displaced.  By  aspiration,  twenty -four  or 
forty -eight  hours  before  the  chest  is  opened,  the  danger  of  syncope 
(which  may  be  fatal),  arising  frojn  sudden  displacement  of  viscera,  may 
thus  he  averted. 

B,  Sub-aaueoua  Br&iiiiiffe. — Thia  meUjoJ,  formerly  niueh  in  me^  m  now  rarelj 
seen.  One  vnd  of  a  lung  pitxie  of  imlia-riibbcr  tubing  ia  iutroduced  tbrough  a  large 
oaanula  into  the  cbest,  while  the  other  end  dips  into  Borne  antiseptic  solution. 
Adrantatjei .  (i)  The  method  ifi  simple  and  little  painfol,  (2}  The  tnbc  is  usually 
well  tolcrateti,  ami,  if  Bectiret!^  follows  the  movements  of  ttic  jiatient.  (3)  The  drain- 
age can  be  made  gradual  and  adapted  to  the  expnu8Jon  of  the  \nn^^  (4)  It  ib  readily 
converted  into  a  syphon  for  washing  out  the  cheat*  1  look  u{K>n  tbii^  hii»t  as  of  very 
doubtful  advantage,  believitig  that,  if  the  pua  ia  fcetid,  a  free  upeniug  should  be  made 
at  once,  and  that  washing  out  the  chest  is  always  rlaky,  (ind  rue<ldle9oiue,  and  uncalled 
for  when  the  paa  \&  sweet.  The  d'tsadvtintagn  are — (i)  The  tube,  necessarily  small,  ia 
easily  bkickeiL  (2)  Ulceration  soon  takes  place  around  the  tube^  and  thus  air  euterB, 
or  the  tube  slips  out*  It  ia  allowable  in  childi-en,  or  in  very  nervoo«  patients,  where 
the  collection  is  neither  great  nor  of  long  etatidinij^  antl  the  lung  will  therefore  be  able 
to  expand  gradually. 


•  While  the  commonest  form  of  lo<rahfle<l  etnpyeraa  is  that  lying  between  the  lung  and 
oostcd  pleura^  two  others  may  tie  met  with :  that  between  the  diaphragm  and  the  lung, 
and  the  variety  Bituatutl  between  two  lobea  or  between  the  lung  and  mediastinum. 
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C»  Ineision,^ — This,  with  very  few  exceptions,  is  the  hest  inetliod. 
Its  chief  adviiiitiiges  are  the  free  drainage  which  it  gives  and  tlie  facili- 
ties for  washin|(  out  the  pleural  cavity  if  this  is  required,  {vide  infra). 
Although  the  method  ot  simple  incision  has  met  with  considerable 
success,  yet  in  most  cases,  nowadays,  a  piece  of  rib  is  resected  as  welL 

The  chief  ailrantages  of  this  areas  follows: — (1)  Perfectly  free  drain- 
age is  provided  for,  since  the  largest  sized  drainage-tube  can  he  used, 
and  there  is  no  longer  the  fear  of  compression  of  the  tube  by  closely 
placed  rihs,  (2)  The  aperture  is  large  enough  to  allow  the  surgeon  to 
thoroughly  explore  the  cavity  ^ith  his  finger.  Its  extent  and  the 
characters  of  its  walls  may  thus  he  gauged,  arid  furtlier  valuable  iufor- 
mation  at  times  obtained — cjf.^  a  case  of  pyoemia  under  Sir  W.  Savory, 
in  which  a  distended  pericardium  was  felt  through  an  opening  in  the 
left  pleura,  Tliis  was  opened  through  the  same  wound,  and  twenty- 
four  ounces  of  pus  evacuated  (Path,  Soc,  7V«;is.,  18S4),  (3)  The  large 
masses  of  fibrinous  lymph  so  often  found  lining  the  cavity  can  he  easily 
removed  by  the  finger  and  a  scoup,  and  prolonged  discharge  perhaps 
thereby  prevented.  Where  such  masses  are  present  the  empyejua  is 
very  frequently  due  to  the  pneumoeoccus,  and  especially  requires 
early  and  complete  evacuation.  Such  empyeniuta  are  common  in 
children,  and  while  sometimes  of  a  mild  type,  are  always  liable  to  cause 
serious  complications,  e.g.^  pericarditis  or,  more  remotely,  peritonitis 
and  arthritis.  It  is  the  large  masses  mentioned  above  which  especially 
call  for  a  free  opening  and  removal  of  a  rib,  for  if  retained  tln^y  not  only 
prevent  complete  evacuation,  but  are  sources  from  which  further  invasion 
by  the  cocci  or  their  toxins  may  take  place. 

The  dimdamtages  are,  that  the  operation  is  more  prolonged,  and  also 
somewhat  more  difficult,  than  simple  incision. 

There  tire  practically  no  disadvantages  as  regards  the  elTeet  on  the 
rib  itself,  for  new  bone  formation  is  generally  quite  rapid  enough,  and 
caries  and  necrosis  are  almost  unknown-  Removal  of  a  piece  of  rib  is 
then  to  be  recommended^  except  where  the  necessary  appliances  are  not 
to  hand,  or  the  condition  of  the  patient  forbids  any  but  the  shortest 
possible  operation. 

The  question  will  occasionally  arise  whether  a  single  or  a  double 
opening  is  required.  A  single  opminff  is  usually  sufhcient  in  children 
and  in  young  adults^  especially  where  the  history  is  a  recent  one*  The 
sites  usualij  chosen  are  the  seventh,  eighth,  or  ninth  space  in  the 
posterior  axillary  line,  or  in  the  same  spaces  just  outside  the  line  of  the 
angle  of  the  scapula.  In  adults  the  chief  part  of  the  opening  should 
be  anterior  to  the  latissimus  dorsi^  an  incision  through  a  well  developed 
muscle  having  certainly  the  risk  of  causing  oozing  afterwards,  which 
may  be  very  serious  in  a  weakly  patient.  Hutton  (BriL  Med.  Joiim.t 
vol.  ii,  1898,  p.  1321)  recommends  incision  over  tiie  sixth  rib  in  the 
mid-axillary  line,  bt^cause  (i)  this  is  the  last  point  to  which  the  lung 
expands;  and  (2)  it  is  more  comfortable  to  the  patit^nt.  .4  donhle 
openim^  is  very  occasionally  required — cg,^  iu  very  large  cavities  in 
adults  when  the  pus  is  ftetid  ;  when  the  case  is  of  very  long  standing; 
when  the  pus  is  pointing  high  up  and  anteriorly,  and  thus  the  drainage 
is  inadequate*  The  best  instrument  to  cut  upon  in  making  the  counter- 
operation  is  a  stout  silver  probe.  To  this  a  <lrainage-tiibe  can  be 
attached  by  silk,  and  easily  drawn  into  place. 
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The  chief  points  of  importance  in  the  operation  are  the  following : 
Amongst  the  first  will  arise  the  question  of  giving  an  anaesthetic. 
Speaking  from  an  experience  of  over  forty  cases,  I  believe  that  an 
anaesthetic  may  be  safely  given  in  the  vast  majority  of  cases.  On 
the  whole  I  think  that  chloroform  is  the  most  suitable,  on  account 
of  the  gieater  struggling  (undesirable  with  viscera  displaced),  the 
dyspnoea  set  up  by  the  mucus,  and  the  bronchitis  subsequent  to  the 
administration  of  ether;  but  I  am  certain  that  the  way  in  which 
the  anaesthetic  is  given  is  of  more  importance  than  the  anaesthetic 
itself. 

I  have  only  known  bad  results  follow  the  anaesthetic  twice — both 
adults,  one  a  case  of  large  empyema  with  pyopneumothorax.  The 
heart  was  displaced  to  the  right  side,  the  face  and  lips  somewhat 
cyanotic,  the  extremities  cold,  and  the  pulse  almost  imperceptible. 
Although  the  dangers  of  an  anaesthetic  were  put  before  him,  the 
patient  insisted  on  having  one  administered.  On  the  whole,  I  thought 
ether  the  safest,  because  of  the  condition  of  the  pulse.  It  was  adminis- 
tered carefully,  but  caused  coughing.  The  pus  was  thus  sucked  into 
a  bronchus,  up  into  the  trachea,  and  thence  drawn  down  to  the  opposite 
lung,  causing  death  rapidly.  Artificial  respiration  expelled,  during 
expiration,  pus  from  the  trachea.  As  this  patient  was  almost  moribund 
before  the  operation,  I  now  much  regret  the  giving  of  an  anaesthetic. 
It  would  doubtless  have  been  wiser  to  have  refused  one,  and  to  have 
trusted  to  a  preliminary  aspiration,  or  to  minimising  the  shock  by 
exhibiting  a  stimulant  and  by  a  rapid  operation ;  the  case  occurred 
before  the  days  of  local  analgesia.  The  other  fatal  instance  was  also 
in  a  patient  in  a  grave  condition,  a  lady  aged  38,  very  stout 
and  flabby.  Chloroform  was  administered  by  very  skilled  hands,  and 
death  occurred  from  syncope.  I  have  operated  in  three  other  cases  of 
empyema  with  pneumothorax  successfully;  chloroform  was  employed 
in  each  case. 

Local  analgesia  (p.  652)  should  certainly  be  used  where  a  general 
anaesthetic  is  thought  inadvisable.  Mr.  G.  L.  Chiene  {Scot,  Med,  and 
Surg,  Jotwn.y  September,  1904,  p.  215)  used  the  following  mixture :  four 
parts  of  2 J  per  cent,  eucaine  fi ;  one  part  of  i  to  1,000  of  adrenalin 
chloride.  Thirty  minims  of  the  above  solution  were  injected  into  the 
subcutaneous  tissue  over  the  line  of  the  long  axis  of  the  rib.  Twelve 
minutes  were  allowed  to  elapse,  and  then  the  usual  operation  performed  ; 
this  was  accomplished  painlessly,  more  of  the  solution  being  applied 
to  the  periosteum  before  the  rib  was  excised.  The  tissues  in  the 
region  of  the  injection  became  blanched ;  there  was  practically  no 
bleeding,  no  pain  even  when  the  bone  was  cut  through,  and  no  after- 
haimorrhage. 

When  no  rib  is  removed  the  operation  is  performed  as  follows : — 

The  patient  being  supported  over  the  edge  of  the  bed  or  table, 
partly  rolled  over  on  to  the  sound  side,  or,  if  this  is  impracticable, 
suitably  propped  up,  the  surgeon,  having  cleansed  the  part,  fixes  a 
finger-nail  just  on  the  upper  margin  of  the  lower  rib  in  the  space 
chosen  (p.  867),  and  makes  an  incision  down  to  the  muscles  for  one  and 
a  half  to  two  inches,  just  above  his  nail.  In  every  case  the  presence  of  pus 
at  the  spot  chosen  should  first  be  verified  with  an  exploring  needle.  This 
incision  liaving  exposed  the  muscles,  a  steel  director  is  driven  through 
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into  the  chest  cavity,  care  being  taken  not  to  plunge  it  too  deeply/    A 

pair  of  dressing-forceps  is  then  ran  along  the  (iirector  and  opened 
widely  both  horizontally  and  vertically.  Owing  to  the  gush  *>f  pus 
which  is  now  violently  expelled,  it  is  well  to  throw  a  sterilised  piece  of 
gauze  over  the  wound,  while  the  pus  is  escaping.!  This  prevents  any 
entmnce  of  air,  and  regulates  an  otherwise  perhaps  too  rapid  exit  of 
fluid.  The  opening  is  next  thoroughly  dilated  by  means  of  a  pair  of 
lithotomy- forceps  or  sequestruiii-forceps,  the  jaws  of  which  are  care- 
fully separated,  and  the  size  of  the  cavity,  the  proxiniitj?^  of  the  lung, 
and  the  degree  of  granulation  fornuitiou  all  investigated. 

When,  as  will  usually  be  the  case,  a  portion  of  a  rib  is  to  be 
reniovedj  the  steps  of  the  operation  are  slightly  different.  The  incision 
is  nnide  directly  over  the  rib  and  straight  down  to  bone,  the  periijsteuiu 
being  divided.  The  periosteum  is  now  stripped  off  the  rib  for  a  dis- 
tance of  about  one  inch  nnd  a  half  ivith  a  slightly  curved  rnspiitory, 
care  being  tjiken  to  tboronghly  clear  tiie  pleural  surface.  The  rih  is 
then  divided  in  front  and  behind-  This  can  in  most  cases  be  accom- 
plished with  a  strong  bone-forceps,  hut  if  the  ribs  are  large  and  dense 
it  nmy  be  necessary  to  first  cut  a  groove  with  a  saw. 

The  piece  of  rib  is  now  removed,  and  tlie  cavity  opened  with  director 
and  dressing- forceps,  as  above  described,  care  being  taken  to  pu^h  in 
the  director  exactly  over  the  upper  border  of  the  rib,  in  order  to 
avoid  the  intercostal  vessels.  Having  in  this  way  made  a  free  opening, 
and  the  pus  having  been  evacuated,  at\y  large  flakes  of  lymph  may  be 
removed  by  the  surgeon's  finger  or  a  blunt-edged  scoop,  and  a  drainage- 
tube  inserted.  This  should  be  of  large  size,  and  just  sufflcieutly  long 
to  reach  the  cavity  without  projecting  into  it.  Any  coiling  of  the  tube 
in  the  cavity  is  useless,  and  may  he  hannfuL  The  inner  end  of  the 
tube  should  carry  one  large  lateral  opening.  An  ordinary  tube  should 
be  securely  fixed  in  position  by  means  of  safety-pins,  in  order  to 
l>revent  it  from  slipping  into  the  pleural  cavity.  Another  method 
easily  provided  is  to  slit  the  outer  end  of  the  tube  into  four  strips  and 
attach  each  of  these  by  silver  wire  to  a  sninll  square  of  india-rubber 
sheeting.  Mr.  Bilton  Pollard's  tube  (Fig,  295)  is  very  simple  and 
efficient.  One  of  the  methods  given  should  always  be  adopted  to  prevent 
the  tube  slipping  into  the  pleural  cavity. 

Hutt/)n  (lor.  mpra  df.)  hm  recently  deitcribed  a  draioftge-tiibe  fitted  with  a  duck-bill 
vftlvc,  whicli,  while  allowing  the  exit  of  piw  during  expinitionj  prerenti  the  entmiJce  ot 

*  If  the  chest  in  Ix'ing  opened  law  down,  und  the  nbove  warning  not  remeniViered,  the 
dinKJtor.  or  the  dresfiing-forcj^jja  which  follows  it,  may  easily  be  sent  into  the  peril  oneal 
cavity. 

f  Occasionally,  if  Ihe  patient  stmgglea,  air  ia  drawn  into  the  pleural  cavity  after  the 
escape  of  the  pui,  and  then  isexpellcxl  into  the  connective  tissue  of  the  wound,  coostitutitig 
emphyBema.  This  will  all  pass  oS.  Bpoutaueously.  1  have  met  with  a  case  of  tnoch  more 
marked  emphysema  under  the  following  conditions  :  Having  been  asked  by  my  colleague^ 
Dr.  Fitt,  to  incific  the  chest  of  a  child  who,  after  lobar  pueumonia  of  the  right  lung,  Imd 
rapidly  developed  empyema  on  the  same  side,  I  noticed  that,  after  an  incision  at  the  angle 
of  the  acapnia,  the  usual  violent  outgush  of  pus,  itself  free  from  bloody  was  immediately 
foJlowal  by  frothy  blood  and  a  markedly  emphysematous  condition  of  the  wound.  I 
believe  that  here  the  lung  tiw^ue,  damageti  by  previous  inflammation^  had  given  way  when 
the  pressure  <jf  the  fluid  u|>on  it  was  removed*  A  few  days  later  it  was  evident  that  the 
lung  had  hecome  adherent  around  the  iucisionit  which  communicated  freely  with  an 
opening  in  it,  and  that  the  emphysema  had  subflided.    The  case  did  welL 
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air  daring  inHpiratioDf  thus  promoting  a  more  rapid  expansion  of  the  Inng.    The  adTantages 
claimed  arc : — 

(i)  That  it  hastens  matcriallj  the  expansion  of  the  lang. 

(2)  That  it  is  simple,  inexpensive,  and  comfortable. 

(3)  That  by  hastening  the  expansion  of  the  lung  it  will  obviate,  in  manj  cases,  the 
necessity  of  Estliinder's  operation,  which  means  the  deprivation  of  the  use  of  one  long. 

(4)  It  is  devoid  of  risk,  as  it  only  aids  nature,  by  enabling  the  long  to  keep  the 
advantage  it  has  gained  by  each  expiratory  effort 

Judging  from  the  above  points,  and  from  the  satisfactory  results  which  Mr.  Huttcm 
describes,  this  apparatus  is  worthy  of  more  extended  trial. 

Hsemorrhage  during  the  operation  is  usually  slight,  and  gives  no 
anxiety  afterwards.  If  any  point  give  trouble,  resisting  ligature,  after 
picking  up  the  tissues  with  Spencer  Wells's  forceps,  a  pair  of  these  left 
on  for  twelve  hours  will  meet  the  case ;  a  bit  of  a  rib  quickly  resected 
will  give  access  to  a  wounded  intercostal  artery. 

The  opening  must  be  sufficient,  and,  if  there  is  any  doubt  about  this, 
a  further  portion  of  rib  should  be  resected  without  hesitation,  especially 
where  these  are  very  close  together,  or  where  the  pus  is  foul  {vide  infra) ^ 
or  contains  large  flocculent  masses. 

If  the  question  of  washing  out  the  cavity  arise,  probably  from  the 
discharge  being  foul,  it  should  be  remembered  that 
this  proceeding,  however  gently  done,  has  occa« 
sionally  brought  about  grave  and  even  fatal  results 
very  suddenly.  Whether  these  have  been  due  to 
absorption,  to  reflex  nervous  disturbance,  or  to 
dislodgment  of  thrombi  is  uncertain,  but  it  is  beyond 
question  that  in  several  cases  symptoms  of  impend- 
ing collapse,  and  even  death,  have  followed  on 
washing  out  an  empyema,  and  that,  too,  in  a  patient 
well  on  in  convalescence.  Again,  it  cannot  be  too 
strongly  insisted  upon  that  foetor  calls  for  a  freer 
opening,  not  for  washing  out.  If,  however,  it  is  decided  to  make  use 
of  injections,  dilute  and  bland  ones — e.g.,  Tr.  lodi — should  be  used,  and 
these  should  be  gently  run  in  with  a  funnel  and  tubing,  the  elevation  of 
which  does  not  exceed  eighteen  inches ;  fluid  should  never  be  thrown 
in  with  a  syringe.  Care  must  be  taken  that  the  fluid  escapes  as  fast 
as  it  is  run  in ;  the  patient  must  always  be  recumbent. 

During  the  prolonged  after-treatment  everything  should  be  done  to 
improve  the  general  health.  Change  of  air  is  here  a  cardinal  point, 
first  getting  the  patient  from  his  room,  then  outside  the  house,  and 
lastly,  if  possible,  to  the  seaside.* 

A  point  of  no  small  importance  in  the  after-treatment,  especially  in 
young  subjects  with  flexible  spines,  is  to  encourage  early,  systematic, 
deep  breathing  and  gymnastic  exercises,  thus  to  promote  expansion 
of  the  chest,  and  so  minimise  that  sad  sequela  of  empyema,  irre- 
mediable lateral  curvature. 

*  ''  Last,  and  most  important  of  all — unfortunately  for  hospital  patients  a  treatment 
that  cannot  often  be  utilised — comes  Margate  air.  Any  seaside  air  is  beneficial,  but, 
weather  and  season  permitting,  I  do  not  believe  there  is  any  comer  of  England  so  quickly 
restorative  to  children  with  empyema  as  that  in  which  Margate  and  Broadstairs  are 
situated  ;  and,  personally,  I  set  more  store  by  a  change  of  this  kind  after  the  first  three 
or  four  weeks  have  passed  than  in  any  continuation  of  antiseptic  dressings  "  (Goodhart, 
Dit,  of  Children^  p.  345). 
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Before  leaving  the  subject  of  the  Oijerative  treatment  of  empj'ema, 
a  few  words  should  be  said  about  the  dressing  of  these  cases.  This 
should  be  strictly  aseptic  from  first  to  last — i,e,,  cleansing  the  parts 
incised,  disinfection  of  instruments,  ttiking  care  that  tlie  pus  escapes 
utider  an  antiseptic  atmosphere  (p.  869),  a  sufficiently  free  opening, 
adequate  drainage,  abundant  dry  pauze  and  wool  dressings,  chaiif^ed 
twice  perhaps  in  the  first  twenty-four  hours,  and  then  daily  fur  the 
first  week.  Later  on,  wlien  the  patient  is  going  to  the  seaside,  he 
can  easilj'  be  instructetl  to  remove  witli  clean  liands  and  cleanse  daily 
the  sliort  piece  of  drahiage-tube  wliich  kt^eps  the  external  opening 
patent,  and  to  apply  over  the  sinus  a  tiressing  of  boracic  acid  lint  and 
cnrbolised  tow;  with  a  dusting  of  aristoh 

Wb©r©  an  empyema  exists  on  each  side,  the  wisest  course  is  to  open 
and  drain  one,  and  at  the  same  time  to  aspirate  the  other,  which  should 
be  opened  a  few  days  later,  I  have  three  times  adopted  this  course 
successfully  ;  in  each  case  the  patient  was  a  chiW* 

Date  at  which  the  Drainage-tube  may  be  dispensed  with. — ^Xd 
chihlren  with  a  recent  history  a  few  days  may  suffice  ;  in  adults  three  to 
four  weeks  must  usually  elapse.  I  have  several  times  succeeded  in  eom- 
plt^tiiig  tiie  cure,  whicli  would  otherwise  have  been  prolonged,  b}'  acting 
on  the  pbin  of  Mr.  Godlee  in  cases  where  a  slight  and  serous  discharge 
persists :  **  The  tube  is  removed  and  the  external  opening  allowed  to 
close.  At  the  end  of  a  period  depending  upon  the  amount  of  previous 
discharge,  say  two  or  three  days,  a  railroad  catheter  is  pushed  along 
the  sinuSj  and  the  fluid  which  has  accumulated  is  drawn  ottV  If  this  be 
serous,  and  not  more  than  a  few  ounces,  another  interval  of  a  few  days 
is  allowed  to  elapse,  and  the  same  process  is  repeated.  If,  at  the  end 
of  this  time,  the  accumulated  fluid  is  still  serous  and  less  in  quantity, 
a  still  lunger  interval  is  allowed  to  elapse,  and  when,  after  several  days, 
it  is  reduced  to  a  few  drachms,  the  pleura  may  be  safely  allowed  to 
deal  w^ith  it.  Should,  however,  the  accnmulation  remain  or  become 
purulent,  recourse  must  again  be  had  to  the  drainage-tube/* 

Complications  of  Empyema  and  Beasooe  for  Casefi  not  doing 
WelL^ — (i)  A  persistent  infected  condition,  in  spite  of  two  openings, 
free  drainage,  tfec.  (2)  Failure  of  the  lung  to  expand,  owing  to  dense 
adhesions,  and  also,  possibly,  to  fibroid  changes  in  the  lung  itself* 
(3}  Tuberculous  disease.  (4)  Lung  mischief  on  the  opposite  side — 
e.(j,f  broncho-pneumonia,  bronchitis.  TJiis  is  especiall}^  dangerous  in 
patients  over  forty,  (5)  Caries  of  the  ribs,  multiple  spontaneous 
openings,  with  burrowing  sinuses  betieath  the  skin.  (6)  Age,  from 
the  feebler  powers  of  repair  and  the  more  rigid  condition  of  the  cliest 
as  life  advances.  (7)  Cardiac  dilatation.  (8)  Inflammation  of  other 
serous  and  the  synovial  membranes,  tf.^.,  when  the  pneuuiococcus  is 
present.  (9)  Size  of  the  em^jyema.  The  smaller  and  the  more  localised 
the  collection  the  better  the  prognosis.  (10)  Collection  of  pus  (orniing 
ill  the  opposite  pleura.  (11)  A  broken-down  constitution  ;  intem- 
peratice  ;  kidney  disease.  (12)  Mr.  Oodlee  (Diet,  of  Surg*,  vol.  i. 
p.  459)  reminds  us  that  a  curious  complication — viz.,  cerebral  abscess 
— -has  been  noticed  in  a  sufficient  number  of  instances  to  make  it 
unwise  to  overlook  the  possible  association  of  one  with  the  other. 
Judging  from  Dr.  Fagg€*s  remarks  on  thoracic  disease  as  a  cause  of 
cerebral  abscess  {Prin,  and  Pract,  of  Med.,  vt>l.  i*  p.  546),  it  would 
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appear  ttmt  disease  of  the  lung  itself  is  oftener  the  primarj  lesion 
upon  which  the  abscess  of  the  bmin  depends* 

Aooonding  to  Sir  W,  Gowers  {Di§mse*  a/  th^  N^mm*  Sydem^  2nd  edit.,  vol  ii.  p.  477), 
these  nbseeMes  **  never  result  from  true  tubercular  cuvitie*  ;  the  abeoes  is  single  in  aboat 
half  the  cases,  and  is  general! j  eituatod  in  the  cerebral  bemispheree,  especlaUy  in  the 
pu«i«rior  lobes.  The  ceretiellum  is  not  often  affeeted,  and  never  suffers  alone.**  Mr. 
Godlee  (Joe.  xupra  rif,,  p,  617)  writes  :  **  Tbese  abeeesies  are  seldom  amenable  to  snririciU 
treattnent,  I  have  opened  one  without  good  resnlt,  probablj  because  it  was  not  single, 
and  1  have  searched  far  one  which  appeared  to  give  positive  evidence  of  being  situated  in 
the  motor  arca^  but  was  really  tn  the  occipital  lobe/* 
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Indications. — These  are  ohieHy — 

A,  Caries  of  ribs. 

B,  In  certain  cases  of  empyema, 

C,  For  a  wound  of  an  intercostal  artery, 

D,  For  removal  of  growths. 

Apart  from  cases  of  tnberculouH  origin,  I  have  resected  parts  of  the  fourth ^  fifth,  and 
sixth  riljs,  keepiQg  up  persistent  mammary  sinuses,  the  caries  being  here  due  to  old  ab(>oeas 
of  the  breast.  In  another  patient  I  twice  resected  ribs  in  opemtions  for  extirpation  of 
recurrent  cancer  of  the  left  breast,  strict  antiseptic  precautions  can  alone  justify  this,  as 
the  dressings  were  placed  in  Immediate  contact  with  the  lung  and  pericardium.  The 
patient  remained  withont  further  recurrence  two  years  after  the  resection  of  the  ribs,  mm) 
eight  after  the  primary  ot»eration.  A  littk*  later  1  heard  that  she  had  died,  under  the  care  j 
of  a  bouioeopath— I  imagine  from  another  recurrence,  or  from  vi!*(.^eral  de(>osits. 

Dr.  E,  Rixford,  of  San  Fraticisco,  in  an  instructive  paper  {Ann,  of 
Snr(},,  Jitnmxry,  1906,  p.  35)^  <juotea  the  above  case,  and  sliows  by  four 
others  what  surgery  in  hands  us  skilful  as  liis  own  chii  effect  in  tliese 
comparatively  rare  eases.  He  points  out  that,  as,  in  the  modern  opera- 
tion for  cart'iiioina  of  the  breast,  all  the  subcutaneous  tissues  are 
renicivetl  d*>wu  to  the  periosteum  and  intercostal  muscles ;  if  any 
reappearing  nodule  is  to  be  successftdly  dealt  with,  tlie  underlying 
portion  of  the  chest  wall  must  be  removed  with  it,  The  following  are 
the  abstracts  of  Dr.  Rixford's  four  cases.  There  were  no  deaths  from 
the  operation. 

Ca-se  I. — Reappearing  carcinoma  of  breast  over  fifth  rib  ;  resection  of  fourth  and 
fifth  ribs;  110  evidence  of  reappearance  after  two  years.  Case  IL — Keappearing  carci-  * 
noma  of  breast  at  edge  of  stcnium  ;  resection  of  fourth  and  tifth  costal  cartilage*  with  edge 
of  sternum;  reappearance  in  mediastinum  after  eight  months,  disappearing  under  the 
«f-ray8,  but  reappearing  fire  months  later.  Case  III.— Reappearing  carcinoma  of  brc>ast 
at  edge  of  sternum  ;  resection  of  third  and  fourth  coi^tiil  cartilages  with  half  of  breadth 
of  sternum  ;  reajjpearance  in  original  scar  apart  from  the  field  of  the  last  operation  ; 
death  from  general  earcinosis  five  months  later.  Case  IV.— Reappearing  carcinoma  of 
breast  at  etlgeof  sternum  ;  removal  of  ende  of  first  and  seeond  ribs  and  ponion  of  sternum 
and  mediastinal  glands  ;  internal  mammary  artery  tied  at  its  origin  ;  furtlier  recurrence 
below  ;  resection  of  thini  and  fourth  riV»6  ;  jmtient  well  biz  months  after  last  operation, 
twenty4wo  months  after  opera^tion  by  Halslctrs  uietho*!. 

Dr.  Rixford's  method  of  meeting  the  complication  of  pneumothorax 
is  given  at  p.  879* 

A.  In  obstinate  caries^  where  more  than  one  rib  is  affected,  where 
previous  treatment,  including  gouging,  fails,  resection    should  be  at 
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performed.     It  is  a  very  simple  operation  in  these  cases,  as  the 

soft  tissues  are  nearly  healthy  and  the  periosteum  is  retained* 

An  incision,  aboot  two  inches  long,  being  made  over  the  centre  of 
the  carious  rib,  and  the  muscles  peeled  off  with  a  blunt  dissector,  the 
periosteum  is  next  incised,  and  separated  from  the  upper  and  under 
aspect  with  an  elevator,  hlunt  and  slightly  curvetT,  so  as  to  pass  readily 
under  the  rib  and  lever  it  upwards.  The  rib  being  thus  raised,  it  is 
easily  divided  at  one  limit  of  its  exposed  part^  partly  with  a  narrow - 
blade d  saw,  partly  with  shai*i>j  curved  eutting-forceps.  The  soft  parts 
arc  next  peeled  away  from  the  under  aspect,  and  the  rib  divided  at  the 
corresponding  spot  and  removed • 

B.  In  certain  cases  of  ernpijema — e.g.^  (i)  when  the  drainage  is 
insufficient,  the  discharge  foul,  in  spite  of  one  or  two  free  openings  ; 

(2)  when  the  ribs  are  too  close  togetlier  for  a  tube  of  sufficient  size ; 

(3)  when  an  empyema  cavity  still  persists,  though  sweet,  in  spite  of 
free  incision,  good  drainage,  and  careful  dressing.  In  the  first  two 
classes  of  cases  removal  of  a  small  piece  of  one  or  two  ribs,  as  above 
described,  will  be  sufficient,  but  in  some  of  these  latter  cases  the  opera- 
tion will  necessarily  be  a  much  more  severe  one,  WIten  called  to  a 
case  of  persistent  sinus  and  discharge  after  the  incision  of  an  empyema, 
the  surgeon  on  examination  may  find  that  the  cavity  which  remains  is 
»mull,  and  that  the  discharge  is  due  to  a  persistent  sinus-track  only. 
This  should  be  dilated  with  laminaria  tents,  part  of  a  rib  renioved, 
and  both  sinus  and  cavity  thoroughly  curetted.  Other  causes  which 
have  to  be  thought  of  where  a  sinus  persists  with  an  empt/cma  ear  if  if 
of  small  size  are  : — a  small  collection  of  pus  after  inefficient  drainage, 
caries  of  a  rib,  poor  vitality  of  the  patient,  and  a  drainnge-tnbe 
which  has  slipped  into  the  cavity. 

But  in  the  majority  of  cases  of  long-standing  empyemata  the  cavity 
remaining  is  an  extetiure  one^  and  tlie  condition  of  things  is  not  so 
simple  and  so  easily  dealt  with.  Obliteration  has  taken  place  often 
very  imperfectly,  owing  to  the  lung  not  being  able  to  expand,  to  the 
ribs  having  faDen  in  all  they  can,  to  the  diaphragm  having  risen,  and 
the  oi>posite  lung,  the  heart,  &c.,  having  come  over  as  far  as  they  are 
able  ;  while  the  cavity,  often  large,  which  thus  remains,  is  lined  with 
much  thickened  scar-like  tissue,  covereil  witli  granulations  of  but  poor 
vitality.  Here  portions  of  several  ribs  must  be  removed,  and  the  opera- 
tion perhaps  repeated,  in  order  that  the  walls  of  the  cavity  may  still 
further  collapse,  and  thus  obliterate  the  cavity  while  an  opportunity 
is  given  for  exploring  this  thoroughly. 

The  spot  chosen  for  the  resection  of  the  ribs  should  be,  as  far  as 
possible,  opposite  to  the  lung  which  can  expand  no  more,  and  the  pieces 
of  ribs  removed  should  correspond  as  closely  as  may  be  to  the  anterior 
and  posterior  limits  of  the  cavity  which  it  is  desired  to  close.  The  size 
of  the  cavity  sliould  be  estimated  as  far  as  possible  with  the  aid  of 
sterilised  bougies  and  pewter  probes.  But  tlie  use  of  these  through  a 
fistula  gives  very  little  information.  Any  really  useful  estimate  can 
only  be  arrived  at  after  removal  of  parts  of  at  least  two  ribs. 

Operation  (Fig.  296). — Estlauder  removed  portions  of  three  or  four 
ribs  through  small  incisions*  Schede  went  further,  making  use  of  large 
flaps,  removing  the  ribs  more  extensively  and,  in  addition,  all 
the    periosteum,  intercostal  structures,   and    costal   pleura   over   the 
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empyema  cavity.  Wliile  this  operfttion  is  based  upon  sound  reasoning, 
it  is  usually  an  extremely  severe  one,  and  the  patient's  vitality  and 
resisting  power  are  often  low.  In  the  case  of  a  cavity  of  moderate 
size  situated  anteriorly  or  an tero- laterally,  the  operation  can  he  quickly 
done,  and  a  result  is  obtained  in  a  ehort  time.  But  in  my  experience 
these  cases  are  few.  The  cavity  is  usually  extensive,  and — its  worst 
feature,  owing  to  the  rigidity  and  inability  to  collapse  of  the  parts 
behind^it  is  here,  viz*,  under  the  scapula  and  vertebral  portion  of  the 
ribs,  that  the  chief  part  of  the  cavity  will  be  found.  Further,  it  is  not 
i>nly  the  hones  which  here  add  to  the  difficulties  of  the  operation,  but 
the  muscles  are  larger  and  the  loss  of  blood  greater. 

If  the  surgeon  begin  by  raising  an  extensive  fla|i,  in  order  to  obtain 
adequate  exposure  of  the  cavity,  he  may  find   that  he  has  done  too 

much.  I  advise  him  to  find  out  w^hat 
has  to  be  done  as  his  operation  pro- 
ceeds. The  first  step  is  to  make  out 
the  lowest  part  of  the  cavity*  As  a 
rule  the  fistuhi  does  not  Ciirrespond  to 
this.  As  there  is  not  sufficient  fluid 
present  to  enable  an  exploratory  punc- 
ture to  decide  the  lowest  level  of  the 
empyema,  this  point  must  be  cleared 
up  with  a  finger  introduced  from  the 
fistula,  sufficiently  dilated^  with  the 
additional  removal  of  pieces  of  one 
or  two  ribs  here  to  begin  with.  The 
operator  having  placed  himself  on 
safe  ground  by  finding  the  base  of  the 
empyema,  begins  the  central  part  of 
his  free  curved  incision  here.  All  the 
soft  parts  down  to,  but  not  including; 
the  periosteum  are  raise<l  from  the 
lowest  two  ribs,  and  two  to  three  inches 
of  these  freely  resected.  Care  must  be 
taken  now  and  later  to  leave  the  perios- 
teuni  on  the  rib  (the  only  safe  guide 
being  not  to  strip  off  all  the  muscular 
tissue)  and  by  no  means  to  detacli  it.  If  it  be  left  behind,  it  will 
throw  out  material  winch  will  be  quite  as  unyielding  as  the  bones  taken 
away*  The  ribs  are  removed  by  carrying  a  periosteal  elevator  under 
them,  keeping  it  close  to  the  posterior  aspect,  to  one  limit  of  the 
exposed  surface,  and  the  bone  divided  here  partly  with  a  strong-backed 
nan'ow  saw,  partly  with  curved  cutting- forceps  or  rib -shears.  The  rib 
is  then  raised  where  cut  and  severed  with  the  shears  at  its  other 
extremity »  Another  method  is  to  divide  the  rib  in  the  centre,  atul 
grasping  each  portion  with  sequestrum -forceps,  again  sever  them  at 
their  extremities.  Each  piece  of  rib  removed  should  show  clean-cut 
edges  and  be  covered  with  periosteum.  Nt»w,  and  througliout  the 
operation,  the  finger  should  keep  the  surgeon  accurately  informed  as 
to  the  limits  of  the  cavity,  especially  when  he  approaches  these  in 
dividing  the  rihs.  As  the  use  of  the  fingers  is  the  oidy  way  of  safely 
delimiting  the  cavity,  the  hands  must  be  repeatedly  resterilised. 


Schcdtj'B  incision  for  thoracoplasty. 
The  carved  incision  shows  the  large 
flflp,  the  dotted  one  the  line  along 
whit'h  the  ribs  are  resected. 
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By  thua  freely  removing  two  ribs  at  the  lowest  part  of  the  cavity,  the 
Burgeon  has  rendered  himself  safe  in  this  direction^  and  also  obtained 
access  for  more  complete  palpation  of  the  extent  of  the  empyema. 
We  will  suppose  that  it  extends  anteriorly  and  posteriorly  as  well  as 
upwards.  The  incision  down  to  the  bones  is  enlarged  np wards  and 
forwarils  and  the  soft  parts  raised  as  before ;  with  two  or  more  finf^era 
as  a  Ruide,  the  ribs  or  costal  cartilages,  according  to  the  extent  of 
the  cavity  anteriorl}^  are  cut  through  successively,  the  remaining 
intercostal  structures  being  severed  with  blunt-pointed  scissors.  The 
amount  of  bleeding  now  met  with  will  vary  with  the  condition  of  the 
costal  pleura.  If  this  be  much  thickened,  the  inlercustal  vessels  will 
be  partly  obliterated,  but  in  every  case,  owing  to  the  condition  of  the 
patient,  each  vessel  is  to  be  clamped  and,  if  possible,  tied*  This  is 
rendered  easier  by  the  free  access  given.  Tlie  ribs  being  severed  in 
front,  the  incision  is  prolonged  in  a  curvilinear  direction  backwards  and 
upwards  over  this  aspect  of  the  empyema,  the  flap  still  more  raised, 
and  the  ribs  and  intercostal  structures  severed  above  and  finally 
behind.  If  the  parts  removed  do  not  include  the  costal  pleura,  and  if 
this  be  much  altered,  thickened,  and  gristly,  it  must  be  taken  away. 
Serious  haemorrhage  need  not  be  feared  if  tlie  structure  be  snipped 
tbrougli  gradually  with  curved  blunt- pointed  scissors,  any  vessels  met 
with  being  easily  secured  as  they  are  divided. 

If  the  cavity  be  a  foul  one,  or  coated  with  ill-formed  lymph  and 
granulation  tissue,  it  should  be  gently  wiped  over  with  sterilised 
gauze  and  pure  carbolic  acid,  solutions  of  formalin  (i  in  500),  or  tincture 
of  iodine,  or  turpentine  applied,  but  no  curette  should  be  employed. 
The  danger  of  this  was  brought  home  to  me  by  the  following  case  : 

A  woman,  ast,  56,  waa  a<lmitteil  under  my  care  with  a  right-Birlctl  empyema  cnvily  of 
flome  monthfl'  duration  and  fcetid  discbarRe,  The  left  lung  waw  evidently  the  Heat 
of  bronchitis*  The  cavity,  moderate  in  wizc  and  atitero- lateral,  was  easily  dealt  with  on 
the  lines  given  above.  Believing  that  toxaemia  from  the  very  foul  condition  of  the  catitj 
largely  ex[jlaine<i  the  condition  of  the  patient,  I  thorougldy  curetted  the  lining  mem- 
brane, trying  to  exercise  especial  care  where  I  approaches!  what  might  be  the  root  of  the 
lung,  pericardium^  Alc.  The  next  morning  the  right  f«X(t  was  noticetl  to  he  cold.  Gangrene 
followed,  neoessitating  amputation  above  the  knee  joint,  the  patient  sinking  four  days 
later.  The  necropsy  did  not  clear  up  the  spot  whence  the  thrombus  had  been  detached* 
The  left  lung  was  the  seat  of  tubereulouii  mischiefs 

In  sucli  foul  cavities,  packing  with  gauze  wrung  out  of  formalin 
solution  (i  to  500),  or  the  old-fashioned  remedy,  turpentine,  should  be 
employed.  In  the  latter  case  only  the  ends  of  the  strips  sliould  be 
thus  soaked,  the  turpentine  not  being  allowed  to  come  in  contact  with 
the  skin.  In  no  case  should  iodoform  be  employed,  owing  to  the  large 
absorbent  surface  and  the  cotulition  of  the  patient. 

The  flap  of  soft  parts,  however  large  and  bulky  it  may  have  appeared, 
will  always  prove  too  scanty  for  the  covering  in  of  the  gap  left.  It 
must  be  fastened  well  depressed,  so  that  it  is  in  contact  with  the  lung,  by 
means  of  a  few  salmon-gut  sutures  and  large  gauze  pads.  **  Decortica- 
tion "  of  the  lung  is  referred  to  later* 

An  operation  performed  on  the  above  lines,  with  the  view  of  obtiiining 
a  tlioroiigh  exploration  of  the  cavity  and  then  the  gradual  removal  of 
all  ribs  and  pleura  that  is  needful,  is,  in  my  opinion,  the  one  best 
adapted  to  the  largest  number  of  cases.     But  owing  to  the  condition 
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of  the  majority  of  tht^  patients,  the  operator  mast  be  prepared  for 
haviijg  Iiis  hniid  stayed,  and  the  need  of  completiufj  the  removal  of 
the  needful  parts  in  more  than  one  stage.  WhUe  sut^h  later  operations 
destroy  in  a  measure  what  has  been  gained  at  the  first,  it  is  the  choice 
of  a  lesser  evil,  and  the  patient  or  the  friends  must  be  prepared  for  it. 
A  few  points  still  need  to  be  referred  to. 


WTiere  the  greater  part  of  the  cjivity  prorea  lo  be  posterior^  in  the  vertcbro- 
scapulnr  region  (p.  874),  the  condition  of  the  patient  will  be  the  chief  guide.  The 
impmvcmeiit  in  theae  caaea,  local  and  general,  brought  about  bj  a  w^U-executed  opctiL* 
lion  in  front  m  always,  in  my  experience,  very  great  If  the  condition  of  the  patient 
justify  further  attempts  at  obtaining  an  absolute  cure,  the  choice  lies  betweean  remoriLl 
of  the  lower  part  of  theacApitla  by  acontiimation  bfK;kwardsof  the  posterior  horn  of  the 
free  curved  incision  (Fig.  296),  or  reswition  of  the  posterior  parts  of  the  ribs  by  raising^  a 
trap-door-«haped  flap  over  them,  between  the  vertcbne  and  the  scapula.  Continental 
surgeons  have  frci^ucntly  employed  the  first  niethofl.  0.  Beck^  of  New  York,  meotions 
(Ann,  0/  *^tfr</.,  1904,  vol,  i.  p.  419)  two  cose^  in  which  he  removed  the  lower  part  of  the 
flcapuhit  one  tn  a  boy  of  6}^  as  part  of  a  niugle  operation,  complete  healing  following.  In 
the  other  case,  a  man  of  40^  the  lower  part  of  the  scapula  was  taken  away  in  the  last  of  a 
neri^  of  seven  operations.  The  cavity  had  now  gradually  iilletl  up,  but  a  large  defect  wm« 
still  left  where  the  axillary  region  was  not  yet  covered  by  skin.  The  same  »urgeoii 
{ihidrm,  p.  416)  advises  the  following  method  in  those  rarer  caaes  where  the  |)emMcncc  of 
the  trouble  is  due  to  the  main  cavity  bciny  apical.  The  increased  local  risk  here,  owing 
to  the  vicinity  of  the  sutNitavian  vessels  aud  the  lixity  of  the  partB,  lh  obvious, 

♦'  With  the  arm  at  right  angles,  the  incision  is  led  close  to  the  lower  border  of  tho 
pectoralis  major  till  it  ends  at  the  lower  part  of  the  anterior  margin  of  the  deltoid.  The 
niosclcs  are  then  dissected  superiorly  until  the  axillary  region  is  free.  The  veascls  and 
muflclea  are  grasped  by  atrong  blunt  books  and  pulled  upwards.  Sometimes  separation 
is  possible  only  by  the  aid  of  lateral  iocisions  into  both  pectorals.  Thus  the  vessels  are 
tcmf>oranly  put  A(ir#  A?  e&mbat,  and  the  ribs  can  be  rcmovt^d  according  to  the  indicated 
priooiples.  If  It  is  very  tlifficiilt  to  reach  the  first  i-ib  by  means  of  the  pectoro-axillary 
incision,  then  the  clavicle  is  to  be  resected  temporarily," 


Decortloation  of  the  Lung', — Removal  of  the  pulmonary  pleum  with  the  view 
of  allowing  the  lung  to  cxi>and  wjui  advocated  by  -  Delorme  in  1894  {Amer, 
T^ar-biH/k  *if  AWd.  and  Surff.,  i902)anrlG.  11,  Fowler  {ibid f^m  and  Mrd.  3>u#,  June  15, 
190 1),  It  has  been  claimed  that  thiti  method  should  largely  re]>lacc  the  operations  of 
Estliinder  and  Schede,  but  aa,  owing  to  the  usual  position  of  the  lung,  free  removal  of 
the  overlying  parts  will  be  first  needful,  it  apficars  to  me  to  increase  considerably  the 
ecTerity  of  an  operation  already  very  great.  In  my  experience,  the  visccml  pleura  is 
rarely  in  that  thickenwl  altered  condition  with  which  we  are  so  familiar  in  the  case 
of  the  c^j«tal  pleura,  I^astly — and  this  is  my  chief  objection — even  if  the  visceral  pleura 
be  siicccTssfHlly  removed  over  the  neeilful  extent — and  the  movements  of  the  diaphragm 
and  |)cricardium  are  sure  to  be  embarrassing — the  lung  will  not  ex[»arjd,  as  far  as  my 
experience  leads  me.  It  is  not  from  within,  but  from  without,  by  sufficiently  extensive 
removal  of  the  rigid  overlying  parts,  that  we  must  hope  to  gain  the  obliteration  of  the 
cavity. 


I 


In  all  tbese  operations  precaiitians  against  shock  must  be  taken 
before  and  during  as  well  as  after  their  performftnce,  and  it  is  always 
well  to  have  a  supply  of  oxygen  at  hand* 

With  regard  to  the  date  at  which  ribs  should  be  partially  resected 
in  long- standing  cases  of  empyema^  nnisl  surgeons  who  liave  seen 
much  of  these  trouhlesume  eases  will,  I  think,  agree  that  the  operation 
should  be  peiformed  as  soon  as  the  natural  powers  of  obliteration  are 
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at  a  standstill,  care  being  taken  that  the  patient  has  recovered  from 
the  ellects  of  the  first  operation,  and  perhaps  recruited  his  strength  at 
the  seaside-  About  three  months  will  be  a  sufficient  interval,  as  a  rule. 
Waiting  longer  only  eucourajjes  local  and  general  conditions  which 
a  fleet  the  operation  unfavourably* 

C.  Wouiui  of  Intercostal  or  Internal  Mammuri^  Artert^. — When 
lueniorrhage  from  one  of  these  vessels  cannot  be  otherwise  dealt  with, 
removal  of  a  rib  will  give  much  readier  access  to  the  spot,  and  a  ligature 
will  arrest  the  bleeding  far  more  satisfactorily  than  the  ingenious 
devices  mentioned  in  the  text-books. 

D.  For  Rt:moval  0/  Growths. — An  attempt  may  be  justifiably  made  to 
remove  a  growth  arising  from  the  ribs  if  the  following  conditicms  are 
faroitrablt:.  The  growth  should  be  of  moderate  size,  not  involving 
parts  of  more  than  four  ribs ;  its  history  should  be  a  slow  one  ;  its  out- 
line should  be  nodulated,  well  defined,  and  its  surface  hard>  pointing  to 
a  chondroma  or  osteo-chondroma,  the  skin  over  it  thinned,  perhaps, 
but  not  infiltrated.  There  should  be  no  dulness  in  the  neighbourhood 
of  the  growth,  the  breath  sounds  shuuld  be  normal,  and  there  should  be 
no  enlargement  of  the  axilhiry  or  the  inguinal  glands.  The  following 
is  a  successful  case  ; 

Znrubin,  of  Kharkov,  related  (^Trans.  of  the  Kharkifv  Ufiiver&ity  Somet,y^  1891,  Svpple- 
ment  ti>  Jlrii,  Ated,  Jtmm,^  Aug.  i,  1891)  the  case  of  a  young  Cossack  who  sought  his 
advice  for  a  steadily  growing  and  occasionally  painful  tumour  of  seven  years'  standing. 
It  measure  21  centirnetrea  horiaoiitally,  and  19  verticalJy,  occupying  the  right  aide  of 
the  cheit  between  the  nipple  and  the  (Kiut-axillary  line  from  the  sixth  to  the  ninth  rib. 
The  new  growth  was  hard^  nodulateti,  iminovflble,  and  non-adherent  to  the  akin.  The 
integuments  orer  it  were  thinned^  but  otherwise  uormal,  and  the  nearest  lymphatic 
glanclA  apparently  unaflfected.  An  osteo-chondroma  of  the  thoracic  wall  was  diagnoaed. 
The  huge  mass  was  removed^  together  with  the  involved  portions  of  the  seveuth,  eighth, 
and  ninth  ribs.  The  gap  left  iu  the  che^t  meaaured  17  centimetres  in  a  honxontal^  and 
16  in  a  Terticttl  direction*  On  ojiening  the  thoracic  cavity  the  lung  collapsed,  but  only 
partialljf  owing  to  pleural  adhe^iont;  around  the  periphery  of  the  new  growths.  No 
flerioBB  respiratory  or  cardiac  disturbaBcea  occurred,  and  the  hEemorrhage  was  only 
trifling.  The  cavity  was  gently  cleanseil  with  gauj^  soaked  In  a  i  per  cent,  solution  of 
boracic  acid,  and  the  skin  wounds  eunieal  in  shape,  closed.  The  growth,  much  Ijir^r 
than  an  adult  head,  weighed  over  6  lbs.  For  the  first  two  days  the  patient  waw  much 
collapsed  and  cyanoacd,  and  suffcreil  from  agonising  cough  and  obatinate  vonutirjg. 
The  healing  of  the  wound  was  complete  in  two  mouths*  The  author  alludes  to  ten  other 
cases  of  icsection  of  the  thoracic  wall  for  new  growths,  of  which  six  recovered,  while 
four  died. 

The  two  fullowing  cases  (2Va.  Amer.  Surg,  Assoc,  1901,  pp.  383,  494) 
illustrate  most  uf  the  points  in  operations  on  these  cases  ; 

Vi^Q  \.  wLiA  under  the  cure  of  ProL  Keen,  of  Philadelphia.  A  womanr  aet.  25,  noticed  a 
swelling  about  the  size  of  an  {^^  near  the  angle  of  the  right  sc^pala  three  months  after 
an  injury  to  the  right  side.  On  admission  eight  months  later,  she  presented  a  swelling 
in  the  postefO*hiteral  aspect  of  the  right  chest,  extemiing  from  the  ereotor  spinse  to  the 
right  breaat,  and  from  the  fifth  to  the  eleventh  ribs  inclusive.  The  skin  waa  not  infected, 
and  there  was  no  evidence  that  the  lung  was  involved.  On  expttnare  of  the  growth  by 
a  horseshoe-shaped  flap  it  was  found  to  be  mushroom-like,  with  an  attacliment  much 
smaller  than  the  main  mass.  Iu  order  to  remove  as  little  of  the  chest  wall  as  possible 
Prof.  Keen  iirst  separated  the  growth  gradually  fixim  the  riba,  of  which  the  fifth,  sixthj 
seventh,  and  eighth,  with  the  InterveniDg  tissues,  were  involved.  The  pleura  was  next 
separated  frtsm  tlie  anterior  surface  of  the  ribs  with  a  periosteal  elevator,  and  each  of  the 
four  ribs  mentioned  alxive  divided  with  foccejj^j  itnteriorly  and  posteriorly  without  o[>ening 
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the  pleural  caYitj.  With  Bciason  the  soft  parts^  mcluding  the  pleum,  were  rapidJj  di>ideel, 
un  iiperiure  lielng  Ihna  ui^Ale  in  the  che^t  wtill  muHsujing  18  cm.  vertically'  by  tz  tnui»> 
versely.  The  palieot  **  sufferenl  very  little  imleed  "  fojiw  the  pneumothorax^  which  was 
dealt  with  bj  tbeopcmtor  drawing  the  luitg  up  into  the  oi:»&iiiDg  with  his  huid  and aaturing 
It  to  the  ctrcumfeixince  of  the  ojwning  with  a  coDtiiiuous  catgut  sutttre*  The  patient 
recovered,  and  seven  months  later  there  waa  do  evidence  of  reappearance  of  the  diseaae. 
The  growth  was  a  mixed  splndle^cclled  sarooma. 

C'fti*e  IL— A  man,  mt  41,  was  admitted  under  the  care  of  Dr.  C.  B.  Porter,  of  Boston, 
with  the  history  ot  three  months*  pain  and  swelling  in  the  right  side.  A  dome^haped 
swellings  the  size  of  half  a  cocoa-nut,  was  present  with  ita  uentre  at  the  level  uf  the  eighth 
nb  in  the  anterior  axillary  line.  There  was  no  evidence  of  involvement  of  the  lung.  By 
a  flap'tnciaion  the  groenlfth^black  capsule  of  the  growth  waa  exposed.  On  opening  this 
severe  hwiuorrhage  took  place,  only  controlled  by  curetting  away  the  growth  from  the 
ribs.  Of  these  the  seventh,  eighth,  and  ninth  were  dividetJ  in  the  mid-axillary  line,  three- 
fourths  of  an  inch  fmm  the  j^rowth.  On  elevating  the  ends  of  the  cut  ribs  the  lung  wa^a 
seen  ]>artially  collajj^ed.  The  sudden  shock  now  anticipated  was  not  experienced.  The 
interocwtal  muaclcs  between  the  sixth  and  seventh  rilis  were  next  dividctl,  with  the  coata- 
ohoiidial  IJgamentaandcartitage.  On  elevating  the  upper  portion  of  the  ribs  thus  divided, 
the  growth  was  found  to  have  extended  into  the  pleural  cavity,  its  intra- thoracic  p<jrtioii 
being  covereil  by  j>arietal  pleura.  The  intoicostal  musclest  cofito-cboodral  Hgamenta,  and 
c^riilages  uf  the  ninth  and  tenth  ribs  were  next  divided.  It  waa  now  fonnd  that  the 
lowur  end  of  the  lutra-thoracic  growth  was  adherent  to  the  diaphragm.  As  it  could  not 
be  dissected  away,  the  diaphragm  was  cut  through  by  an  elliptical  incision,  half  an  inch 
from  the  margins  of  the  growth  ;  the  ribs,  piece  oC  diaphragm^  and  growth  were  removed 
together.  When  the  diaphragm  was  M]:t«ne«l  the  intestines  came  through ;  they 
were  rephM:ed  and  held  back  by  gauze  while  the  o]>ening  was  sutured.  The  pleuml  cavity 
was  drained  by  gauze.  Considerable  shock  supervened,  coming  on  gradually  and  not  due 
to  the  pneumothorax.  DyapnisA  was  much  relieved  by  oxygen  administered  during  the 
first  week.  About  a  month  after  the  operation  it  waa  necessary  to  reopen  the  upper  end 
of  the  incision  to  evacuate  several  ounces  of  serum.  The  patient  was  seen  sixteen  mouths 
after  the  operation  with  no  evidence  of  reappearance  of  the  growth.  A  hernia  of  the 
lung  was  present^  due  in  pait  to  the  patient's  work  in  a  stooping  position.  The  growth 
wai  chiefly  a  giant-oelled  sarooma  origimitlng  in  one  of  the  ribs. 

The  conditions  oontraindicating  operation  will  be  made  plain  from 
Ihost!  alreiidy  given.  Cases  ol"  sri coma  dating  to  an  injury  and  of  rapid 
growth,  and  those  of  secondary  origin,  e,g,f  after  an  amputation  of  a 
liinhj  should  be  left  untouclied,  owin|jj  to  t)ie  probable  involvement  of 
lungs,  liver,  «fec.,  and  the  certainty  of  rapid  recurrence.  I  need  not 
remind  my  readers  of  the  few  physical  signs  present  when  nodules  of 
malignant  disease  are  scattered  through  the  lungs. 

The  occurrence  of  pneumothorax  is  the  complication  which  chiefly 
requires  attention.  While  rightly  dreaded,  and  while  special  means  have 
been  devised  to  meet  it,  it  is  clear  from  the  cases  pubhshed  that,  as  long 
as  the  entrance  of  air  is  not  large  and  sudden,  operation!  involving 
partial  removal  of  one  side  may  be  safely  completed  without  the  need 
of  any  esj^ccial  devices*  or  of  resorting  to  artilieial  respiration.  The 
means  adopted  have  been  dragging  up  the  lung  witji  blunt-nosed 
forceps,  attaching  it  by  suturea  to  the  margin  of  the  wound,  and  the 

•  Of  these  the  cabinet  of  Dr.  Sauerbruck,  by  which  intra-thoracic  operatiouH  can  be 
performed  under  negative  air  preasurCt  is  the  chief.  The  expcrimeuta  of  this  surgeon  were 
carried  out  at  the  suggestion  of  the  lato  V.  Mickuliea  (Centr,  f,  Ckir.,  Feb.  13,  1904  ; 
Miltfilunffen  an*  d,  &mn:L*jiehitil&n  d.  Med,  umi  Cftir,,  Bd.  xiii.  ;  Deut,  Med.  IfWA,, 
April  14,  1904)*  An  account  of  Dr.  fcJauerbruck's  work  is  given  by  Dr.  W,  Meyer,  of  New 
York,  who,  ever  in  the  van  of  advanctid  surgery,  paid  a  vi«it  to  Hreslnu  in  1S94  {Ann,  of 
Surtj,,  MaVr  iga«j).     This  |»af«?r  is  referreti  In  at  p,  889. 
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use  of  tampons.  On  this  point  Dr.  E.  Rixford,  of  San  Fmneiaco,  writes 
of  his  cases  in  which  he  removed  part  of  the  chest  wall  for  reappearing 
carcinoma  of  the  breast  (p.  872) :  **  In  tliese  cases  there  were  no  unto- 
ward symptoms  incident  to  the  production  of  pneumothorax.  It  was 
noticed >  of  course,  that  the  respiration  became  immetliately  deeper  and 
more  rapid  as  soon  as  air  entered  the  pleural  cavity,  but,  aside  from 
the  violent  flopping  of  the  heart  from  right  to  left,  terrifying  to  look  at 
but  without  noticeable  eli'ect  on  the  pulse,  there  was  no  especial  incon- 
venience to  patient  or  operator.  .  .  *  In  the  cases  here  reported  the 
writer  found  that  the  respiration  could  be  greatly  modified,  and  the 
tremendous  lateral  excursions  of  the  heart  and  mediastinal  tissues 
almost  completely  checked,  by  the  simple  procedure  of  stopping  up  the 
opening  in  the  chest  wall  with  a  wet  towel.  The  towel,  folded  into  two 
or  three  thicknesses,  is  made  to  slip  beneath  the  partially  loosened 
section  of  chest  wall  which  is  to  be  removed,  and  is  drawn  forwards  as 
new  cuts  are  made.  It  is  important  to  close  the  opening  at  the  moment 
of  complete  expiration,  when  the  chest  is  largely  emptied  of  air.  When 
this  was  done  the  lung  expanded,  and  the  exaggerated  and  fatiguing 
expiratory  efforts  were  at  once  quieted." 

Thus  far  removal  of  growth»  from  the  rilm  has  been  considered. 
Those  affecting  the  Hternum  are  rarer* 

Vrot.  KceD  {Med.  ami  *Swry.  i?**/'.,  Miir*:h  27,  1897)  relates  a  case  in  which  he  resected 
tlie  tiianobriuoi,  ioner  third  of  left  ekvicle,  and  lower  thii-d  of  the  gterao-miiistoid  for  a 
sarcoma.  The  miiAcle  was  dividetl  firat  at  the  junction  of  Ha  mirhile  and  lower  thirds, 
and  the  inner  end  of  the  left  clavicle  removed.  The  cartilage  of  the  first  rib  hnviug 
been  diTlde<J  aliout  one  inch  from  the  sternum,  and  the  soft  parts  behind  the  siemum 
Bejiftrated  with  the  finger,  the  manubrium  was  divided  horizontally  just  above  its  junctiou 
with  the  gladiolus.  Fifteen  months  after  the  operation  there  was  no  reappearance  of  the 
growths,  A  list  of  seventeen  other  cases  in  which  resection  of  the  sternum  was  performed 
for  growths  is  given. 

One  of  the  most  interesting  lessons  given  by  these  is  from  a  ease  of 
Kiinig's  {€kntj\J\  CAir.,  1882^  Bd.  xlii*J  in  which  the  disease,  **  osteoid 
chondroma/'  reappeared  in  the  lung  two  years  after  the  operation. 

Dr.  P.  U.  Gritliths,  of  Cardiff^  records  a  case  of  resection  of  the  sternum  for  sarcoma 
(^Ltim'ft^  October  1 1 ,  1902).  The  most  interesting  feature  is  that,  while  the  growth  appeared 
to  be  well  detined  and  liraiteti,  its  extensions  were  wide  and  deep.  Complete  rumoval  waa 
impo^tble.  In  this  ease  also  but  slight  shock  was  noticeil  when  one  pleural  cavity  was 
opened.  The  patient  survived  four  niouLhs*  Tbe  necropsy  showed  the  existence  of  deposits 
in  both  pleunc,  in  the  liver^  and  about  the  spine  below  the  panereas. 


OPERATIVE  IICTEBPER13NCE  IN  IITJUBIES  OP  THE  CHEST. 

Reference  here  will  first  he  made  to  a  nxost  important  class  of  injury 
occasionally  met  with  in  hospital  practice,  viz., 

Penetrating  Wounds  of  Chest  inirolyingf  thd  Piaphragm  and  Con- 
tents of  the  Abdomen. — ^Owing  to  the  rarity  of  the  nse  of  ilw  knife  and 
revolver  in  this  country,  the  only  safe  teaching  comes  fruni  America 
and  the  Continent. 

Dr.  D.  U.  WilLiauiSf  of  Chicago  (Ahh.  Surff.^  1904.  vol.  ii.  p.  675),  draws  ttie  following  con- 
elusions.  In  iniiiiy  penetriiting  wounilti  of  the  cheat  hermetic  sci&liug  of  any  woonds  and 
conservative  trealfueut  is  indicated  where  there  in  no  evideoce  of  injurjf  to  the  heiirt^  inleriial 
nTaiunmry  tn  intercostal  veaacla.  Wounds  IjcIow  the  fifth  rib^ especially  on  the  tefttsidevshoukl 
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be  explored  in  order  to  Asoeitaln  whether  the  dtaphn^gm  aiid  abdoiuiDJkl  viscera  haTe  been  • 
injured.    Without  such  exploration  no  diagnoaU  can  be  mjide  until,  perhapa,  if  la  too  lol 
Parte  of  the  fifth  to  the  eighth  rib,  accordtng  to  the  site  of  the  wounds  baring  beea  reaeoied,* 
if  the  injury  be  on  the  left  aide,  anj  opening  in  the  diaphmgni  will  probabl?  be  fonod  ■ 
filled  with  omentuin.    Thia  is  cleansed  and  reduced  into  the  abdomen,  and  the  opening^  | 
doeed  with  a  pursc^string  stitch.    The  inciBJou  is  now  extended  over  the  left   lateral 
abdominal  wall  into  the  abdomen,  and  the  condition  of  the  liver»  spleen^  kidnefi  and  colon 
investigated.    Three  most  instructive  cases  are  given  in  which  injuries  to  some  of  lli« 
above  viscera  were  operated  on  with  complete  hucccbs. 

Ifodeim  0unahot  Injuries  of  tlie  Oheat.^Such  recent  wars  as  that  in  South  Africa 
and  the  AinericATi  one  in  (he  PLilippine»  jshow  that  wounds  of  the  chest  are  the  niofit 
hopeful  of  nil  visceral  injuries.  Wounds  of  the  large  vesseht,  roots  of  th&  lung  and  heazt, 
and  tbo^  involving  the  abdomen  also  (p.  679)  are  exeeptioaa.  G.  H.  Makinat  CLB.  {Smry^ 
JKi7xy,  in  Situth  A/rim,  p.  382),  states  that  the  frequent  escape  of  the  thoracic  ^ 
viscera  from  injury,  putting  aside  the  lungs,  was  remarkable ;  and  that^  as  a  mle,  the  ft^queot 
pulmonary  wounds  netxleii  little  iiiteiference  on  the  part  of  the  Burgeon.  While  pneumo- 
thoi-as  was  rare,  hasmothorax  was  the  most  frequent  of  the  complicationa  of  wounds 
of  the  chest.  In  90  per  cent,  or  more  of  the  caaes^  the  haemorrhage  was  of  parietal  source. 
With  regard  to  the  treatment  of  buijnot borax,  if  rest  wa^  employed  early,  few  serious 
oases  occurred.  For  hiemotborax  of  a  later  date  Mr.  Makius  lays  down  the  following 
rules : — (t)  Hicmothonuc,  even  of  oonsiderable  f»everity,  will  undergo  spontaneous  cure. 
An  early  rise  of  temperature  may  be  disregarde^iL  (2)  Tapping  is  indic^aled  when  preasore 
on  the  lung  causes  serious  symptoms.  In  such  cases  the  uoUection  has  usually  been  rapid  ; 
hence  a  fresh  hemorrhage  is  always  probable  when  the  local  pressure  has  been  removed. 
Evacuation,  therefore^  should  not  Ite  necessarily  complete,  and  should  be  followed  by  the 
most  absolute  rest  (3)  Tapping  may  be  needed  as  a  diagnostic  aid,  or (4)  for  the 
evsicuation  of  serum  expressed  from  the  cloL  (5)  Early  free  incision  is,  as  a  rule,  to  be 
steadfastly  a  folded.  (6)  Incision  and  ligature  of  a  parietal  artery  sre  very  rarely  needed* 
(7)  If  a  hsemotborax  suppurates,  it  must  be  treated  on  the  ordinary  lines  of  an  empyema. 
Aa  to  primary  empyema^  Mr.  Making  only  saw  onccaiiC  which  ILlustrateLl  the  diBodranta^es 
of  extracting  bullet«  on  the  titld  where  the  conditions  present  prevent  the  ensurance  of 
afie}jeis.  lu  the  early  part  of  iht'  cunipaign  secondary  empyemata  not  unoommonly 
followed  ilraioage  of  a  haemothorax.  At  this  time  an  early  rise  of  temperature  was 
believed  to  bti  due  to  breaking  down  of  the  clot.  Subsequent  experience  showed  that 
this  was  not  the  case.  Owing  to  the  dlHicultj  in  clearing  out  the  clot  and  the  need  of 
drainage,  suppuration  was  common,  and  moet  troublesome,  small  collections  usually  forming 
and  late  residuai  absoessea  following  not  infrequently* 


•  The  operator  must   now   be  prepared  for  the  risks    of  pulmonary  collapee  and 
pneumothorax  (p.  878), 


CHAPTER  III, 

OPERATIONS  OF  THE  LXTNG. 

Opekative  interference  may  bo  requiretl  in  tlii^  following  conditions  : 
— (i)  Abscess  of  the  lung.  The  following  are  the  chief  vai*ieties : 
(a)  acute  abscess  ,  e,g.,  after  pneuniooift,  (b)  chronic,  non-tuberculous, 
(c)  that  due  to  a  foreign  body,  and  {d)  to  tubercle.  (2)  Gangrene  of 
the  lung.     (3)  Hydatid  disease.     (4}  Broncliiectasis, 

With  regard  to  the  indications  for  operation,  Mr,  Godlee,  one  of  the 
chief  autliorities,  holds  that,  if  an  acute  abscess  following  on  pneumonia 
be  suspected  to  exist,  an  attempt  shouhl  be  made  to  reacli  it  from 
outside,  except  when  the  abscess  has  burst  quite  recently  into  a 
bronchus.  When  this  has  occurred,  u  short  time  shouhl  be  allowed  to 
elapse  in  order  to  see  whether  a  cure  is  likely  to  result.  This  is  rare 
owing  to  the  usual  insufficiency  of  the  opening  and  to  the  mischief 
spreading  locally  in  the  same  long,  aod  to  the  opposite  one.  If,  in  a 
day  or  two,  there  is  not  a  notable  diminution  iu  discharge  and  a  full 
in  temperature,  an  opening  should  be  made.  Gangrenom  cavities 
should  always  be  sought,  and,  if  possible,  opened  ;  the  prognosis,  if  the 
operation  is  successful,  is  not  bad. 

In  the  case  of  cavities  caused  by  a  foreign  bodi^  m  the  bronchus,  the 
following  practical  points  are  insisted  upon  by  Mr.  Godtee,  (i)  That 
a  very  short  residence  of  a  foreign  body  in  a  bronchus  nniy  give 
rise  to  an  amount  of  damage  from  which  recovery  is  impossible. 
(2)  That  while  the  onset  of  tliis  is  much  more  rapid  in  a  rough  or 
sharp  body,  a  smooth  body  will  eventually  set  up  so  much  dilatation 
of  the  bronchi  and  consolidation  that  it  is  important  in  every  case  of 
unilateral  bronchiectasis  to  enquLi^e  as  to  the  pusaibility  of  its  having 
arisen  from  the  inspiration  of  a  foreign  body.  In  a  recent  case, 
the  treatment  given  at  p.  653  should  be  adopted  without  delay.  In 
chronic  cases,  the  site  of  the  foreign  body  and  abscess  should  he 
determined  if  possible,  and  these  should  be  dealt  with  on  the  lines  given 
at  p»  884.  If  these  fail,*  tracheotomy  should  he  performed  and  the 
same  course  pursued  as  in  cases  of  recent  impaction.  Another  method 
is  to  make  an  incision  behind »  and  to  examine  the  back  of  the  lung 
(Figs.  299,  300).  If  the  search  fails,  a  drainage-tube  should  be  retained 
for  some  time  in  the  hope  that  the  foreign  body  may  be  expelled 
through  this  opening. 

Andrews  records  {Lancet^  May  9,  1903)  an  unsuccessful  attempt  to 


•  If  on  opening:  an  abscess  connected  with  a  foreig:o  bodj  the  latter  be  not  fonncl,  it 
must  be  remembored  that,  if  of  anj  considerable  size,  it  probably  Ues  pretty  near  the 
middle  line.    (Oodlee.) 

8. — VOL.  I.  56 


OPERATIONS   OX   THK   THORAX. 


remoTe  a  foreigti  body  from  one    of  the  main  divisions  of  the  left 
bronchus  hy  posterior  bronchotoray. 

The  patient  wiw  a  boy  »t.  15^  and  the  foreign  body  the  **  sfjueakcr"  of  a  doll,  Tbere 
was  no  doubt  about  the  position  of  the  foreign  body.  Two  uBsuccessful  attempts  liArio^ 
been  made  io  reinove  it  bj  tracheotomy^  Andrews  resected  portions  of  the  ribs  from  tht* 
third  to  the  mxih^  between  the  rertebml  column  and  the  acapnia.  The  lun^  and  dirisioiis 
td  the  bronchus  were  explored,  but  the  position  of  tbe  body  could  not  be  deBned.  The 
opetitng  later  suppurated,  and  required  drainage.  The  patient  for  sonie  time  expectorated 
poruknt  material ;  he  ultimately  recovered,  thoup^h  the  foreign  body  was  never  fieen. 
A  f^Jiiagnim  taken  after  recovery  failerl  to  i^how  any  foreign  body,  though  one  taken 
the  nij?lit  before  the  operation  showoii  it  plainly.  It^  ilisappearanoe  ooold  in  no  wnj  be 
explaiiie«l.    The  literature  of  the  oj^eration  will  be  found  rvfcrreii  to. 

Hpdatid  of  the  lufUf  and  pleura, — The  following  are  Mr.  Godlee's 

conclusions  (he,  supra  eit,,  p.  482).  As  puncture  by  an  aspirator, 
simple  as  it  is,  is  attended  by  the  risk  of  sudden  escape  of  fluid  into 
the  cavity  in  which  the  cyst  is  lying,  and  thence  into  the  bronchi 
opening  into  it,  and  thus  to  asphyxia,  it  is  probably  always  wiser  to 
proceed  methodically  to  the  opening  of  intra- thoracic  cysts.  Thol 
operation  will  he  conducted  on  the  lines  f^ivt'n  for  opening  an  abscessl 
in  the  lung  (p-  884).  **  Should  the  hydatid  be  living  and  in  the' 
pleura,  the  proceeding  will  be  extietnely  simple ;  should  it,  however^ 
be  living  ami  embedded  in  the  substance  of  the  lung,  a  preliminary 
fixing  of  the  lung  to  the  pleura  nnist  be  undertaken  (p.  884),  Where 
the  hydatid  is  dead  and  the  diagnosis  rendered  certain  by  the  expec- 
toration, an  attempt  should  be  nmtle  to  effect  a  cure  by  an  external 
opening.  While  the  usual  situation  is  at  the  posterior  base  of  the 
right  lung,  hydatids  may  be  met  with  at  any  part  of  either  lung;  it  is 
very  common  for  more  than  one  hydatid  to  be  present  in  the  same 
patient,  and  hydatids  of  the  liver  not  very  infrequently  make  their 
way  into  the  lung  or  pleura*  While  in  tbe  latter  case  the  diagnosis 
may  be  helped  hy  the  presence  of  bile  in  the  fluid  expectorated  or 
evacuated,  it  must  not  be  forgotten  that  the  expectoration  from  an  old 
liydatid  of  the  lung  may  be  so  very  like  the  matter  derived  from  a 
hepatic  abscess  as  to  suggest  a  mistaken  diagnosis.** 

John  0'Ct»nor,  of  Buenos  Ajres,  whose  name  is  well  known  as  aa 
advanced  surgeon  of  great  operative  skill  and  wide  experience,  dis- 
cusses the  treatment  of  puhnonary  hydatids,  and  reports  three  cases  in 
which  he  has  operated  [Laneet,  May  2^,  1903)*  Of  the  three  cases,  two 
w*ere  very  serious  ones  ;  all  r^'covereil.  The  diagnosis  of  pulmonary 
hydatids  may  be  attendtd  with  much  difficulty,  especially  where  the 
cyst  has  nut  ruptured  into  a  bronchus.  In  such  cases,  the  locality*  in 
which  the  patient  has  resided,  the  unilateral  situation  of  the  aflection, 


with  probably  a  sharply  defined  outline  not  correspondi 
usual  site  of  a  pleural  effusion  or  hepatic  en  large  men t»  ta 
tion  with  diminished  breath  sounds,  vocal  mid  tactile 
an  antecedent  hacking,  irritating  cough  with  or  with 
associated  with  bronchitic  sputum,  should  lead  one  to  8 
disease.  When  rupture  has  tftken  place,  there  is  a  hi*' 
evacuation  of  a  quantity  of  finul  d  by  frequent 

considerable  ha&moptysis.      Lat  ^-pulmonary 

develop,  in  which  case  syinptoi  toxjBniia  \ 

themselves,      MicroBcopica!  ex  the  sputuL 
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means  of  making  a  positive  diagnosis.  An  exploring  needle  should 
be  used  not  only  for  diagnosis  but  for  locfllising  the  cyst.  While 
advocating  the  use  of  the  needle,  O' Conor  mentions  two  hepatic  cases 
in  which  rather  alarming  transitory  toxoemia  followed  an  exploratory 
puncture*  He  pei'forma  such  exploration  only  when  tlie  patient  is 
antes thetised  and  on  the  table  ready  for  operation. 

Surgical  treatment  of  bronchiectatk  cavities,  Mr.  Godlee,  whose  per- 
sonal experience  is  a  large  one,  writes  thus  on  this  subject  {lot\  supra 
cit.f  p-  422).  **  From  whatever  cause  the  bronchiectasis  may  have  arisen, 
the  cavity  is  always  of  a  complicated  nature  •  .  ,  ,  an  incision  into 
one  part  of  such  a  branched  cavity  can  do  nothing  in  the  way  of 
draining  the  others,  and  the  advisability  of  resorting  to  any  surgical 
interference  depends  very  much  whether  or  not  the  main  part  of  the 
symptoms  are  caused  by  one  cavity  of  considerable  size."  Having 
operated  upon  several  cases  he  **  has  not  found  the  result  encouraging. 
It  frequently  happened  that  the  most  troublesome  symptom,  that  of 
copious  expectoration,  was  to  some  extent  alleviated ;  but  in  almost 
every  case,  as  the  disease  advanced,  fresh  cavities  took  the  place  of  the 
one  that  had  been  drained,  the  amount  of  expectoration  increased,  and 
various  maladies,  not  directly  attributable  perhaps  to  the  operation, 
made  their  appearance.  The  patients  frequently  sutTered  from 
hffimoptysis,  more  than  one  developed  cerebral  abscess,  and  some  died 
of  acute  septic  nephritis,  I  cannut,  therefore,  encourage  surgical 
interference  in  cases  of  bronchiectasis  pure  and  simple,  unless  it  can 
be  shown  that  there  is  a  high  prubability  of  the  disease  bchig  confined 
to  a  very  small  part  of  the  lung.  In  a  few  such  cases,  recovery  may 
take  place." 

iSurgical  treatment  of  tuberculous  cavities. — This  course  has  not 
found  favour  for  the  following  reasons :  (i)  By  the  time  that  a  cavity 
of  sufficient  size  to  be  diagnosed  by  physical  signs  has  formed,  the 
disease  is  practicall}^  beyond  hope  of  relief.  (2)  It  is  those  cases  of 
single,  stationary  or  very  slowly  advancing  cavities  which  promise  the 
best  field  fur  surgery,  that  not  unfrequently  cicatrise.  (3)  The 
expectoration  from  tuberculous  vomicm,  does  not  usually  cause  so 
much  distress  as  it  does  in  some  other  cases  i>f  pulmonary  abscess. 
To  these  may  be  added  the  usual  apical  site  of  tuberculous  abscesses* 
(Godlee.) 

Where,  from  the  symptoms  and  physical  signs,  a  probable  diagnosis 
of  livealised  abscess,  bronchiectasis,  circumscribed  gangrene,  or  hydatid 
cyst  has  been  airived  at,  puncture  with  a  fine  exploring  needle  is  the 
best  means  of  ascertaining  whether  further  surgicail  procedure  is 
justifiable.  This,  however,  should  not  be  undertaken  unless  prepara- 
tions for  immediate  operation  have  been  made;  and  this  applies 
particularly  w^here  hydatid  cyst  is  suspected,  for  the  reason  given  at 
p.  882,  and  because,  in  these  cases,  leakage  of  hydatid  Huid  has  been 
known  to  set  up  violent  inflammation  both  of  the  lung  and  pleura* 

By  means  of  puncture  in  one  or  more  places,  not  only  may  the  pus 
or  fluid  be  found,  and  the  cavity  thus  lucalised,  but  valuable  informa- 
tion with  regard  to  the  presence  of  adhesions  between  the  lung  ami  the 
pleura  may  be  obtained  ;  for  if  the  needle  does  not  oscillate  syn- 
aronously  with  the  movements  of  respiration,  adhesions  tire  certuinly 
tesenL     On  the  other  hand,  the  exploring  needle  will  fail  where  the 
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renioTe  a  foreign  body  from   one   of   the  main  divisions  of  the  left 
bronchus  lij  posterior  bronchotomy. 

The  patient  waa  &  boy  set,  15,  and  the  foreign  body  the  **«qu«k«r'*  of  a  dolL  There 
waR  no  doubt  about  the  potfition  of  the  foreij^n  Ixxly.  Two  ansacoeMfui  attempt*  havitig 
been  made  to  remove  it  by  tmchcotrmiy,  Andrew*,  rcseeted  portions  of  the  ribe  from  the 
third  to  the  mxth,  between  the  vertebral  eoliimn  and  the  scapula.  The  lung-  ami  diTieiona 
of  the  bronchus  were  explored,  but  the  poeition  of  the  boriy  could  not  be  defined.  The 
opening  Utcr  8uppurat«df  and  required  drainage.  The  patient  for  some  time  expectorated 
purulent  material ;  he  ultimately  reooTerod,  though  the  foreign  body  waa  never  seen. 
A  skiagram  taken  after  recovery  failed  to  show  any  foreign  body,  though  one  tAken 
the  night  before  the  operation  showed  it  plainly.  Its  disappearance  oooM  in  no  way  be 
explained.    The  literature  of  the  operation  wiU  be  found  referred  to. 

Hiid'Utid  of  the  lumj  and  pleura. — The  following  are  Mr,  6odlee*8 
conclusions  (ioc.  mpra  rii.,  p.  482).  As  puncture  by  an  aspirator, 
simple  as  it  is,  is  attended  by  the  risk  of  sudden  escape  of  fluid  into 
tbe  cavity  in  which  the  cyst  is  lying,  and  tlience  into  the  bronchi 
o])enitig  into  it,  and  tbus  to  asphyxia,  it  is  probably  always  wiser  to 
proceed  methodically  to  the  opening  of  intra- thoracic  cysts.  The 
opemtion  will  be  conducted  on  the  lines  given  for  opening  nn  abscess 
in  the  hmg  (p.  884),  *'  Should  the  hydatid  be  living  and  in  the 
pleura,  the  proceeding  will  be  extremely  simple ;  should  it,  however, 
be  living  and  embedded  in  tbe  substance  of  the  limg,  a  preliminary 
fixing  of  the  lung  to  tbe  pleura  mtist  be  undertaken  (p*  884).  Where 
the  hydatid  is  dead  and  the  diRgnosis  rendered  certain  by  the  expec- 
toration, an  attempt  should  be  made  to  effect  a  cure  by  an  external 
opening.  While  t)ie  usual  situation  is  at  tbe  posterior  base  of  the 
ngbt  lung,  hydatids  may  be  met  with  at  any  part  of  either  lung;  it  is 
very  common  for  more  than  one  hydatid  to  be  present  in  the  same 
patient,  and  hydatids  of  the  liver  not  very  infrequently  make  their 
way  into  the  lung  or  pleura.  While  in  the  latter  case  the  diagnosis 
may  be  helped  by  the  presence  of  bile  in  the  fluid  expectorated  or 
evacuated,  it  must  not  be  forgotten  that  the  expectoration  from  an  old 
hydatid  of  tbe  lung  may  be  so  very  like  the  matter  derived  from  a 
licjmtic  abscess  as  to  suggest  a  mistaken  diagnosis.*' 

John  O'Conor,  of  Buenus  Ayres,  whose  name  is  well  known  as  an 
advanced  surgeon  of  great  operative  skill  and  wide  experience,  dis- 
cusses the  treatment  of  puhuonary  hydatids,  and  reports  three  cases  in 
which  he  lias  operated  (Lancett  May  23,  1903).  Of  the  three  cases,  two 
were  very  serious  oues ;  all  recovered.  The  diagnosis  of  pulmonary 
hydatids  may  be  attended  with  much  difficulty,  especially  where  the 
cyst  has  not  rupttn-ed  into  a  bronchus.  In  such  cases,  tlie  locaht^^  in 
wliieh  the  patient  has  resided,  the  unilateral  situation  of  the  affection, 
with  probably  a  sharply  delitied  outline  not  corresponding  with  the 
usual  site  of  a  pleural  effusion  or  hepatic  enlargement,  taken  in  connec- 
tion with  diminished  breath  sounds,  vocal  and  tactile  fremitus,  with 
an  antecedent  hacking,  irritating  cough  with  or  without  pain,  and 
associated  with  broncbitic  sputum,  should  lead  one  to  suspect  hydatid 
disease.  W'hen  rupture  has  taken  place,  there  is  a  history  of  sudden 
evacuation  of  a  quantity  of  fluid,  followed  by  frequent  and,  at  times, 
considerable  bsBmoptysis.  Later  au  intra-pulmouary  pus-sac  may 
develop,  in  winch  case  symptoms  of  general  toxfemia  promptly  show 
themselves.      Microscopical  examination  of  the  sputum  is  the  only 
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means  of  making  a  positive  diagnosis.  An  exploring  needle  should 
be  used  not  only  for  diagnosis  but  for  localising  the  cyst.  While 
advocating  the  use  of  the  needle,  O'Conor  mentiona  two  liepatic  cases 
in  which  rather  alaniiing  transitory  toxffiuiia  followed  an  exploratory 
puncture*  He  performs  such  exploration  only  when  the  patient  is 
ansesthetised  and  on  the  table  ready  for  operation. 

Surgical  treatment  of  bronchiectatic  cavities,  Mr.  Godlee,  whose  per- 
sonal experience  is  a  large  one,  writes  thus  on  this  subject  {loc,  supra 
cit.,  p.  422).  **  From  whatever  cause  the  bronchiectasis  may  have  arisen, 
the  cavity  is  always  of  a  complicated  nature  ,  ...  an  incision  into 
one  pan  of  such  a  branched  cavity  can  do  nothing  in  the  way  of 
draining  the  others,  and  the  advisability  of  resorting  to  any  surgical 
interference  depends  very  much  whether  or  not  the  main  part  of  the 
s^'^mptoms  are  caused  by  one  cavity  of  considerable  size  J'  Having 
operated  upon  several  cases  he  **  has  not  found  the  result  encouraging. 
It  frequently  happened  that  the  most  troublesome  symptom,  that  of 
copious  expectoration,  was  to  some  extent  alleviated ;  hut  in  almost 
every  case,  as  the  disease  advanced,  fresh  cavities  took  the  place  of  the 
one  that  had  been  drained,  the  amount  of  expectoration  increased,  and 
various  maladies,  not  directly  attributable  perhaps  to  the  operation, 
made  their  appearance*  Tbe  patients  frequently  suffered  from 
bflemoptysis,  more  than  one  developed  cerebral  abscess,  and  some  died 
of  acute  septic  nephritis,  I  cainiot,  therefore,  encourage  surgical 
interference  in  cases  of  bronchiectasis  pure  and  simple,  unless  it  can 
be  shown  that  there  is  a  high  probability  of  the  disease  being  conhned 
to  a  very  snmll  part  of  the  lung.  In  a  few  such  cases,  recovery  may 
take  place.'' 

Surgical  treatment  of  ttiberculotis  cavities, — This  course  has  not 
found  favour  for  the  following  reasons :  (i)  By  the  time  that  a  cavity 
of  sufficient  size  to  be  diagnosed  by  physical  signs  has  formed,  tbe 
disease  is  practically  beyond  hope  of  relief,  {2)  It  is  those  cases  of 
single,  stationary  or  very  slowly  advancing  cavities  which  promise  the 
best  field  for  surgery,  that  not  unfrequently  cicatrise.  (3)  The 
expectoration  from  tuberculous  vomicm,  does  not  usually  cause  so 
much  distress  as  it  does  in  some  other  cases  of  pulmonary  abscess. 
To  these  may  be  added  the  usual  apical  site  of  tuberculous  abscesses* 
(God  lee.) 

Where,  from  the  symptoms  and  physical  signs,  a  probable  diagnosis 
of  localised  abscess,  bronchiectasis,  circumscribed  gangrene,  or  hydatid 
cyst  has  been  arrived  at,  puncture  with  a  fine  exploring  needle  is  the 
best  means  of  ascertaining  whether  further  surgical  procedure  is 
justifiable.  This,  however,  should  not  be  undertaken  unless  prepara- 
tions for  immediate  operation  have  been  made;  and  tliis  applies 
particularly  where  hydatid  cyst  is  suspected,  for  the  reason  given  at 
p.  882,  and  because,  in  these  cases,  leakage  of  hydatid  fluid  has  been 
known  to  set  up  violent  inflammation  both  of  the  lung  and  pleura. 

By  means  of  puncture  in  one  or  more  places,  not  only  may  the  pus 
or  fluid  be  found,  and  the  cavity  thus  localised,  but  valuable  informa- 
tion with  regard  to  the  presence  of  adhesions  between  the  lung  and  the 
pleura  may  be  obtained ;    for  if  the  needle   does   not  oscillate  sv 
chronously  with  the  movements  of  respiration,  adhesions  are  certa 
present,     Ou  the  other  hand,  the  exploring  needle  will  fail  whei 
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reiBove   a  foreign  body  from   one    of   the  main  divisions  of  the  left 
bronchus  by  posterior  bronchotomy. 

The  patient  wa«  ft  boy  ict.  15.  and  the  loteign  body  the  '^squeaker'*  of  a  ddH,  Thero 
was  no  iloubt  about  the  poaition  of  the  foreign  body.  Two  anfiucoefisful  attempts  haYUig 
been  mmle  to  remove  it  by  tmcheotooiy,  Andrews  reseoted  portions  of  the  nbe  from  the 
thirvl  lo  the  fiixth,  between  the  vertebml  column  and  the  scapula.  The  lirng  and  diTisfoiis 
of  the  bronchus  were  explored,  but  the  iioaition  of  the  body  could  not  be  defined.  The 
opening  later  suppurated,  and  required  drainage.  The  patient  for  some  time  expectorated 
pamlent  material ;  he  ultimately  recovered,  though  the  foreign  body  was  neyvsr  aeoL 
A  flkiagram  tjiken  after  recovery  faileti  t<i  show  any  foreign  body,  though  one  tjUceD 
the  night  before  the  operation  showed  it  plainly.  Its  disappearance  conld  in  no  w^y  be 
explained.    The  literature  of  the  oj>eration  wiE  be  found  referred  to. 

Hydatid  of  the  lung  and  pleura. — The  following  are  Mr.  Godlee's 
conclusions  (he,  iupra  ciL,  p.  482).  As  ponctore  by  an  aspirator, 
simple  as  it  is,  is  attended  by  the  risk  of  sudden  escape  of  fluid  into 
the  cavity  in  whirh  the  cyst  is  lying,  and  thence  into  the  bronchi 
opening  into  it,  and  thus  to  asphyxia,  it  is  probably  always  wiser  to 
proceed  methodic  all}'  to  the  oi>ening  of  intra-thoracic  cysts.  The 
operation  will  be  conducted  on  the  lines  given  for  opening  an  abscess 
in  the  lung  (p.  884).  **  Should  the  hydatid  be  living  and  in  the 
pleura,  the  proceeding  will  be  extremely  sitnide :  should  it,  however, 
he  living  and  end>eddeti  in  the  suI>stAnce  of  the  lung^  a  preliminary 
fixing  of  the  lung  to  tlie  pleura  must  be  undertaken  (p.  884),  Where 
the  hydatid  is  dead  and  the  diagnosis  rendered  certain  by  the  expec- 
toration* an  attempt  should  he  nmde  to  effect  a  cure  by  an  external 
opening.  While  the  usual  situation  is  at  the  posterior  base  of  the 
right  lung,  hydatids  may  be  met  with  at  any  part  of  either  lung;  it  is 
very  conniton  for  more  than  one  hydatid  to  be  present  in  the  same 
patient,  and  hydatids  of  the  liver  not  very  infrequently  make  their 
way  into  the  lung  or  pleura*  While  in  the  latter  case  the  diagnosis 
may  be  helped  by  the  presence  of  bile  in  the  thiid  expectorated  or 
evacuated,  it  must  not  bo  forgotten  that  the  expectoration  from  an  old 
hydatid  of  the  lung  may  be  so  very  like  the  matter  derived  from  a 
hejmtic  abscess  as  to  suggest  a  mistaken  diagnosis/* 

John  O'Conor,  of  Buenos  Ayres,  wliose  name  is  well  known  as  an 
advanced  surgeon  of  great  operative  hkill  and  wide  experience,  dis- 
cusseB  the  treatment  of  pultnonary  hydatids,  and  reports  three  cases  in 
which  he  has  operated  (Lancet^  May  23,  1903).  Of  the  three  cases,  two 
were  very  serious  ones  ;  all  recovered.  Tlie  diagnosis  of  pulnionarj 
hydatids  may  he  attended  with  much  difficulty,  especially  where  the 
cyst  has  not  ruptured  into  a  bronclms.  In  such  cases,  the  localit}"  in 
whifh  the  patient  has  resided,  tlie  unilateral  situation  uf  the  aiTeetion, 
with  probably  a  sharply  defined  outline  not  corresponding  with  the 
usual  site  of  a  pleural  effusion  or  hepatic  enlargement,  taken  in  connec- 
tion with  diminished  breath  sounds,  vocal  and  tactile  fremitus,  with 
an  antecedent  hacking,  irritating  cough  with  or  without  pain,  and 
associated  with  bronchitic  sputum,  should  lead  one  to  suspect  hydatid 
disease.  When  rupture  has  taken  place,  there  is  a  history  of  su<lden 
evacuation  of  a  quantity  of  fluiil,  followed  by  frequent  and,  at  times, 
considerable  hfiemoptysis.  Later  an  intra-pulnionary  pus-sac  may 
develojy,  in  which  case  symptoms  of  general  toxiemia  promptly  show 
themselves.      Microscopical  examination  of  the  sputum  is  the  only 
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means  of  making  a  positive  diagnosis.  An  exploring  needle  should 
be  used  not  only  for  diagnosis  but  for  locnlising  the  cyst.  While 
advocating  the  use  of  the  needle,  O' Conor  mentions  two  hepatic  cases 
in  which  rather  alarming  transitory  toxeemia  followed  an  exploratory 
puncture.  He  performs  such  exploration  oid}^  when  the  patient  is 
ansesthetised  and  on  the  table  ready  for  operation. 

Surgieal  treatmmit  of  hronchkctatie  camties,  Mr*  Godlee,  whose  per- 
sonal experience  is  a  large  one^  writes  thus  on  this  subject  {loc.  supra 
cit.f  p.  422) .  '*  From  whatever  cause  the  bronchiectasis  may  have  arisen, 
the  cavity  is  always  of  a  complicated  nature  •  ,  ,  ,  an  incision  into 
one  part  of  such  a  branched  cavity  can  do  nothing  in  the  way  of 
draining  the  others,  and  the  advisability  of  resorting  to  any  surgical 
interference  depends  very  much  whether  or  not  the  main  part  of  the 
gymptoma  are  caused  by  one  cavity  of  considerable  size."  Having 
operated  upon  several  cases  he  "  has  not  found  the  result  encouraging. 
It  frequently  happened  that  the  most  troublesome  symptom,  that  of 
copious  expectoration,  was  to  some  extent  alleviated ;  hut  in  almost 
every  case,  as  the  disease  advanced,  fresh  cavities  took  the  place  of  the 
one  that  had  been  drained,  the  amount  of  expectoration  increased,  and 
various  maladies,  not  directly  attributable  perhaps  to  the  operation, 
made  their  appearance.  The  patients  frequently  suffered  from 
hmmoptysis,  more  than  one  developed  cerebral  abscess,  and  some  died 
of  acute  septic  nephritis.  I  cannot,  therefore,  encourage  surgical 
interference  in  cases  of  bronchiectasis  pure  and  simple,  unless  it  can 
be  shown  that  there  is  a  high  probability  of  the  disease  being  confmed 
to  a  very  small  part  of  the  lung.  In  a  few  such  cases,  recovery  may 
take  place.'' 

Surgical  treatment  of  iuhtrcidom  favities, — This  course  has  not 
found  favour  for  the  following  reasons :  (i)  By  the  time  that  a  cavity 
of  sufficient  size  to  bo  diagnosed  by  physical  signs  has  formed,  the 
disease  is  practically  beyond  hope  of  relief.  {2)  It  is  those  cases  of 
single,  stationary  or  very  slowly  advancing  cavities  which  promise  the 
best  field  for  surgery,  that  not  nnfrequently  cicatrise.  (3)  The 
expectoration  from  tuberculous  vomicm,  does  not  usually  cause  so 
much  distress  as  it  does  in  some  other  cases  of  pulmonary  abscess. 
To  these  may  be  added  the  usual  apical  site  of  tuberculous  abscesses* 
(Godlee.) 

Where,  from  the  symptoms  and  pliysical  signs,  a  probable  diagnosis 
of  localised  abscess,  bronchiectasis,  circumscribed  gangrene,  or  hydatid 
cyst  has  been  arrived  at,  puncture  with  a  fine  exploring  needle  is  tlie 
best  means  of  ascertaining  whether  further  surgical  procedure  is 
justifiable.  This,  however,  should  not  be  undertaken  unless  prepara- 
tions for  immediate  ojieration  have  been  made ;  and  this  applies 
particularly  where  bj-datid  cyst  is  suspected,  for  the  reason  given  at 
p.  882,  and  because,  in  these  cases,  leakage  of  hydatid  fiuid  has  been 
known  to  set  up  violent  inflammation  both  of  the  lung  and  pleura. 

By  means  of  puncture  in  one  or  more  places,  not  only  may  the  pus 
or  fluid  be  found,  and  the  cavity  tliiis  localiseil,  hut  valuable  informa- 
tion with  regard  to  the  presence  of  adhesions  between  the  lung  and  the 
pleura  may  be  obtained  ;  for  if  the  needle  does  not  oscillate  syn- 
chronously with  tbe  movements  of  respiration,  adhesions  are  certainly 
present.     On  the  other  hand,  the  exploring  needle  will  fail  where  the 
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cavity  is  deeply  placed,  where  it  is  masked  by  consolidated  lung,  and 
where  it  is  multiple ;  also  when  the  cavity  is  empty  owing  to  recent 
expectoration  of  ita  contents,  or  again,  where  it  only  contains  thick  pus« 
Mareover,  Mr,  Godlee's  words  (Laneett  1887,  vol.  i.  p,  459)  on  this 
point  should  be  remembered ;  he  says,  **  It  is  impossible  to  penetrate 
the  long  with  any  amount  of  accuracy  or  definiteness,  because  it 
recedes  before  even  the  sharp  point  of  a  needle." 

Operation.— This  will  be  described  on  general  lines,  calculated  to 
meet  the  different  conditions  which  may  call  for  it.  The  ansBsthetic 
should  be  given  slowly  to  avoid  conghing,  and  the  patient  kept  as 
much  as  possible  on  the  back  over  tlie  edge  of  the  table.  This  is  a 
good  position  for  the  patieiitj  but  it  necessitates  the  surgeon  doing 
most  of  the  operation  either  seated  low  or  kneeling.  The  above  two 
precautions  are  intended  to  prevent  fluid,  coughed  out  of  tlie  cavity, 
dangerously  obstructing  the  bronchi.  Chloroform,  or  the  A.CE. 
mirture  should  be  the  anaesthetic  chosen  in  these  cases,  in  order  to 
avoid  the  coughing  and  congestion  produced  by  ether. 

The  needle  by  which  the  fluid  has  been  found  is  itaelf  taken  as  a 
guide,  and  must  not  be  displaced  by  any  subsequent  manipulations. 
An  incision  three  inches  long  is  then  made  over  the  middle  of  the  rib 
neai*est  to  the  puncture.  This  incision  goes  down  directly  on  to  the 
bone.  The  periosteum  is  now  divided  over  the  exposed  area  of  rib,  and 
aeparated  from  the  bone  by  means  of  a  slightly  curved  raspatory,  care 
being  taken  to  thoroughly  detach  the  periosteum  from  the  deep  aspect 
of  the  rib.  The  portion  of  rib  thus  exposed  is  now  divided  in  front 
and  behind  with  cutting-forceps  or  saw,  and  removed.  The  pleura  is 
now  carefully  exposed  by  incision  of  the  periosteum,  and  the  question 
of  the  presence  or  absence  of  adhesions  determined*  In  settling  this 
question,  the  pleura,  if  not  adherent,  must  not  be  injured.  If  no 
thickening  of  the  pleura  is  found,  and  the  lung  can  be  seen  freely 
moving  beneath  it,  means  must  be  taken  to  shut  off  the  pleural 
cavity  before  the  lung  cavity  is  opened.  Absence  of  adhesions,  how- 
ever, will  only  be  found  in  acute  conditions,  and  even  then  quite 
rarely.  The  best  treatment  under  such  circumstances  is  to  unite 
the  lung  and  pleura  together  by  a  continuous  suture  over  a  sufficient 
area,  and  wait  forty-eight  hours  before  completing  the  operation. 
The  sutures  should  take  up  about  bnlf  an  inch  of  the  lung,  to  ensure 
their  bohling,  and  if  there  be  still  the  least  sucking- in  of  air,  additional 
ones  should  be  inserted.  While  this  is  much  the  best  means  of 
preventing  pneumothorax  and  entrance  of  fluids  into  the  pleural  sac, 
another  means  of  securing  the  same  ends  is  to  seize  the  lung  with 
blunt-nosed  forceps  as  soon  as  the  pleura  is  incised,  and  to  quickly 
draw  it  up  into  the  wound. 

The  next  step  in  the  operation  consists  in  opening  the  cavity  in  the 
lung.  This  is  best  done  with  a  medium-sized  trocar  and  cannula,  the 
opening  so  made  being  dilated  with  dressing-forceps.  The  finger  is 
then  gently  inserted  to  ascertain  whether  any  dead  cast-oflf  lung  tissue, 
or,  in  the  case  of  an  abscess,  a  foreign  body,  is  present. 

A  full-sized  drainage-tube  (soft,  for  fear  of  hfemorrhage  from  friction 
and  ulceration)  shouhl  be  inserted:  where  the  discharge  is  fou],boracic 
acid  fouientatious  should  be  applied. 

HflemoiThage  is  not  commonly  met  with  after  puncturing  the  lung, 
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as  this  13  probably  solidified  and  altered  round  the  abscess  cavit}^.  If 
it  be  severe,  the  cavity  must  be  plugged  with  aseptic  gauze  wrung  out 
of  turpentine.  The  cautery  has  the  objections  previously  given,  of 
ren deling  the  feel  of  the  tissues  confusing,  and  perhaps  leading  later 
to  infection  of  the  wound.  When  any  rotten  lung-tisaue  has  been 
removed  with  the  finger,  haemorrhage  is  to  be  expected. 

If  the  cavity  be  due  to  an  hydatid  (p.  882),  the  endocyst  may  perhaps 
be  expelled  when  coughing  is  set  up  by  the  incision  of  the  cavity.  If 
it  does  not  so  come  away^  it  should  be  removed,  if  this  can  be  effected 
without  setting  up  haemorrhage.  To  render  this  step  safe,  the  cut 
edges  of  the  cyst  should  be  sutured,  with  the  cyst  wall,  to  the  external 
wound,  or  the  edges  of  the  cyst  kept  well  drawn  up  w^ith  blunt-nosed 
forceps-     The  after-treatment  is  here  especially  likely  to  be  tedious. 

A  good  matance  of  how  liirge  eavitu'^  in  the  lungs  mnj  be^  wheu  due  to  this  cause,  ih 
given  by  a  case  of  Dr.  Fenger's  {Land.  Med,  fUafrd^  iSSi,  p.  327),  in  which  he  soccesafuUy 
operated  by  an  inciaion  in  the  third  space  (through  adherent  pleura),  for  a  gangrenoiw 
hydatid  cavity  id  the  right  lung^  reaching  from  the  second  to  the  fifth  rib,  and  fiora  the 
sternum  to  the  f»o8terior  axillary  Uae* 

Aftar-treatment.^ — The  cavity  should  be  syringed  out  with  ft  I  in  50 
solution  of  carbolic  acid  till  fuftor  disappears,  and  then  with  thymol 
lotion.  If  ftetor  is  obstimite,  gentle  [dugj^iug  witli  gauze  wrung  out 
of  tui'pentine  should  be  tried.  The  drain  age -tube  must  reach  to  the 
end  of  the  cavity,  and  shotdd  have  several  ludes  at  its  extreuiity  ; 
it  should  not  he  changed  fur  a  day  or  two  until  its  reiutrudiictitju  has 
been  rendered  easy ;  finally,  it  must  be  retained  until  the  cavity  has 
almost  completely  closed— i.^.,  until  the  discharge  has  almost,  and  the 
expectoration  has  quite,  stopped.  If  the  tube  be  removed  too  earl}', 
refilling  of  the  cavity,  with  return  of  fever,  nausea,  expectoration,  &c., 
is  certain.  Moreover,  as  the  external  opening  tends  to  close  before  the 
cavity  is  obliterated,  any  foul  remaioijig  matter  which  does  not  escape 
may  be  drawn  into  the  bronchi  and  set  up  dilYuse  bronchitis  and 
broncho- pneumonia. 

The  general  health  must  be  sustained,  and  every  attempt  made  to 
secure  fresh  air,  whether  iu  the  patient's  room,  or  by  getting  him  as 
soon  as  possil>le  into  another  room,  and  out  of  doors. 

Even  if  the  operation  does  not  save  lil'e,  it  may  make  the  remainder 
much  more  comfortable  both  to  the  patient  and  his  friends. 

Dangers  and  DiMctiltiQs  in  Opening  a  Lung  Cavity. 

1.  Dyspnoea,  couglung»  and  choking  expectoration  with  the  au©s- 
thetic, 

2.  Pleural  adhesions  absent  (p.  884),  or  so  soft  that  tliey  easily  break 
down,  the  lung  thus  being  pushed  away  from  the  ribs  (Gudlee). 

3.  Missiog  the  cavity  and  damaging  liealtby  lung  tissue.  This  is 
best  avoided  by  careful  preliminary  use  of  an  aseptic  fine  trocar  or 
large  morphia-needle. 

4.  Getting,  as  a  result  of  the  operation,  diffuse  broncho-pneumonia, 
pleurisy,  or  pleuro-pneumouia,  in  the  lung  operated  on  or  its  fellow. 

5.  Severe  haemorrhage,  causing  much  trouble,  owing  to  the  haemo- 
ptysis with  the  amesthetic  (Godlee),  and  later  on  setting  up  infective 
intlammation  of  the  lung. 
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6.  Finding  a  large  brandling  cavity,  with  numerous  caTorns,  difEcult 
or  impossible  to  drain. 

7.  If  tbe  bronelu  are  dilated  and  contain  fluid  similai"  to  a  cavity, 
tliis  may  be  drawn  from  a  bronchus  by  preliminary  puncture.  This  is 
then  mistaken  for  a  cavity,  and  cut  down  upon, 

8.  A  cavity  near  the  large  vessels  at  tbe*root  of  the  lung, 
g.  Much  consolidation  of  the  lung  tissue  over  the  cavity, 

10.  As  a  result  of  the  operative  interference,  secondary  rapid  sloughing 
and  gangrene  of  the  lung  may  follow. 

OPEKATIOITB    ON    THE    MEDIASTIIf  A. 

The  indications  for  interference  will  be  chiefly  for  inflamoiatory 
conditions,  acute  and  chronic.     For  both,  the  anterior  mediastinum 

Fig,  297. 

u     -J 


Inciaiona  for  exposing  the  me<1iastinft  : — A,  IncisioD  for  Milton's  anterior 
mcdiutinol  tlionicotomy,  for  t-'Xpoaing  tlie  superior,  auterior,  and  middle 
mcfliRstinn  \  B,  Inebiou  for  anterior  rhorncotomy  by  an  c^teoplastic  resectiou  of 
tbe  part  of  tlio  8tt*niiitii  curresiMindin^  witli  the  thirds  fourth,  and  tiftJi  costal 
cartilages  (ejLpofiing  the  anterior  and  middle  mediaHtiua),    (Bickham.) 


offers   the    more    favourable    field.      In    the    case    of   the    posterior" 
mediiistiiuun,    injnry    or   disease    of  the    oesophagus   are    of   especial 
impniiance* 

Operation  on  the  Anterior  Mediaatiniun  (Figs,  297  and  298).    In 
the  case  at  mtppuratum,  if  there  he  any  sinus  or  evidence  of  pointing  at 
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tbe  side  of  the  sternum,  the  deep  opening  is  enlarged  with  a  finger  as  a 
guide,  by  removal  of  as  much  of  the  sternum  and  ribs  as  is  needful. 
The  field  of  operation  must  be  exposed  by  a  Hap  appropriate  to  the 

Fig,  298. 
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Anterior  mediasiiiKil  tliunicuiotny,  by  an  osteoplastic  flap  coiii^istinj^  of  soft 
parts  and  sternum  eorrei^ixmLling  with  thirtl,  fourtli,  uml  fifth  coHtad  cartilages  ; — 
Ay  Osteopliifilic  flap  turnai  to  left ;  B^  Puctoralis  major  muscle  ;  C,  C,  Intercostal 
arteries  ;  D,  Costal  cartilage  divided  ;  E,  Costal  eanilage  partly  broken  in  hiaging 
back  the  flap  ;  B\  F,  Drill-hole«  for  wiring;  G,  Triangularis  stern i  muscle; 
H,  H^  Lungs  and  pleurae,  the  latter  eattcnding  further  toward  the  middle  line ; 
I,  Huiirt  and  pericardinnj.     (Bickham.) 

Fig.  299, 


vw 


Openl&Nis  lapon  the  thoracic  cavity  : — A,  Posterior  raediafitlnal  thoracotomy, 
ijy  thOMeopliBtic  tlnp ;  B,  Position  for  paratientesis  thoracis  in  the  eighth  inter- 
oofital  space  in  the  line  of  tlie  inferior  angle  of  the  scapula.  The  scapula  is  here 
represent^fl  retraete<^l  BliKhlly  outward,  to  increase  working-space  Ijetween 
vt^rtt'hrsE  and  scapula  iu  the  removal  of  parts  of  li)e  fourth*  tifth,  aud  -^ixih  ril)«. 
(Bickham.) 
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ci>Dditiona  fmiiid  in  each  case.  Where  there  is  no  such  evidence  to 
help,  the  surgeon  has  two  chief  means  of  exposing  the  anterior  medias- 
tinum,  viz.,  two  trephine-openings  and  cutting  away  the  hone  between 

them  with  forceps,  or  Milton's  method  of  sphtting  the  sternum 
verticaHy  witli  saw  and  chisel  and  pulling  the  two  halves  forcibly 
apart  (Fig.  297,  LancH,  Marclj  27,  1897).     A  Jiingle  trephine  opening 

P'kj.  300. 
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Posterior-  medifl«tinal  thoracotomy,  by  thomcoplastic  flap  :—  .  viid 

muscle  flap  tuiiied  horizotilally  biM:kwfird  ;  B,  Flap  of  i»arl  of  fourUi  lib  and 
mterccstal  miisclcH  turned  upward  ;  C,  Flwp  of  part  of  sixth  riband  IntercostAl 
mustdes  turntd  downward  ;  D^  D,  Vertebml  cuds  of  fourth  imd  sixth  ribs^  drilled 
for  wiring;  E,  Inteicoatal  aiterj',  vein,  iwid  nerve;  F^  F,  F,  Fourth*  tifth,  aad 
sixth  dorsal  nerves  ex|>o3ed  and  retract€<.l  ;  Q,  Pleura  aud  lung  ;  H.  Broad 
retractor  ditiplacing  pleum  and  luug ;  1,  Thoracic  aorta;  J,  Left  branchue  ; 
K«  *E«ophaguB  [irornnlfd  into  wound  hj  a  sound  intr-^ducwl  thmugh  the  mouth. 
The  operations  ul  bronchotomy  aud  thuraeic  aa^jphagotouiy  are  ahown  at  J  and  K 
respectively.  The  pulmonary  and  bronchial  v^aels  are  omitted,  for  oleanie»i» 
(Bickbam.) 

is  ahnost   certain  to  be    insufficient.     An    osteoplastic   flap   and    the 
rehitious  of  the  parts  met  with  are  shown  in  Fig,  298, 

Owing  to  the  gravity  of  infection  of  tlie  ceHular  tissue  in  this  region, 
the  importance  of  adjacent  organs  and  the  difliculty  of  drainage  with  a 
prttient  in  the  rcrnnihcnt  position,  the  cavities  of  the  wound  should 
he  carefully  inuki-d  with  wet  gaiizr,  a  siiblimattj  solution  being 
prelerablc,  and  this  packing  should  he  reiieutd  ior  the  lirat  few  days. 
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With  regard  to  growths  of  the  anterior  mediastinum,  the  one  in 
which  surgical  interference  is  most  justifiable  is  the  rare  one  of 
dermoid  cyst,  A  paper  by  Dr.  Christian  (Med.  Surg.  Eep,  of  the  Boston 
City  Hospital,  190 1,  p,  114),  in  which  he  has  collected  forty  cases  of 
dermoid  cysts  and  teratomata  in  this  region,  with  references  to  the 
literature/contains  the  best  English  information  on  this  subject  with 
which  I  am  acquainted. 

Operation  on  Posterior  Madiastintim  (Figs,  299  and  300).  We 
will  suppose  that  removal  of  afor*H(fn  body  from  the  oesophagus  or  one 
of  the  bronchi  is  called  for.  The  patient  is  placed  in  the  semi-prone 
position,  ajid  the  scapula  drawn  outwards,  'I'he  thick  skin  in  this 
neighbourhood  will  require  very  cai-eful  sterilisation.  An  incision, 
foui*  inches  long,  is  made  parallel  to  the  vertebral  column  and  about 
three  iuches  from  it,  over  the  ribs  from  the  third  to  the  sixtli,  and  at 
each  end  transverse  incisious  are  carried  inwards.  The  musculo- 
cutaneous dap  thus  marked  out  is  turned  inwards  towards  the 
vertebne.  The  subjacent  portions  of  ribs  are  next  resected  sub- 
periosteally.  To  obtain  the  necessary  access,  the  resection  must  be 
carried  with  bone  forceps  as  near  the  spine  as  possible,  the  transverse 
processes  being  also  removed  in  part*  Especial  care  must  be  taken  to 
avoid  injury  to  the  pleura.  Konig's  and  Kiister^s  advice  that  an  assistant 
follow  the  operator  witli  a  dossil  of  gauze  in  case  any  open  nig  is 
made  in  this  membrane  must  be  remembered*  Any  such  opening 
should  be  sutured  at  once.  All  bleeding  being  arrested,  the  pleura  is 
carefolly  detached  with  the  fingers,  and  the  lung  pushed  inwards  and 
forwards.  The  presence  of  a  bougie  will  facilitate  palpation  of  the 
cBsophagus.  This  is  carefully  separated  from  its  smToundings,  and 
the  bougie  being  partially  withdrawn  the  cesophagus  is  drawn  into 
the  wound  between  two  forceps,  opened,  and  the  foreign  body  with- 
drawn. During  the  manipulations  of  the  cesophagus,  the  trunks  of 
the  vagi  will  require  especial  attention,  and  the  vena  azygos,  if  met 
with,  must  either  be  drawn  aside  with  a  blunt  hook,  or  secured  between 
double  ligatures. 

The  question  of  complete  suture  of  the  oesophagus  must  depend  on 
the  character  of  the  foreign  body  and  the  amount  of  damage  inilicted 
by  this  and  the  necessary  manipulations.  Sufficient  drainage  of  the 
mediastinum  itself  is  imperative. 

Those  interested  in  trans- thoracic  resection  of  the  oesophagus 
should  refer  to  Dr,  W,  Meyer's  paper  {Ann.  of  Si/n/,,  May,  1905), 
with  its  account  of  the  work  done  in  this  direction  by  Saner brucli 
and  the  late  v,  Mikulicz.  Reference  to  the  paper  will  show  that  dogs 
were  the  subjects  operated  on.  Dr.  Meyer  states  that  the  three 
resections  of  the  oesophagus  performed  on  the  human  subject  within 
Sauerbruch*s  closed  chamber  at  the  Breslau  Clinic  had  each  resulted 
in  death. 


CHAPTER    IV, 

TAPPING  OR  INCISING  THE  PERICAKDIUM. 
SUTURE  OF  WOUHBS  OF  THE  HEART. 

TAFPllTG    OH   INCISING    THE    PEBICABDIITM. 


Indications, 

1.  When  a  pericardial  effusion  has  resisted  previous  treatment,  and 
signs  of  tuwdiac  distress  are  increasing. 

2.  When  there  is  a  steady  increase  of  priecordial  dulness, 

3.  W'^ben  the  heart-heat  and  ptilse  iii'e  beconiinf^  feeble. 

4.  W'heii  cyanusis,  dyspnofa,  and  epigastric  distress  are  present. 

5.  Wlien  tlie  eirusion  fiersists,  ulien  it  is  accompanied  by  oedema, 
rigors,  and  pyfejnia,  c.;/.,  in  cases  of  osteomyelitis,  when  it  occurs  in  a 
much  weakened  patient,  the  tluid  is  probably  purulent 

The  spot  usually  chosen  for  puncture  is  the  fiftli  or  fourth  space, 
about  one  inch  from  the  sternum,  so  as  to  avoid  the  internal  mammary 
vessels,  and,  if  possible,  the  pleura,  which  varies  greatly  in  the  extent 
to  which  it  lies  under  cover  of  the  inner  ends  oif  the  fifth  and  sixth 
cartilages  and  even  of  the  sternum.  Mn  liowlands  (foe.  infra  cit*^  p.  892) 
writes  on  this  point:  *' From  anatomical  considerations  and  experi- 
ments on  the  cadaver  it  is  certain  that  the  safest  point  to  tap  or  to 
insert  the  needle  of  the  exploring  syringe  is  the  left  costo-xiphoid  angle 
as  suggested  by  Roberts  years  ago.  The  insti'ument  should  touch  the 
lower  end  of  the  gladiolus  and  should  pass  backwards,  upwards,  and  a 
little  inwards  behind  the  sternum,  until  it  is  felt  to  enter  the  cavity  of 
the  pericardinni  at  a  distance  of  not  more  than  2  J  inches  from  the  skin. 
The  pleura  and  internal  mammary  vessels  are  too  far  out  to  be  injured, 
and  the  peritoneum  too  low,  ancl  the  heart,  unless  adherent  in  front, 
lies  too  far  back  in  its  distended  sac  to  be  reached  if  the  above  pre- 
cautions are  tsiken.  The  inner  extremity  of  the  fifth  left  space  is 
probably  the  next  best  situation^  where  the  needle  should  be  passed 
backwards  and  inwards  in  close  contact  with  the  sternal  edge ;  but 
though  the  internal  mammary  vessels  are  quite  safe,  the  pleura  will 
certninl}^  be  pierced  occasionally.  The  sixth  left  space  is  to  be 
preferred,  if  wide  enough  at  its  sternal  end,  which  is  not  often  the  case/* 

Whichever  site  is  chosen  for  puncture,  strict  aseptic  precautions 
must  be  taken,  and  the  following  risks  of  paracentesis  must  be 
remembered,  viz.,  pleurisy,  empyema  and  injury  to  the  heart.  While 
upwards  of  a  pint  of  serum  has  been  removed  in  some  cases,  the  with- 
drawal of  only  three  or  five  ounces  has  been  followed  by  recovery** 

•  With  regard  to  the  amount  to  be  withdrawn.  Dr.  Stewart  {Edin,  Med*  J^urn,^  Aug. 
18S5}  thinikfi  that,  if  serous  Hubl   is  found,  u.siiiratkm  shouhl  tie  made  use  of,  hut  only 
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On  the  fluid  ceasing  to  flow,  the  puncture  should  be  closed  with 

sterilised  gauze,  collodion  and  iodoform. 

In  a  few  cases  the  collection  of  fluid  lies  posterior  to  the  heart. 
Five  and  twenty  years  ago  I  was  asked  to  perform  paracentesis  in  a 
patient  who  was  moribund,  Ouly  a  few  ounces  escaped  p  and  the  patient 
dying  shortly  afterwards,  the  main  collection  was  found  to  be  behind 
the  heart.  Thayer  {John  Hopkim  Hosp.  BidL,  1904,  p.  149)  found  no 
fluid  on  aspiration  though  the  area  of  dulness  was  large.  At  the 
neeropay,  1200  cc.  of  fluid  were  found  in  the  pericardium.  Though  the 
heart  was  not  fixed  by  atlhesions  it  lay  in  front  of  the  effusion,  and  the 
needle  had  come  in  contact  witli  this  viscus.  In  such  cases,  to  obtain 
better  access,  a  rib  must  be  resected* 

In  some  cases  the  co-esdstence  of  eff"usion  into  the  pleural  and 
peritoneal  sacs  must  be  remembered* 

If  pus  is  present  the  case  must  be  treated  h}'  free  incision.  An 
anesthetic  having  been  given,*  the  trocar  is  taken  as  a  guiding  director, 
and  a  narrow,  sharp-pointed  histour}'  carefully  thrust  in  by  its  side  ; 
the  opening  is  then  further  dilated  with  dressing-forceps  or  a  blunt- 
pointed  bistoury,  care  being  taken  to  keep  the  internal  opening  into 
the  pericardial  sac  free,  A  soft  drainage-tube  should  next  be  inserted, 
and,  when  all  the  pus  that  will  come  away  has  escaped,  antiseptic 
gauze  dressings  should  be  applied. 

As,  however,  the  proximity  of  the  costal  cartilages  to  one  another 
will  only  allow  of  the  introduction  of  a  small-sized  drainage-tube,  and 
as  flocculent  matter  may  be  present,  e.g.f  where  the  pneumococcus  is 
present  (p.  867),  it  is  wiser  to  resect  part  of  the  fifth  costal  cartilage 
{Fig.  301),  or  the  seventh  (Rowlands,  vide  infra).  This,  whUe 
increasing  the  length  of  time  occupied  by  the  operation,  will  allow  of 
the  insertion  of  a  large  drainage-tube,  and  thus  of  free  and  efficient 
drainage. 

An  incision  is  made  from  the  sternum  outw^ards  over  the  fifth  costal 
caililage  to  its  junction  with  the  rib.  The  soft  parts  are  carefully 
separated  as  at  p.  884,  care  being  taken  not  to  woimd  the  pleura.  The 
cartilage  is  then  divided  with  a  narrow  saw  and  sharp  hone-forceps 
at  its  junction  with  the  rih  and  sternum.  The  internal  mammary 
vessels  now  exposed  are  divided  between  two  ligatures  or  drawn  aside. 
The  triangulai'is  sterni  is  detached  from  the  sterum  and  drawn  inwards* 
The  pleura,  the  relation  of  which  to  the  chest-wtdl  and  pericardium 
varies  greatly,  is  peeled  aside  and  drawn  outwards..  It  is  much  thinner 
than  the  pericardium  and  its  border  may  contain  fat*  If  there  be  difficulty 
in  displacing  the  pleura  outwards,  the  adjacent  part  of  the  slerura 
should  be  removed  (Row*lands),  In  children,  owing  to  its  cartilaginous 
nature,  this  is  readily  effected  with  a  gouge,  A  little  further  use  of  a 
director  will  now  expose  the  pericardium.  Befure  this  is  incised  it  is 
well  to  again  use  an  exploring  needle*    The  incision  into  this  sac  should 

eQongh  withdrawtj  to  giTe  relief.  He  poinU  out  that  it  ia  a  »ountl  role^  in  dealiDg  with 
vitil  org>ina^  that  only  11  minimum  amount  of  interference  ehould  be  had  recotirue  to,  and 
that  this  is  especially  necessary  in  cases  which  tlireaten  puUe-failare.  The  tapping  shuuid 
be  rci>eated  rather  than  too  much  fluid  be  di-awn  ofi  at  once. 

•  Chloroform  or  A.C.K.  mixture  wQl  be  the  wisest.,  eapeeially  if  pleural  effusion 
co-exista,  en  account  of  tlie  greater  struggling  with  ether.  Local  analgesia  (pp.  652  and 
8G8)  hhould  certainly  be  trieii 
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be  made  downwards  and  ontwards,  and  if  time  admits,  the  cut  edges 
should  he  sutured  to  the  lips  of  the  wound.  If  the  patient's  conditioii 
admits  of  it,  where  the  fluid  is  foul  or  where  there  is  reason  to  suspect 
the  presence  of  tloccnleiit  masses,  and  only  in  these  cases^  irrigation, 
€*g.t  with  sterilised  saline,  dilute  carbolic  acid  or  mercury  x>erchloride 
solutions  should  be  employed.  But  this  must  be  done  very  gently, 
escape  of  all  the  fluid  must  he  ensured — to  ensure  this  two  tubes 
sbould  be  inserted  ;  finally  the  fluid  used  must  be  warmed.  Any 
opening  in  the  pleura  should  be  closed  with  a  stitch,  or  gauze  secured 
with  silk. 

If,  as  is  not  uncommon,  an  empyema  be  present,  the  critical  condition 
of  the  patient  will  usually  render  it  advisable  to  defer  further  operation 
for  a  day  or  two. 

On  the  subject  of  the  best  incision  for  drainage  of  the  pericardium, 
two  very  instructive  papers  by  Mr.  T.  1\  Rowlands  (Brit,  Med,  Journ,, 
Jan.  2,  1904,  and  Apr.  15, 1905)  should  be  consulted.  The  cases»  aged 
2 J  years  and  i  yeai*  and  8  months  respectively,  were  under  the  care  of , 
Dr.  Coutts  at  the  East  London  Hospital  for  Children  :  his  remarks 
on  purulent  pericarditis^  and  the  complications  wliich  may,  as  in  these 
cases,  be  prtjsent,  will  repay  careful  stud>'.  In  the  second  of  the  two 
papers  mentioned  above,  and  in  a  letter  to  me,  July,  1906,  Mr- 
Rowlands  is  of  opinion  tliat  removal  of  the  seventh  left  costal  cartilage 
from  near  its  chondro-costal  junction  to  within  an  inc!i  of  the  sternum, 
togt^ther  with  a  portion  of  this  hone,  if  needful,  gives  the  easiest, 
widest,  safest  mode  of  access  and  the  best  drainage.  ^Vhen  the 
thorax  is  opened  the  diaphnigm  is  pushed  downwards,  and  never  need 
be  separated  or  pierced.  The  [deural  niargin  can  be  pushed  up 
and  outwards,  and  the  pericardium  opened  and  drained  at  its  lowest 
and  outermost  point,  so  that  when  the  patient  is  turned  on  one  side 
the  pus  drains  away  better  than  with  an  incision  close  to  the  mid-line, 
which  is  also  more  hable  to  trespass  on  the  abdomen  and  the  deep 
epigastric  artery*  It  is  also  possible  to  pass  a  finger  into  the  various 
recesses  of  the  pericai*dium,  and  to  introduce  a  tube  behind  the  heart 
into  the  oblique  sinus  with  comparative  ease. 


r 


Bpiff&Atrio  route. — This  methml,  tirst  brought  forward,  I  believe,  by  Lurrey,  woa 
strongly  recommended  by  Uie  late  Mr.  U.  W.  AlUnghAm  (Lanc^t^  June,  igoo),  on  tbc  ground 
that  the  poriL-ardimii  la  thus  incisod  at  the  lowest  part  of  its  anterior  wall.  StAte<l  very 
brieily,  this  operatiou  consists  in  inciting  the  left  rectus  abdomiai^,  and  after  avoiding  the 
peritoneum,  opening  up  the  cellular  inU?rval  between  the  ateraal  and  costal  fibres  of  the 
diaphragm  (in  which  lies  the  superior  epigBstric  artery)^  and  thnu  exposing  the  lowest  f»art  of 
the  pericardinni.  A  good  account  of  tbiji  meLh(xl  of  reaching  the  pericardium  is  given  by 
Mr,  Pendlcbury  {LetMcet^  Mar.  10, 1900,  p.  693),  with  a  successful  case*  The  collection  here 
mm  ierotw,  Mr.  Itowland  {lirit.  Med.  Jovrn.,  Jan.  2,  1904),  considers  that  the  above 
ingeoions  operation  has  the  following  drawbacks  :  (a)  The  little  room  aTailable  in  most 
adults^  who  have  wide,  firm,  or  even  ossified  eiiaiform  cartilages  and  rigid  coatiil  cartilages ; 
the  costo-atiphoid  space  is  too  narrow  in  these  cases,  {b}  The  operation  is  necessarily 
purformeti  somewhat  in  the  dark  and  under  cover  of  the  sternum  and  seventh  costal 
cartilage^  and  it  is  not  easy  to  be  sure  whether  the  exploring  finger  is  above  or  below  tlie 
dhiphragro,  eflpeciJilly  by  an  oi>erator  not  quite  familiar  with  the  anatomy  of  this  region. 
For  these  reasons  a  portion  of  the  seventh,  or  even  of  the  sixth,  costal  cjirtilage,  may  have 
to  be  removed  in  order  to  provi^iie  the  necessary  room^  aa  practised  by  Mr.  AUingham  and 
Mr.  Pendlebury.  (*\)  The  superior  epigastric  artery  may  be  wounded  as  it  comes  thtx)iigh 
the  diaphragmi  and  eaune  troublei^me  basmorrhage  in  the  depth  of  the  wound*      (d)  Tbo 
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penc&fdmm  may  be  separated  by  the  finger  from  the  parietes,  and  pus  may  then  leak 
into  the  loose  connective  tissue  and  aet  up  a  fatal  mediaatinttts.  When  the  periear<lium 
IB  mwch  distended  theae  dangers  and  difficulties  are  diminishefl  ;  the  reverse  will  be  the 
oaae  where  the  colkction  of  pos  is  Bmali  In  the  Bccond  caae  related  by  Dr.  Coutt«  and 
Mr.  Rowlanda  the  amount  was  between  one  and  two  ounces. 

During  the  first  few  days  after  the  operation  the  drainage  of  the 
cavity  may  be  materially  assisted  by  keeping  the  patient  propped  up, 
and  turned  on  to  his  face  at  intervals  as  much  as  possible. 

Causes  of  Failure. 

1.  The  tissue  of  the  heart  degenerated,  or  the  organ  dilated*  These 
changes  may  come  on  very  rapidly, 

2.  Toxaemia,  septicBemia,  and  pyiemia. 

3.  Co-existing  effusions  into  pleural  and  peritoneal  sacs,  or  into 
jointR,  or  pneumonia.  During  the  after-treatment  measles  and  bron- 
chitis may  cut  short  a  case  that  otherwise  promises  welt,  as  occurred 
in  one  of  the  children  under  the  care  of  Dr.  Coutts  and  Mr,  Rowlands 
(vide  gupra). 

4.  (Edema  of  lung.  Evidence  of  this  should  be  most  carefully 
watched  for.  It  proved  fatal  in  the  case  of  a  patient  of  Dr.  Good- 
hart's,  a  young  lady  of  14,  from  whose  pericardium  I  removed  forty- 
six  ounces  of  pus  by  an  incision  in  the  fifth  right  space,  a  little  outside 
the  sternum. 

5.  Co-existing  diseases — e.g.,  phthisis,  or  renal  disease. 


SUTUBE    OF   WOnKDS    OF   THE   HEAET  (Fig.  300). 

Owing  to  the  rareness  of  the  use  of  the  knife  or  revolver  in  this 
country,  most  of  our  information  on  this  subject  is  derived  from  the 
Continental  and  American  surgeons. 

Apart  from  the  recoveries  that  have  taken  place  after  ffuture^  severe  wonnda  of  the 
heart  have  been  almost  invariably  fataL  Surgical  mtervention  has,  however,  nndoubbedly 
saved  a  considerable  numl>er  of  lives,  as  may  be  gathered  from  the  Tollowing  figures  :-~~ 
LoiBOn  (Bet-ue  de  Chirvrffifi,  1899^  Nos.  I,  2,  6)  collected  90  c-ascs  of  wounds  of  the  heart 
by  cutting  instruments.  Of  72  cases  not  operated  upon,  71  dieii  ;  of  18  caaes  treated 
by  operation,  10  recovered.  Again,  Hill  (AVw>  York  A  fed,  Jireord^  Ik^.  15,  1900)  gives 
17  cases  of  heart  suture,  7  of  which,  or  a  percentage  of  41,  recovered. 

Wounrls  of  the  heart  may  be  either  penetrating  or  non -penetrating— the  great  majority 
of  tbeni  b<?longing  to  the  former  claea.  The  ventricles  are  more  often  injured  than  the 
auricles,  and  the  right  ventricle  more  commonly  than  the  left,  ft  has  been  shown^  both 
by  experiments  upon  animni^  and  by  the  operations  that  liave  been  performed  on  man, 
that  Interrupted  ailk  autures,  passe*!  deeply  into  the  myoeardinm,  produce  perfect 
hflemoet^sis*  The  sutures  fihould  be  passed— as  recommended  by  Rehn,  quoted  by  Ware 
{Annah  af  Sur^jery,  Oct.  1 899) — during  diaatolCi  since  the  heart  sinks  back  during  systole 
into  the  pericardial  space. 

Various  methods  have  been  adopted  to  expose  the  heart  A  good  acoount  of  many 
of  these  is  given  by  Ware  {li^c.  fupnt  vitS).  If  the  operative  experience  and  aurroundings 
of  the  surgeon  and  the  condition  of  the  patient  admit  of  it,  ao  osteoplastic  flap  such  M 
Rotter*a  wiU  give  good  exposure.  Bat  if  the  heart  be  wounded  low  down  the  part^  may 
have  been  unnecessarily  disturbed,  if  a  large  flap  be  adopted  ns  a  matter  of  routine.  An 
incision,  starting  nearly  one  inch  from  the  left  border  of  the  sternum,  is  carried  along 
the  third  rib  for  four  inches,  A  second  one  is  simihirly  made  along  the  sixth  rib.  A  vertical 
incision  along  the  antenor  axillary  line  connects  the  first  two.  The  thirds  fotirtb,  and 
fifth  ribs  are  cut  ibruugh  with  the  pleura  along  the  line  of  the  third  incision,  and  the 
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mnsculo-oiscoiifl  flap  mised  and  turned  inwardt,  the  cartilagei  of  tbe  ribi  acting  na 
bingw*  According  to  the  age  of  the  patient  these  mnst  be  bent  or  di Tided.  For  an 
operator  having  to  face  thw  cjnergency  under  different  oonditiona  it  would  probably  be 
Advisable  to  ad^spt  less  complicated  steps.  Beginning  with  an  angnlar  incision  ftlong  the 
sixth  coetal  cartilage  and  over  the  Kternttro,  the  soft  parts  are  raised  so  as  to  expoae  tbe 
fifth,  sixth «  and  probably  the  fourth  cnstal  cartilages.  These  are  removed  according  to 
the  steps  already  giTcn  (pp,  869,  891),  by  cutting  through  the  corresponding  ribs  and 
■evering  the  cartilages  about  thr€e^)uarters  of  an  inch  from  the  sternum.  The  triangu* 
laris  stemi  and  internal  mammary  resaela  are  dealt  with,  and  the  pericardium  recogniaed 
by  the  direi*tions  given  at  p.  891*  If,  aa  is  probable^  the  pleura  has  been  wounded,  all 
that  is  needed  at  this  stage  is  to  separate  it  sufficiently  from  the  pericardium.  This  is 
next  opened  by  a  Hap  or  a  h^  shaped  incision,  made  freely  so  as  to  give  aoocss  to  the 
anterior  aspect  of  the  heart,  Clota  are  gently  wiped  away  with  gauze  wrung  out  of 
sterile  saline  solution,  and  the  wound  in  the  heart  found  and  »uture<i  wnth  fine  silk  or 
catgut.  Both  of  those  last  two  steps  may  be  interfered  with  by  the  tumultuous  action  of 
the  fllruggliug  organ.  Introductioii  of  two  or  three  fingers  of  the  left  hnud,  or  that  of 
an  assistant,  behind  the  heart  wilt  help  to  steady  it ;  but  while  the  Insertion  of  the  little 
finger  into  the  wound,  and  temporary  "  traction  "  sutures  of  stouter  silk  may  be  found 
necessary,  it  is  more  than  poaaible  that  such  step;^  may  turn  tbe  Bc.ile  against  tbe  heart 
which  is  on  the  point  of  ceasing  to  beat.  The  iutrf>duction  of  the  Hutures  should  be 
anlBciently  deep  to  prevent  their  tearing  out,  but  should  not  enter  the  endocardium  :* 
tbe  coronary  vessels  should  he  carefully  avoided.  If  the  wound  should  l>e  high  up,  the 
third  rib  and  part  of  the  sternum  must  be  removed.  It  is  never  safe  to  close  the  wound 
in  the  pericardium,  which  should  be  drainctl  with  gauste.  While  any  fluids,  clots^  &c., 
which  are  accessible  should  be  removed  from  the  pleura,  lime  should  not  be  taken  up  in 
attempting  to  cleanse  this  sac.  It  is  blood  that  will  be  ebieily  present,  and  this  should, 
for  the  present  at  least,  Ix?  left  to  the  pleura  to  deal  with.  It  need  scarcely  be  arlded 
that  every  possible  precaution  against  t«hock  should  betaken  before,  during,  and  after  the 
operation,  including  the  injection  of  sterile  saline  lluid  into  the  veins  and  cellular  tissue 
(p.  141).  Many  other  hints  will  be  gathered  from  the  cases  of  wounds  from  bullet 
knife  which  follow. 

The  following  most  striking  case  of  double  gunshot  wound  of  the 
heart  was  operated  upon  by  M.  Lnunay,  mid  reported  b}^  M.  Pejrot 
{BulL  de  VAcaiL  de  MM,,  July  zg,  1902)  :— 

The  f>pcralion  took  place  about  three  hours  after  the  injury.  The  pulse  was  now 
uocountalde,  but  the  patient  wa»  able  to  give  an  account  of  the  injury,  The  external 
wound  was  at  the  nipple,  imd  from  it  hemorrhage  was  small  and  intermittent.  The 
heart  S4iundM  were  indigtinct,  a  nplasblng  HOund  could  be  heard^  uud  there  was  evidence 
of  hl&fd  in  the  |>leura.  Chloroform  having  been  administered,  an  osteuphistic  flap  was 
turned  back,  with  parts  of  the  fourth,  fifth,  and  »5ixth  ribs.  Complete  pneumothoiax 
was  present,  with  a  large  amount  of  blood  in  the  pleural  nac.  The  thin  odgL*  of  the  lung 
was  perforatefl  by  the  bullet.  From  a  small  wound  in  the  pericartJium  the  blo*^>d  flowed 
slowly  and  persistently.  The  wound  being  enlarged,  one  was  fount!  in  the  left  ventricle, 
2  cm.  from  the  apex.  From  this  bleeding  took  place,  only  in  diastole.  The  wound  wasi 
easily  closed  with  a  catgut  suture.  Examination  of  the  back  of  the  heart  was  soinewliat 
diflicult,  but  the  wound  of  exit  waa  found  when  the  finger  was  plteetl  under  the  apex, 
and  the  heart  lilted  up.  It  was  situated  near  the  base  of  the  left  apex,  A  traction- 
suture  was  placed  in  the  heart  muscle  in  order  to  give  access  to  this  wound^  which  was 
closed  with  two  catgut  sutures.  Tbe  pericardium  wns  cleared  of  clots  and  partially 
dosed.  The  pleura  was  treated  in  the  same  way.  During  the  operation  two  litres  of 
salt  solution  were  injected  into  the  subcutaneous  tisf^uc.  The  operation  Lasted  about 
thirty-five  minutes.  The  pulse  was  uncountable  throughout,  but  the  heart  had  never 
ceased  to  beat.    The  next  day  the  patient  was  in  good  condition.     P.  100  to  120,  of  good 


•  If  the  wound  has  involveii  one  of  the  musouli  poctinati  or 
only  possible  to  close  the  superficial  part. 
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volume.  The  ilraiDs  were  removed  forfcy-oight  hotura  after  the  operftUon.  The  patient 
made  an  excellent  recovery. 

The  following  account  of  a  flueeessful  case  of  a  stab- wound  dealt  with  by  ParroKsami, 
m  given  by  Hill  (Jot*,  xupra  ri/.)  : — 

**  ParmManij  In  1897,  opcmte<l  uprm  a  young  man  who  had  been  cut  three  timeH. 
Two  of  the  euta  were  of  no  irajiortanee.  He  followed  his  ussailflnt  thirty  steps^  and 
fell.  Five  hours  after  the  injury  he  was  carried  to  the  hoftpital,  where  it  was  found 
that  the  dagger  had  entere*!  the  seventh  left  intercostal  space  in  the  mid-axillary  linCi 
Hi«  general  condition  was  extremely  grave,  heart-beats  and  pnlse  almost  impeTocptibIc, 
and  respiration  rapid  and  superficial.  Immediate  intervention  without  an  nnip«thetic 
was  decided  upon.  An  inciaion  through  the  soft  part^,  an  inch  and  a  quarter  from  the 
margin  of  the  stemnm^  in  the  fourth  intercostal  space,  wa»  carrictl  for  a  dintance  of  five 
inches  and  a  halft  then  it  desccndetl  vertically  in  the  mid-axillary  line  as  far  a^  the 
Boperior  margin  of  the  ninth  rib.    The  fifth,  sixth,  geventh,  ami  eighth  riba  were  cot 

Fui,  301. 
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Exposure  of  pencardiuni  and  heart  by  partial  excision  of  left  fifth  coital 
cartilage  :—A^  rcctoralis  major  muscle  re tractetl,  overlying  the  retracted  inter- 
costal musclea  and  membrane  ;  B,  Internal  mammary  vessels  ;  C,  Intercoital 
vesseb^  ;  D,  Sternum  and  part  of  fifth  costal  cartilage ;  B,  Plenra  and  lung 
retracted;  K,  rericardiura,  incised  ami  margina  retracted;  G,  Heart,  showing 
incise*!  wound  being  mitured,     (Bickham.) 

through  in  the  mid-axillary  line  with  the  pleura.  The  niusculo-oeseous  flap  waa  raiscfl, 
with  the  cartilages  of  the  ribs  acting  as  the  hinges.  The  pleural  cavity  was  tilled  with 
blood,  and  an  opening  one  inch  in  length  was  found  in  the  ^lericardium,  which  was 
subsequently  enlarged  to  two  inches  and  a  half.  There  was  very  little  blood  in  the 
pericardium,  because  the  injury  was  in  the  most  dependent  part,  and  the  bhK)d  readily 
escaped  into  the  pleural  cavity,  A  wound  in  the  apex  was  ob«ervetl,  three-quartern  of 
an  inch  in  length,  through  which  the  little  finger  was  passed  into  the  left  ventricle. 
This  fierveii  the  double  purpose  of  checking  the  hiemorrhage  and  steadying  the  organ 
for  the  introduction  of  the  sutures.  Four  deep  silk  fititehcs  were  naed,  not  touching  the 
endocartlium.  Parsing  the  needle  caused  violent  throbbing  of  the  heart.  The  pleura 
and  pencardium  were  thoroughJy  cleansed,  and  the  tiap  was  sutured  in  position. 
Stimulating  hypodermic  injections  were  uaeil,  and  hypoclermoclysia  and  anto-trmis- 
fusion  practised.     The  operation  hsted  one  hour  and  a  quarter.     ReooTery  resulted.*' 

Hill,  of  Montgomery,  Alaska,  records  {.Vetv  York  Med,  R4^i\,  1900,  vol.  Iviii.  p,  921)  a 
sncccssful  ease  of  sot  tire  of  a  stab  wound  of  the  left  ventricle  in  a  negro,  »t.  thirteen. 
The  operation  was  performed  eight  hours  after  the  injury,  under  chloroform,  the  wotind 
being  closed  with  one  catgut  suture.    The  patient  made  a  good  recovery. 
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The  following  are  the  coticliisions  drawn  bj  Hill,  together  with  othera  from  the  diffiereni 
pnbliiihGd  ouea  : — 

I.  Am  the  opemtion  ban  reduoed  the  mortality  from  about  90  per  oent.  to  Abcmt 
63  per  cent.,  every  wound  of  the  heart  shnuld  be  uperatetl  upoa  immediately.  2.  tJnlMi 
the  pfttient  ia  unconHciouH,  and  corneal  reflex  abolished,  an  anieathetic,  preferably  chloio- 
form,  should  be  given.  Straggling  in  liable  tct  c&use  detachment  of  clot,  and  fresli 
hmnorrhage^  as  occurred  in  Parlareccbio^s  patient*  3,  The  wound  should  never  be 
probed,  for  fear  of  injary  to  the  myocardium.  4.  Rotter's  flap-operation  (p,  893)  renders 
aocefls  to  the  heart  extremely  e«ay,  and  should  oflually  be  adopted.  5.  Before  sutures  are 
introduced  the  heart  should  be  Bteaclied  either  by  lifting  it  up  with  the  hand,  or  if  the 
wound  be  large  enough,  by  introducing  the  little  finger  into  it^  as  ParrOEtani  did,  which 
eervea  the  further  purpose  of  stopping  the  bleeding.  6.  The  sutures  should  be  of  relbhble 
catgut  or  fine  silk,  always  interrupted  and  introduced  with  the  smallest  poasihle  needle. 
They  should  not  involve  the  endocardium,  and  as  few  as  possible  should  be  used  con- 
aistent  with  safety ^  as  they  cause  a  degeneration  of  the  muscle,  with  a  tendency  to 
dilatation  and  rupture.  7.  Suturing  or  any  other  part  of  the  technique  should  not  be 
discontinued  because  the  heart  has  ceased  to  pulsate,  especially  if  respiration  continues^ 
8.  Forcible  divulaion  of  the  sphincter  and  squeesing  the  heart  have  been  recommended 
as  means  of  resuscitation :  how  far  they  are  bcneiiciai  is  another  matter.  9.  The  peri- 
cardium should  1)6  eleani«eil  by  sponging  out,  no  fiuid  being  poured  into  the  sac.  10.  The 
advice  to  doee  the  pericardium  does  not  seem  judicious.  In  Behn't  case,  evidence  ol 
oomprenion  appeared,  necessitating  re-opeiiiug  the  wound  and  drainage. 

In  the  majority  of  cases  the  wound  was  situated  in  front,  and  the  pericardium  waa 
usually  found  to  be  ditttended  with  blood.  The  length  of  time  between  the  injury  and 
the  o|.>eration  has  varied  considerably  :  in  a  Ruciicsaful  case  by  llehn  it  was  more  than 
twenty-four  hours  ;  in  a  case  of  (.liortlano's,  in  which  the  left  auricle  was  sutured,  the 
operation  was  performed  within  half  an  hour  of  the  receipt  of  the  injury.  In  the 
majority  of  the  cases  some  hours  elapsed  before  the  operaiioa. 
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ABBic,  use  of  rubber  tissae  to  prevent  oilheBions  between  scalp  and  durti  mater  iiftur 

trephiuin*?  for  traa malic  epilepsy,  282 
Abbott,  cerebml  abscess  with  very  thick  walls^  5<^7 
ACLAND  (T.  D.),  cerebellar  abscess^  302,  303 
Adam,  trephining  In  general  paraly»i8  of  the  msane,  390 
Adam^,  operation  for  contrnctcd  palmar  faacia,  28 
Affx^eck,  transfusion  in  pernit^ious  antcmia,  143 
AoNEW^  0[>erfttion  for  webbeil  fingers,  26  ;  trephining  for  traumatic  epilepgy,  273,  277  ; 

surgionl   inlerftireoee   in   microcephaluA,   587 ;    ligature    of    external    carotid,   767  ; 

aneurjara  of  interna!  carotid,  776 
Alexandeh,  11  feature  of  vertebrals  for  epilepsy,  780 
Allbott  (T.  Cjjfford)^  ttibercidouB  glands  of  ueck,  720  ;  swlden  death  in  lai^e  effusions 

in  chest,  863 
ALLih'fjHAM  (H,  W.),  caie  of  subduml  hseraorrhjige,  268;  epigastric  route  for  opening 

pericardium,  892 
AMiDojf,  chief  conditions  necessary  for  trephining,  255 

ANDEttJiON  (McCall),  case  of  thonicic  aiieuryHcn  treated  by  galvauo-puncttire,  817 
Anderson  (R,),  removal  of  foreign  Lwdy  from  bronchus  with  alligator  forceps,  653 
Ajtderson  (W^,),  iDciaions  lor  contracted  palmar  taiicia,  31  ;  tendon-leDgthening,  47  ;  (and 

Makins),  method  of  cerebral  localisation,  ^jg 
Andrbwh,  case  of  posterior  bronchofoniyt  881 
Angbb*  diatance-Butnre?!  in  ti-norrafihy,  48 
Annandale,  excision  of  elbow-joint^  114  ;  injury  to  circumflex  artery  in  excision  of  head 

of  humerus,  207;  suture  of  loogcrieti  fibro-cartilage  of  mandible,  515  ;  neurectomy  of 

spinal  accessory,  736 
Abmoitb,  rejBoval  of  broken  coin-catclier  from  oEL^t^phn^us  by  gastrostomy,  724 
AmroTT,  ligature  of  common  carotid  for  hajuiorrliage  from  wound  of  mouthy  756 
AssAKi^  diatance-auturefi  in  uniting  tejulonSj  48 
AvEMNti,  metiiofl  of  tmnafusion,  mo<iiIicd  by  Cripps,  143  j  method  of  passing  a u tares  la 

cleft  palate  operations,  554 

Bake  a  (M,),  ligature  of  common  carotid  for  hmniorrhage  from  wounds  of  mouth  and 
tonsil,  756.  757 

Ball  (Sir  0.  B,),  case  of  traumatic  aphasia  due  to  blood-clot,  345 

Ballance,  modifted  8tiicke'fi  operation,  2gi,  293. 294  ;  mode  of  finding  antrum,  295  ;  after- 
treatment  in  Stackers  operation,  299,  300;  latent  cerebral  abscess,  301;  trephining 
tem(joro-sphenoidal  abscess,  305  j  cerebral  abscess  with  thick  cajwule,  307 ;  recurrence 
of  iiymptoms  after  opening  of  cerebeUar  abscess,  308  ;  on  cellular  abscess,  302,  310 ; 
thrombosis  »>f  latcml  sinus,  312,  314;  case  of  cerebral  new  grovirth  removed  by  opera- 
tion, 349,  361  ;  value  of  surgical  interference  iu  cerebi-al  new  growths,  362  ;  mode  of 
preventing  blet'^ling  during  removal  of  cerebral  growths,  350 ;  operation  for  facial 
paralysis,  41S,  420  ;  neurectomy  of  spinal  acoemoty,  736;  ligature  of  large  arteries, 
797  ;  ligature  of  innominate,  804 

Ballance  (H.  A.),  o[K;rative  treatment  of  facial  paralysis,  418 

Banic£1  (Sir  W.  M.),  case  of  excision  of  upper  end  of  humerus  for  sarcoma,  199  ;  method  of 
removal  of  ua,sal  polypi,  466,  467  ;  ligature  of  occipital  artery  for  secondary  haemor- 
rliU|,'e  from  alwc^s^,  745  ;  case  of  lipiture  of  innominate  and  first  part  of  suljchivian, 
805;  mortality  after  removal  of  breast  for  carcinoma,  821  ;  i*ts<ults  of  removal  of 
breast  for  carcinoma,  822;  question  of  infecting  wound  with  carcinoma  from  an 
ex|ilomtory  incision,  828;  operative  interference  in  8Upra*chivicular  disease^  830; 
work  done  in  carcinoma  of  breast,  833  ;  metliod  of  dealing  with  supra-clavicular 
deposits  adherent  to  brachial  plexus,  858 

Harden HEUEii,  ligature  of  innominate^  803 
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Barker,  operation  for  ununited  clavicle,  230  ;  gravity  of  lon^-standing  otorrhoea,  290  ; 
abscess  in  brain,  302,  304,  305  ;  site  of  trephining  for  cerebellar  abscess,  310  ; 
meningitis  after  otitis  meilia,  315 ;  frequency  of  cancer  of  the  tongue,  578  ;  local 
analgesia  in  surgery,  652  ;  deep-seated  growths  in  neck,  713 

Barling,  cases  of  intcrscapulo-thoracic  amputation,  221 

Barlow  (Sir  T.),  empyema  in  children,  862,  865 

Barnard,  tendon-lengthening  in  ischsemic  paralysis,  64 

Barr,  occasional  difficulty  in  finding  mastoid  antrum,  295 ;  cxtra-dural  suppuration  in 
otitis  media,  315 

Barrow,  removal  of  oesophageal  pouch,  731 

Barrows,  intravenous  injection  of  antiseptics,  144 

Barwell,  gunshot  wounds  of  skull,  316  ;  mortality  after  ligature  of  common  carotid  for 
aneurysm,  752  ;  treatment  of  aneurysm  of  common  carotid  by  pressure,  752  ;  ligature 
of  common  carotid  for  aneurysm,  759,  765,  766 ;  ligature  of  first  part  of  subclavian, 
791 ;  ox-aorta  ligatures,  796,  807  ;  diagnosis  of  aortic  and  innominate  aneurysm,  809, 
810  ;  distal  ligature  for  innominate  aneurysm,  811,  813 

Battle,  reduction  of  dislocated  fingers,  14  ;  case  of  malignant  growth  of  frontal  bone,  243 ; 
sarcoma  of  thyroid,  705 

Baudens,  excision  of  radius  and  ulna  in  military  surgery,  92 

Bauer,  intravenous  injection  of  antiseptics,  145 

Bazeau,  successful  cases  of  tracheotomy  in  infancy,  626 

Beach,  use  of  gold  foil  to  prevent  adhesions  between  scalp  and  dura  mater  after  trephining 
for  traumatic  epilepsy,  282 

Beat»on,  removal  of  clavicle,  229  ;  incision  for  removal  of  growtlis  of  neck,  714  ;  oopho- 
rectomy for  inoperable  cancer  of  the  breast,  859 

Beck,  X-rays  in  exophthalmic  goitre,  703 

Beck  (New  York),  partial  removal  of  Kcapula  and  resection  of  chest  in  old  empyema,  876 

Beddard,  infusion  of  saline  solution,  136  ;  other  fiuidn,  137 

Bebvor.  case  of  cerebral  new  growth  removed  by  operation,  349  ;  surgical  interference  in 
cerebral  new  growths,  362 

Bell  (J.),  amputation  of  wrist-joint,  79 ;  mode  of  arresting  haemorrhage  on  removal  of 
upper  limb,  226  ;  rhinoplasty,  458 ;  successful  tracheotomy  in  an  infant  of  seven 
months,  626 

Bell  (Royes),  partial  excision  of  thumb,  13 

Ben  HAM,  vcnaisection  in  pneumonia,  131 

Bennett  (Hughes),  case  of  sub-cortical  new  growth,  346 

Bennett  (H.  P.),  intradural  growth  of  optic  nerve,  451 

Bennett  (Sir  W.  H.),  question  of  radical  cure  after  removal  of  breast  for  cancer,  823 

BiRAUD,  removal  of  [larotid  growth,  439 ;  operation  for  naso-pharyngeal  fibroma,  498 

Berger,  intcrscapulo-thoracic  amputation,  221,  227 

Bkrgmann  (Von),  sarcomata  of  scalp  and  dura  mater,  238  ;  results  of  o{)eration8  on  those 
growths,  243  ;  traumatic  epilepsy  without  fracture,  246 ;  results  of  operation  on  trau- 
matic epilepsy,  276  ;  al»sccsK  in  frontal  lobe,  311  ;  proportion  of  cerebral  growths 
suitable  to  o|)eratic»n,  356  ;  removal  of  tuberculous  growths  from  brain,  357  ;  removal 
of  growths  of  tonsil,  612  ;  incision  in  malignant  disease  of  larynx,  669 

Bernays,  removal  of  both  maxillse,  510 

Berry,  l>e8t  age  for  operation  on  cleft  palate,  549  ;  operation  on  cleft  palate,  552,  556,  557, 
575 ;  on  Brophy's  operation,  573  ;  enucleation  of  thyroid  adenomata,  695  ;  results  of 
operation  on  malignant  bronchoceles,  705 

Bezold,  mastoiditis,  295 

BiDWELii,  operation  for  webbed  fingers,  28  ;  excision  of  lupus,  427 

Bioo  (H.),  stump  after  amputation  at  wrist-joint,  79 

Billroth,  treatment  of  fingers  flayetl  by  machinery,  17;  partial  excision  of  elbow-joint, 
120;  removal  of  shaft  of  humerus,  161,  210;  peripheral  operations  in  trigeminal 
neuralgia,  397  ;  facial  paralysis  caused  by  parotid  growths,  439  ;  best  time  for  opera- 
tion on  hare-lip,  516,  528 ;  ligature  of  lingual  preliminary  to  removal  of  tongue,  592  ; 
tracheotomy  preliminary  to  laryngectomy,  667  ;  myxoedema  after  removal  of  thyroid, 
689  ;  tracheotomy  during  thyroidectomy,  694  ;  enucleation  of  thyroid  adenomata, 
695  ;  case  of  malignant  bronchocele,  705  ;  case  of  oesophagectomy,  726 ;  ligature  of 
lingual  for  epithelioma  of  tongue,  747,  749 

Bircher,  case  of  laryngectomy  for  carcinoma  of  thyroid,  676 

Bird  (of  Stockport),  partial  removal  of  scapula,  215 

Birdsall,  sarcoma  removed  from  occipital  lobe,  351 

Blake,  nasal  snare,  466 

Blanc,  results  of  operations  for  microcephalus,  387 

BoDON,  results  of  orbital  aneurysm  treated  by  ligature  of  common  carotid,  753 

Boeckel,  method  of  excision  of  wriat,  73 

Bokay,  pressure-ulceration  after  intubation,  641 

Bourdillat,  foreign  bodies  in  bronchi,  652 
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BOUBQUET,  traumatic  aueurysra  of  foreann,  149 

BowBK  (W,  HOt  aub-duml  lucmorrhage,  267 

BOWLBY,  ciise  of  intra-thoracic  cystic  brom-hoctsle  CAUfling  urgeDt  dyspncea,  681 

RoYD   (Stanley),   cubc  of    interscapnlo-tlmmcic  liirijauLatiojj,   225  ;    renio?ftl  of   nnao- 

phnryngt!!*!  fibroma  bj  temporarj  reswlkm  of  jaw,  500  ;  high  aiiipytAl  ion  of  limb 

for  rccunent  cancer  of  breii&t,  859  ;  ofipborectomy  for  inoperable  caucer  of  breast, 

859,  860 
Boyd  (S tanlky,  and  Unwin),  results  of  opemtjona  for  cancer  of  tongue,  580,  581 
Brajitk,  Itoiitgen  ray s^  in  liniUng  bullet  iu  bi-aln,  jz6 
Bradford,  transplautati*>n  of  teiuloris  iu  infnntile  paralysis,  54 
Bra  INK.  position  of  patient  during  removal  of  mderioidn,  470 
Brakenbi-iimje,  iransftision  in  |>eraiciouH  ansBQiiii,  143 
Bbamwell  (BYlioiJ),  proportion  of  cerebral    new  growtlis  auit4iblc   to  operation,  354, 

562 
Bbkmeu  (^t.  T.outs),  endotheitoma  of  dum  involving  bratiit  352 
BtiiGOS,  cases  of  traunmtic  epilepsy^  380,  281  ;  traumatic  aneurj^ni  of  Internal  carotid, 

777 

BBtSTOWE,  djBpncea  from  different  conditions  cauaing  narrowing  of  air-passages,  647 

Bboga,  drainage  of  lateml  ventricles,  393 

Brodie  (Sir  B.),  [)alliativc  operatione  in  inaligtiant  disease  of  breast,  856 

BttoxNKH.  method  of  closing  antrectomy  wound^  299 ;  value  of  fiirmulin  in  nasal  polypi, 
467  ;  in  laryngeal  papiUnmata,  622 

Brophy,  operation  for  cleft  palate.  570 

Browk  {W.  H.),  replacement  of  liji,  340 

Browne  (LtLSNOX),  unilateral  laryngectomy,  G65 

Bbuck  (A.)<  diagnosis  of  cereliellar  disease.  304 

Bruce  (J*  Mitch kll,  and  Bellamy),  ease  of  growth  involving  brachial  plexus^  714 

Brunner,  recurrence  of  bronchoceleii  after  enucleation,  696 

BfitlNS,  plastic  surgery,  531  i  restoration  of  lower  lip,  534 

Bryant  (J.  D.),  (laps  in  idastic  anrgery,  529  ;  ligature  of  external  carotid,  767,  772;  pre- 
liminary to  removal  of  upper  jaw,  483  ;  cimoid  aneurysm  of  scalp,  769 

BttYANT  (r,),  depressed  fracture  of  skull  in  early  life,  248  j  tracheotomy  tubee,  630 ; 
brouchocele  causing  urgent  dyspnoea,  682 

Buchanan  (J.  J.),  rtmoval  of  scapula,  215 

Btr€HANAN,  varieties  of  dyspncea  in  laryngeal  diphtheria,  627,  628  ;  tracheot^miy,  632 

Borqhard,  removal  of  cervical  symj^mthetic,  742 

Buroharp  (and  Watson  Chkyne).    Stv  Cheynk  ami  Burohard. 

Burr  ELL,  operative  interference  in  recurrent  dislocation  of  burnerujn,  198  ;  ligature  of 
inounrinate,  794,  803 

Butch  b:R,  ligature  of  riidial  artery  wounded  at  the  wiifit,  82  ;  removal  of  upper  jaw,  487 ; 
ligature  of  cummon  carotid  for  cut  tt^oat,  750 

Hutlix.  parotid  growths  and  facial  paralysis,  440  ;  mortality  after  and  results  of  removal 
of  up|jer  jaw,  4S9  ;  growths  of  lower  jaw,  505  ;  difticulty  of  diagnosis  in  growths  of 
tc»ngue,  578  ;  st>me  causes  of  death  after  removal  of  tongue,  598,  599  ;  routine  removal 
of  glanda  in  cancer  of  the  tongue^  603,  604  ;  malignancy  of  growths  of  tonsil,  608, 
6io  ;  value  of  thvrotomy  in  malignant  iligeiise  of  larynx,  655,  658  ;  dia^osts  of 
laryngeal  carcinoma,  635 :  thyrotomy,  663  ;  results  of  thyratojuy,  660  ;  afltjr*treat- 
ment,  663 ;  mortality  of  unihitemi  laryngectomy,  664  ;  operation  in  mulignant  disease 
of  thyroid,  705  ;  removal  of  tooth-plate  by  uesophagotomy,  725  ;  rwuIjs  of  oesopha- 
gectomy,  726;  ujsophageal  pouches,  726,  727,  731,  733  ;  results  of  removal  of  breast, 
822  ;  opcnitive  interference  in  supra-clavicular  disease,  830  ;  tpie^tion  of  sparing  sub- 
scapular nerves,  844  ;  trausplautatioa  flaps  after  removal  of  breast,  848 

Uaddy,  traumatic  palmar  aiicurysm,  40  ;   removal  of  inuer  two-thirds  of  clavicle  for 

growth,  229 
CALUiNDERj  case  of  injury  to  axillary  artery,  176 
Cameron  (Sir  H.),  injury  to  cerebral  sinuses,  24S 
CANZAlto,  on  two-stage  laryngectomy^  672 
Carless,  case  of  transhyoid  pharyngutouiy,  598 
CABirocaAN,  neurectomy  of  superior  maxtUary,  400 
Cabb,  case  of  intubation  of  larynx,  643 
Carson  (8t.  Liouis),  traumatic  cerebral  abscess,  269 ;  removal  of  endothelioma  of  dura 

and  brain,  352 
Carter,  thoracic  aneurysm  treat ctl  by  galvano- puncture,  817 
CA.SRLi.1,  case  t4   laryngectomy  for  growth  of  hyoid  bone,  67C ;  innominate  aneurysm 

treatetl  by  Maccwen^s  metbotl.  Si 6 
Gatucart,  metboil  of  securing  lingual  arteries  in  removal  of  tongue,  5S8 
CttAMPNEY8,  emphysema  after  tracheotomy,  638 
CBAtJFFARB,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740 
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CuAUVfiL,  restoration  of  upper  lip,  543 

CUAVASSE  (8ir  T.).  interacapulo- thoracic  lUDfiutation,  222,  225,  227  ;  neurectomj  of  Becond 
division  of  fifth  nerve,  400 ;  case  of  CBSopbagiial  [>ouch,  727 

CHEADLE,  and  Sir  T.  SMITH,  foreJgD  body  in  bmnchiw,  652 

CtiKrNG^  CB.  (Watoon),  reduction  of  dislocated  hesd  of  bameras  bj  operation^  195  ; 
nietbcul  of  removal  of  Mrapula,  215  ;  drainage  of  Ijiteral  ventricles,  593  ;  use  of  bone-gnifta 
in  rhinoplasty,  455  ;  removal  of  growtlis  of  tonsil,  610,611  ;  preliminary  ligature  of 
cxterriAl  carotid,  613  ;  preliminary  tracheotomy,  614  ;  after-treatment,  615, 619 ;  resec- 
tion of  internal  jugular  in  removal  of  tul>erculou8glaQd8«  718  ;  mortality  after  removal 
of  breast^  821  ;  resulte  of  removal  of  brcant,  822  ;  local  recurrence  after  removal  of 
breaat,  823 ;  treatment  of  pectorals,  827  ;  operative  interference  in  supra-claricular 
difioue,  830 ;  MeideDhain-Stiles  openntion,  B33 ;  exploratory  inciidou  before  removal 
erf  brcttst  condemned,  833  ;  incisions  for  removal  of  breust,  834  ;  value  of  first  operation 
ia  carcinoma  of  breast^  85S 

CHBTir£f  C.B.  (Watbok»  ami  Buruhard),  amputation  of  fingers,  7. 10 ;  operation  for 
coiitmcitxi  palmar  fascia^  ^^  :  suture  of  tendonn,  41,  42,  44  :  amputation  through 
wrist-joint,  80 ;  amputation  of  forearm,  96  ;  amputation  at  elbow-joint,  101  :  opera- 
tion for  injuries  of  lower  end  of  humerus,  108;  exctt^ion  of  elbow  joint  by  lateral 
incisions,  114,  119;  cuision  of  dbow-joint,  123;  elongation  of  contracted  triceps 
tendon,  128  ;  mollified  circular  metliod  of  amputjition,  157  ;  bone  grafting,  i6i  ; 
importance  of  early  excision  in  tubcrculoue  diwcftse  of  Kboulder-joint<  193  ;  excision  in 
unreduced  dislo<'ation  of  uhoulder-joint,  195  ;  Thiersch^H  method  of  Bkin-grafting,  233  ; 
method  of  marking  out  fiap  before  operation  on  brain,  367  ;  nitric  acid  in  lupus,  423  ; 
conceabaient  of  ^tula  after  remoTal  of  upper  jaw,  487  ;  undermining  in  plastic 
surgery,  530 

Chiene  (G.  L,),  local  analgesia  in  incision  of  cheat,  868 

CyiLDBf  method  of  passing  suture  in  deft  palate  operations,  554 

Ch OPART,  restoration  of  lower  Up,  534 

Chribtlak  (Boston),  dermoid  cysts  01  anterior  mediastinum,  889 

Church  (tSir  W.),  emphysema  from  foreign  body  impucte<l  in  assophagus.  722 

Churton,  rapid  extension  of  thoracic  aneurysm  after  operation,  8og 

CINI8ELLI,  aortic  aneurysm  treatetl  by  galvano- puncture,  817 

Clark  (Le  Gros),  depres!f*e<i  fracture  of  skull  in  early  lifo,  248;  ligature  of  oommou 
carotid  for  stab  near  angle  of  jaw,  756 

Clarke  (BKrcE),  excision  of  lupus,  427 

Clarks  (Jacksok),  tcndon-trant^plantation  in  infantile  paralysis,  63 

Clarke  {.L  Mitchell),  and  Morton^  symptoms  of  cerebellar  aheceas,  303 

CLilfOT,  operatitfn  for  haredip,  523 

Clouston,  trephining  in  general  paralysis  of  the  insane,  390 

Glutton,  cases  of  e  ml  oh  teal  sarcoma  of  imlius,  91  ;  erasion  of  clbt^w-joint,  123;  neu 
tomy  of  second  tli vision  of  fifth  nerve,  400  ;  date  of  operation  for  cleft  ]nilate, 
incisions  in  this  operation,  555  ;  treatment  of  thyroid  cysts,  709,  710 

Coaxes,  injet!tion  of  uasvi  with  itxiinc,  448 

OOBB  (F,),  displacement  of  ulnar  nerve,  130  ;  interacapulo- thoracic  aropntation,  221,  224, 
227 

Cock,  oe»ophagotomy,  723 

Cookls,  distal  ligature  in  aortic  ancuryi-im,  813 

Cocks,  mucus  in  tracbeotomy-tulx^s  after  operation,  634 

CoDD,  intubation  of  larynx,  640,  641,  64 z,  643,  G44,  646 

CoEK,  adhi^ious  in  traumatic  epilepsy  between  brain  and  pla^  280 

OOUEN,  tracheotomy  tubes*  in   bronchi,   652,   653  ;  quest  ion   of  operation   in  extrinsic  ^ 
laryngeal  c^rcinoiua,  657  ;  chief  period  of  danger  after  laryngectomy,  675 

CoLEY,  value  of  operative  interference  in  supra* clavicular  disease  secondary  to  cancer  of 
breast^  831 

Collier,  successful  case  of  saline  infusion  in  collapse,  140 

Collins,  results  of  ofierative  treatment  of  cerebral  abscess,  301 

Colliks  (T.),  gliomata  of  both  ayes,  451 

COLLIN8ON,  excision  of  both  eU)OW- joints  fur  osteoarthritis,  109 

Ck)NKELL,  correction  of  saddle-nose  by  paraffin,  464 

CoNTE  (Le),  in terseapulo- thoracic  amputatioUt  223,  224 

Continental  Surgeons,  re^^uUs  of  trephining  for  traumatic  epilepsy,  276 

Cooke,  methmi  of  Storrs  for  neurt^ctomy  of  superior  maxillary,  401 

Cooper  (Sir  A,),  trephining,  253  ;  attempted  ligature  of  first  part  of  subclavian,  790 

Cooper  (of  San  Francisco),  o{)eiatton  in  cases  of  acromio-clavicular  dislocation,  231 

Cof  EMAN,  venaaection,  132 

CoFFiNGER,  succeBsfui  ligature  of  innominate,  794 

CotJPER,  iron  spike  in  akuli  3 28 

CouTTfl,  cases  of  purulent  pericaniitis,  892,  893 

Cr^e,  myxuidema  after  removal  of  thyroid,  689 
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Crtle,  cocainisation  of  nerves  in  ampumtions,  226  ;   fncislon  in   Liryngfctomj,  66g  ; 

tcmponiry  closnre  of  carotids,  763 
Cmpps,  mfxlification  of  Avelin^^s  method  of  transfusion,  143 :  source  of  hjemorrhage  from 

stab  near  angle  of  jaw,  756  ;  ligature  of  extemjil  carotid,  766,  767 
Croft,  pranulatlng  flaps  in  plastic  surgery,  531  ;  suocea^ful  tracheotomy  iq  infancy,  626 
OUMSTON,  removal  of  one  half  of  thyroid  compared  with  enneltiation  of  adenomata,  696  ; 

sareoma  of  thyroid,  706 
OCETIS  (H,  F.),  partial  thrmideetomy   for  exophthalmic  goitre,   70a  ;   coraparefJ  with 

removal  of  cervical  sTm|>atheti<3,  740,  741  ;  snciseasful  ligature  of  innominate,  796 
CUSAOK,  case  of  ligature  of  subclavian,  789 
CdshiN'G  (H.>,  C^rilejs'  rofihoil  of  co^ninisation  of  nerve«  in  large   amputations,  226  ; 

method  of  removal  of  Ga^werian  ganjflion,  414  ;  facio-aeeessory  anastomosis  in  a  case 

of  injury,  419  :  value  of  atropia  before  operations  on  cesophagus,  730 
CZERKY,  mc'thiHl  of  tendon-lengthening,  46  ;  Geaophagectomy,  725 

Da  Costa,  resuU^s  of  trephining  for  traumatic  cpilepgy*  276  ;  of  craniectomy  for  micro- 
cephalos,  3S8  ;  in  traumatic  insanity*  391 

Dana,  niortalitj  of  operations  for  microcephaluA,  $S& 

Daniel,  cases  of  ^areonm  of  thyroid^  705 

Davies-Colley*  dislocation  of  thumb,  difficulties  in  reducing,  14;  partial  removal  of 
heati  of  humerus,  205;  niode  of  excision  of  nievi,  442;  date  of  operation  for  cleft 
paUte,  549  ;  operation  for  cleft  palate,  559 

Davis  (G.  K.,  of  Phihwlelphia).  osteotomy  for  cubitus  Taru^,  121 

Dawbaen,  excision  of  external  carotid,  772 

D15AN,  met  In  M I  of  exposing  the  chief  intracranial  complications  of  otitis  media,  509 

DEANi^LEY,  treatment  of  vrounded  thomcic  duet,  715 

Delavan,  fatal  hfcn^orrhage  after  removal  of  adenoids,  473;  reaults  of  tbyrotomy  for 
laryngeal  carcinoma,  660;  preliminary  trachtiotomy  in  laryngectomyt  667;  after- 
treatment,  C74 

Deldeme,  decortication  of  long,  876 

DELPBce,  ligature  of  fir«t  part  of  axillary  artery  before  amputation  at  the  shoulder- joint,  i8i 
Dkmandre,  partial  removal  of  scfipubi,  214 

Db  Morgan  (Campreli.),  operation  on  spinal  accessory,  735 

Dendy,  craniectomy  for  microcephalus,  390 

Dennis,  indented!  fracture  in  a  child,  255 

Denonvtllebs,  partial  rhinojdaRty,  462 

Dent,  Berger's  amputation  in  recurrent  carcinoma  of  breast,  858 

Db  Quebvain,  cases  of  (e?><:>phtigectomy,  726 

DCSAULT,  restoration  of  Steno's  duct,  421 ;  cherry-stone  long  retained  in  larynx,  649 

DesQuin,  methml  of  tendon -grafting,  52 

De  ViLniss.  erantectoray  forceps,  371 

Dewes  and  Head,  dyapncea  in  bronchoeele,  678 

DiD«JT»  o|)eration  for  webbed  fingera,  27 

DiKEKENBACHp  Incision  for  removal  of  upper  jaw,  484;  restoration  of  lower  lip,  534; 

restoration  of  mouth,  541  ;  restoration  of  upper  lip,  543 
DOBSOKf  removal  of  both  upper  jaws,  510 
BoMiKiCK,  excision  of  el  bow- joint  in  military  surgery,  120 
Do  RAN,  oc>phorectomy,  860 

Dcm'D,  cheiloplasty,  537  ;  removal  of  tuberculous  cervical  glands,  719 
DOWNIE  (W.),  correction  of  saddle-ooae  by  paraffin,  463  ;  removal  of  foreign  body  from 

lar^iix,  649 
DoTEv,  perforator  and  burr,  373  ;  guarded  saw  and  chtsel,  376,  377  ;  hemicraniectomy  in 

niicrocephalus,  387 
Drobxik.  transplantation  of  tendons  in  infantile  paralysis,  54 
Drummond,  cases  of  malignant  growth  of  skulU  240 
DrBREtfiL,  method  of  amputation  at  m-rist- joint.  Si 
DOXCAN  (J.),  spontaneous  disappearance  of  nsevi,  441  ;  electrolysis,  443 
DOPLAY,  method  of  tendon -an  as  tomnsis,  44 
DupL7YTBE?r,  contracted  palmar  fai^cia,  operation  for*  28  ;  fissured  fracture  of  skull,  250  ; 

fatal  hremorrhage  after  removal  of  naso- pharyngeal  fibroma,  492 
DrfRAKTE,  incision  in  laryngectomy,  672 
DiruHAM,  tmeher)tomy  tube**,  630,  705  :  foreign  iMxlies  in  bronchi,  65a,  653  ;  hsEmorrhage 

from  injury  to  common  carotids  750 
Durham  (H.  EX  thyro-glossal  cysts,  721 
DuRSDALE,  use  of  motors  in  craniectomy,  371 

ECMEVEKRIA,  cxostosis  in  traumatic  epilejisy,  277  ;  cyst  in  traiimutic  epilepsy,  278  ; 
Bbroma  of  supra-orbital  nerve  causing  traumatic  epilepsy,  aSo  :  on  results  of  traumatic 
epilepsy  once  declared,  285 
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Edmunds,  ligature  of  large  arteries,  797 

Edwards  (J.  H.)«  X-ray  dermatitis,  429 

ElSELBERO,  raidignant  adenoma  of  thyroid,  704  ;  valne  of  remoTal  of  sympathetic  of  neck 
for  exophthalmic  goitre,  741 

Erichhen,  (Sir  J.  E.),  bearing  of  tendons  of  wrist  on  resection,  67  ;  amputation  at 
shoulder- joint  for  axillary  anenr^'sm,  179  ;  excision  of  shonkler- joint,  192 ;  rhino- 
planty,  459  :  old  operation  for  ligature  of  common  carotid,  764  ;  causes  of  failure  after 
ligature  of  common  carotid,  766 ;  ligature  of  subclaTian  for  axillary  aneurysm,  783  ; . 
wound  of  supra-scapular  artery  in  ligature  of  subclavian,  789  ;  causes  of  dGeath  after 
ligature  of  subclavian,  789  ;  ligature  of  first  part  of  subclavian,  790 ;  diagnosis 
between  aortic  and  innominate  aneurysm,  810 

EsMARCH,  wire  splint  for  excision  of  elbow- joint,  116;  excision  of  elbow-joint  in 
military  surgery,  120 ;  operation  for  fixity  of  lower  jaw,  513. 

Estlander,  mortality  after  removal  of  upi^er  jaw,  489 ;  resection  of  ribs  for  old  empyema, 

873 
EuLENBURG,  casc  of  stretching  facial  nerve,  416 
Eve,  transplantation  of  tendons  in  infantile  paralysis,  55  ;  cystic  epithelial  new  growths 

of  jawM,  478  ;  fisb-bonc  impacted  in  oesophagus,  wounding  heart,  724 

Faooe  (Hilton),  question  of  capsule  in,  and  morbid  changes  around  glioma  of  brain, 
379?  380  ;  cerebral  abscess  and  thoracic  disease,  871 

Farabkuf,  |>osition  of  finger- joints,  i  ;  methods  of  amputation  of  fingers,  4,  9,  11  : 
di8l(>cation  cf  thumb,  14  ;  amputation  at  wrist-joint,  80  ;  determination  of  course  of 
nulinl  and  ulnar  arteries,  87 ;  amputation  of  forearm,  95  ;  amputation  through  elbow- 
joint,  loi  :  excision  of  elbow- joint,  no,  115,  121  ;  amputation  of  arm,  158  ;  ligature 
of  axillary  artery,  174,  176 ;  amputation  at  shoulder-joint,  183,  185,  186  ;  excision 
of  shoulder-joint,  202,  208 ;  interscapulo-thoracic  amputation,  221,  223 ;  ligature  of 
external  caroti<i,  771 

Faure,  facio-acccKsory  annAtomosis,  419,  420 

Fearn.  case  illustrating  difliculty  in  diagnosing  growths  of  jaw,  479 

F^LIZRT,  aid  to  finding  upper  end  of  tendon  in  tenorraphy,  44 

Fenoer,  sudden  death  after  operation  for  exophthalmic  goitre,  701 

Fenoer  (and  Lee),  motleof  exploration  in  cerebral  abscess,  271 

Ferguson  (Chicago),  on  Hronhy's  operation,  572. 

FERGU88ON  (Sir  W.),  removal  of  metacarpal  bone  of  thumb,  13;  after-result  of  partial 
excision  of  wrist,  78  ;  value  of  amputation  at  the  wrist-joint,  79  ;  removal  of  scapula, 
214,  220;  incision  for  removal  of  upper  jaw,  484  ;  best  time  for  operating  for  bare- 
lip,  516 ;  treatment  of  premaxillary  l>one,  527  ;  cleft  palate,  550,  558 ;  cirsoid 
aneurysm  of  scalp,  768  ;  aneurysm-needle,  786 ;  haemorrhage  after  ligature  of 
subclavian,  788 

Ferrer  (of  San  Francisco),  antrectomy,  295 

Ferrier,  question  of  operation  in  cerebral  new  growths,  361  ;  siteof  palliative  trephining, 
365 ;  infiltrating  nature  of  glioma,  379  ;  liability  of  patients  witn  cerebral  growth  to 
sudilen  death,  386 

Fetterolf  (Philadelphia),  risk  of  reflex  irritation  of  jHiripheral  branches  of  fifth  nerve, 
332 

FiDDES,  removal  of  tongue.  584 

FiLLENBAUM  (Von),  mcth<Ki  of  tenorraphy,  45 

Fischer  (of  Breslau),  relief  from  operations,  even  if  impel  feet,  on  cerebral  new  growths, 

364 

FfiOURKNS,  jMissiblo  results  of  bullets  left  in  brain,  323 

Fluhrer,  case  of  bullet  removed  from  brain,  321 

F0R8TKR  (Cooper),  remedy  for  flail- joint  after  excision  of  elbow,  122  ;  avulsion  of  naso- 
pharyngeal fibroma.  491  ;  successful  tracheotomy  in  infant  of  eleven  months,  626 

Foster  (Sir  H.)»  embolism  after  paracentesis  of  chest,  863 

Fouiii8,  laryngectomy,  676 

Fowler  (O.  K.),  decortication  of  lung,  876 

Fox  (W.  R.),  localisation  of  bullets  in  brain  by  Rontgen  rays,  326 

FoY,  severe  hemorrhage  during  removal  of  small  goitre,  685 

Frankel,  fretjuency  of  complicated  cranial  sinus  disease,  335  ;  tracheotomy  with  cocaine, 
650  :  laryngeal  carcinoma,  656 

Frazier  (C.  H.),  cerebral  oeflema  occurring  during  operations  on  brain,  377  ;  surgical 
aspect  of  growths  of  cerebellum,  380 

Freeman  (of  Denver),  use  of  egg-membrane  to  prevent  adhesions  after  trephining  for 
traumatic  epilepsy,  282 

Fripp  (Sir  A.  and  Mr.  Swan),  sarcoma  of  tongue,  607 

FULLERTON,  successful  removal  of  coin  lodge<i  seven  months  in  cesophagus,  722 

FURNEAUX  Jordan,  method  of  amputation  at  shoulder- joint,  191 ;  removal  of  naso- 
pharyngeal fibroma,  495 
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OairdNKB  (Pi"ofOi  ilyapnoea  in  .ii>r(  ic  Auetirjsm,  *i48 

Q  Ail  GEE,  sudden  cessation  of  breathing  iti  cerebral  abscess,  271 

Gahle^t,  lu{>tts  and  X-myg^  431 

GANT^sttw;  507 

Gerhardt,  dyspnoea  in  aortic  fttieurysm,  647 

Gebster,  resection  and  suture  of  capsule  111  recurrent  dislocation  of  shoulder-joint,  199  ; 
results  of  trephining  for  trftumatic  epilepsy,  274  ;  hipnrorrhage  in  trcpliiniug  for 
traumatic  epilejiayj  279  ;  cerebral  cyst  anti  traumatic  epilepsy,  2S2  ;  use  of  gold-plntc 
to  prevent  adbesiona  between  scalp  and  dura  malt^r  after  trephtniDg  for  traumatic 
epilepsy^  282 

GiBB  (Sir  D.)j  removal  of  isthmus  in  enlarged  thyroid,  696 

Gibson  (of  New  York),  case  of  siipjjuration  in  frontal  sinuses,  336 

Gte»on  (Vtm),  lesions  in  traumatie  epilepsyt  280 

GiOLi,  flaw,  369,  374 

OiDftDAKo,  anture  of  left  auricle  of  heart,  896 

CJjUABJ},  method  of  dealing  with  te^ophageal  pouch,  731 

(3 LUCK,  db<tftncc-6ntnrc9  in  tenorraphy,  49,  50  ;  value  of  operation  in  extcnsiTC  carcinoma 
of  larynx,  657 ;  local  analgesia  in  thyrolomy,  662  1  personal  results  in  unilateral 
laryngectomy,  664  ;  in  complete  laryngectomy,  666  ;  removal  of  glamts  in  laryngec- 
tfimy,  671  ;  modilied  laryngectomy,  671  ;  o^ieration  in  extrinsic  diaease,  673  ;  artificial 
larynx,  675 

GOADm%  tuberculous  infection  of  maxillary  antrum,  504 

GODLEE,  level  of  lower  opening  of  naso-frontal  duct,  329  ;  case  of  removal  of  cereliral 
growth,  338,  346  ;  stretching  facial  nerve,  416,  417  ;  epithelioma  involvinjf^  both  antra, 
510;  ca«e  of  deep-«eaie<l  growih  of  neck,  715  ;  incision  of  chronic  effusions  in  cheat, 
865  ;  aid  to  dispensing  with  drainage  tube  after  empyema,  871  ;  cerebral  absccaa  in 
thoracic  disease,  871,  872  ;  ou  Eioute  absceaa  of  lung,  881  ;  al>8ces8  due  to  foreign  txnly, 
8S1  ;  hydatid  of  lung  and  pleura,  8S2  ;  bronchiectatic  cavities,  883  ;  tuberculous 
cavities,  883  ;  operation  of  opening  ubaccas  in  lung,  8S4,  885 

GOLDTNO  Bird,  curette  for  adenoids,  471  ;  case  of  thyrotomy  for  removal  of  bone  from 
larynx,  621  ;  tracheal  dilator^  632,  650 

Qoot>ALL  (Dr.  E.  W.),  iniluence  of  antitoxin  treatment  on  recovery  after  tracbeotomy  for 
diphtheria,  626  :  on  intubation,  641.  642,  643,  646 

GoODALL,  lodgment  of  foreign  1>w:iy  in  bronchus,  O52 

GooDHART,  eystfi  of  cerebellum,  360  ;  value  of  Margate  air  after  operations  for  empyema, 
870 

Gordon  (A.  K,),  indications  for  tracheotomy  in  laryngeal  diphtheria,  628 

GosTLiNG,  case  of  tenorraphy  and  diataucC'SUtures,  48 

GoUGET,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740 

Gould  (P.)*  redaction  of   displaced    he^d    nf    humerus    by  operation,   195  ;    value  of 

Iialliative  trephining  in  cerebral  new  growths.  365  ;    deformity  after    removal    of 
ower  jaw,  and  artilicial  mantlihle,  509  ;  X-ray  treatment  of  malignant  disease.  S60 
GOWERS  (Sir  W.),  ccrebml  aljscess  and  thoracic  disease,  872 
GttAEFB,  case  of  ligature  of  innominate  fatal  by  haemorrhage  oti  sixtieth  day,  808 
GHAVEts,  form  of  bronchoccle,  thyroidectomy  in,  697  ;   removal  of  cervical  sympathetic 

for,  740 
Gray,  tendon -transplantation,  62 

Greek  (of  Harvani  University),  ditlicuUy  of  diagnosis  of  cerebellar  abscess,  303 
Gbeen,  ciisc  of  li^ture  of  ftulw^lavian,  786 

GiiEtJORV  (of  St.  Louis)^  treatment  of  Imnd  flayed  by  machinery,  17 
(Mui-'FlTHa  (Cardiff),  resection  of  sternum  for  sarcoma,  879 
Griffjth«  (of  Cambridge),  case  of  8p<intaneous  palmar  aneurysm,  40  ;  microcephalic 

skulls,  386  ;  operation  for,  389 
Griffiths  (F.).  injection  of  njevua  with  boiling  water,  770 
Giiofks,  lodgment  of  foreign  body  in  bronchus,  652 

Ouubbe,  value  of  limited  dermatitis  in  X-ni}"  treatment  of  malignant  disense,  860 
GufeRiN,  operation  for  naso- pharyngeal  fibroma,  497 
GUNN,  need  of  early  trephining  in  tlepressed  fractures,  246 
Gdelt,  excision  of  the  wrist  in   military  surgery,  77;  injury  to  circumflex  artery  in 

excision  of  the  head  of  the  humerus,  207 
GuasEXBAUEK,  restoration  of  cheek,  546 
GuTHiiiE,  ligature  of  the  common  carotid  in  cut  throat,  750 
GUYON,  ligature  of  external  carotid,  767 

Haqki>ork,  operations  for  hare-lip,  524,  526 
Hahn,  unilateral  laryngectomy,  664  ;  tampon-tube,  668 
Hall  (Mai^hhall),  suhcutaneous  discission  of  n^vi,  446 
Hall  (F,  i>e  H.).  dyBpncea  in  aortic  aneurysm,  647 
HAL8TEAD  (A,  E.,  Chicago).  case  of  oeaophagcal  pouch,  731 
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Hai^tead  (0.  E*)*  infmntile  diarrhoea,  576 

Hai^ted  CT.  £.)•  cam bi nod  antitoxin  and  intubation  trt^ainient,  644 

Hai,«ted  (W,  S.),  mortality  aft^r  removal  of  breaat.  821  ;  results  of  remoTal  of  bre«eU 
822  ;  treatment  of  pectoral  muficle*,  826;  nee<l  of  removal  of  whole  di^cnse  in  one 
jMt'CC,  82S  ;  opcratiro  interference  in  fiupra-clftvlcuiar  disease,  830,  831  ;  operation  for 
removal  of  breaj^t,  840,  841,  S43,  850 

Hahiltom  (of  Chicago),  exploration  in  traumatic cpilei*sy.  279 

Hakdlev,  centrifugal  spread  of  mammary  carcinoma,  and  ita  relation  (4>  op^nntioiifi,  835, 
836,  837 

Hakdik,  operation  for  cantractcd  pftlmur  fascia,  31  ;  method  of  rhinoplasty,  461 ;  method 
of  passing  sutures  in  cleft  patat'C  op«mtions,  554. 

Uarb,  on  vemesection*  131,  132 

HAitaANT,  case  of  Beparntion  of  bead  of  radiuB,  iz6  ;  case  of  Nliiteral  divitiion  of  spinml 
accsessorieft,  736 

HARTLBY,  partial  thyroidectomy  for  exophthalmic  goitre,  70a,  703 

Habtlky-Kraubk  operation  00  Oasserian  ganglion,  406,  414 

Haktiet.  intrinsic  carcinoma  of  larynx  becoming  cxtrinmc,  656  ;  techniqiM;  of 
laryngectomy,  670 

HA.9LA1I,  removal  of  clavicle  for  p^^rioislcal  sarcoma,  329  ;  successful  removal,  after 
skiagraphy,  of  foreign  bodies  inipactecl  in  cesophagos,  722 

Hawabd  (W.),  one  cause  of  obatiiiate  oxisna^  465  ;  improvement  of  sf>eech  af'er  deft 
palate  o^jemtions,  574  ;  ligature  of  lingual  artery  for  recuri-ent  epithelioma  of  tongue, 
746 

Haykbs,  case  of  depressed  fracture  in  infancy,  successf  uHy  trephined,  248 

HAYinfiS  (New  York),  plastic  sttrgery  of  cheek,  545 

HkAXIT,  oiieration  for  cen-bral  gumma,  360 

Heath  (C.),  amputation  of  fingers,  4,  8.  ri  ;  excision  of  the  elbow-joint,  113  ;  injury  to 
ulnar  nerve  during,  113  ;  ligature  of  brachial  artery,  152  ;  ligature  of  axillary  artery, 
175  ;  ampuUtion  at  shoulder- joint  for  gangrenous  cellulitis,  178  ;  amputation  at 
shoulder- joint  for  subclavian  anenrysiu,  179  ;  diagn^jsia  of  growths  of  jaws,  478,  479, 
480  ;  removal  of  lower  jaw,  505,  506,  507  :  fixity  of  lower  jaw,  511,  513,  514  ;  aid  in 
meeting  hasmorrhnge  aft4?r  removal  of  ti'jngue,  589  ;  aneurysm  of  external  carotid, 
754  ;  diagnoitis  of  aortic  and  innominate  aneurysm,  810 ;  distal  ligature  in  thoracic 
aiieurysm*  Si 3  ;  use  of  pins  in  aneurysm,  814 

llKATU  (of  Manchester),  palliative  trephining  in  cerebral  new  growth,  364 

Heiuenhais,  carcinoma  of  breast,  826 

Heuoott,  removal  of  naso-pharyugeal  fibroma,  495 

llEBMAXN,  treatment  of  recurrent  mammary  cancer  by  oophorectomy  and  thyroid 
extract,  860 

Hburtaux,  removal  of  npper  end  of  humerus,  for  sarcoma,  200 

Hbwktscw,  cJise  of  tmumatic  sarcoma  of  skoll,  240 

Hkwitt  (F.  n.),  anaesthetics  in  operations  on  head,  251  ;  on  the  preliminary  injection 
of  morphine  in  these  cases,  367  ;  inter-dental  prop,  470  ;  position  of  patient  in 
removal  of  adcnatds,  470  ;  gag,  5S5  ;  gag  for  eilcntulous  jaws,  582,  587 

Hi  BBS,  tendon- transplantation  in  inf  untile  paralysis,  64 

Hicks,  transfusion  of  blood  and  st^lium  phos[)hatc,  144 

Hill,  operations  for  wounds  of  heart,  893,  895 

Hill  (E  . ),  transf  usion  aft  er  re  m  oval  of  scap  u  1  s ,  217 

Hill  (Dr*  L,J,  on  the  eerelmil  circulation,  393 

Hilton,  metbod  of  ojieniDg  deep  ab^eease*,  36  ;  injury  to  nerves  in  venreaection,  134  ; 
depressed  fracture  over  frontal  sinuses,  247  ;  usual  cause  of  hydrocephalus,  392  ;  case 
of  fixity  of  mandible,  511 

Holdkn,  case  of  amputntiou  at  shoulder-joint  for  subclavian  aneurysm,  178  ;  on  tre- 
phining. 253  ;  hvndmarkfi  for  exit  of  divisions  of  fifth  nerve,  399  ;  surface- marking  of 
bifurcation  of  trachea,  633 

HoLM£8,  palmar  aneurysm  of  embolic  origin,  40  ;  ease  of  excision  of  both  elbow-jointa, 
no  ;  extent  of  bone  sections  in  excision  of  elbow- joint,  114  ;  artcrio-venons  ancurj-sm 
of  brachial  at  bend  of  ellmw,  147  ;  excision  of  shouhler-joint  in  old  unreduced 
dislocations,  194  ;  trephining  for  extradural  pus,  25G  ;  case  of  middle  meningeal 
haimorrhage,  263  ;  Ndlaton's  operation  for  bare-lip,  525 ;  treatment  of  premaxillary 
bone,  526  ;  foreign  bodies  in  larynx,  621 ;  size  of  tracheotomy  tubes,  631  ;  lar^Tigeo* 
toray  in  extra- laryngeal  carcinoma,  656  ;  growths  of  neck,  713  ;  pressure  on  common 
carotid  and  vertebral  art/criefl,  780  :  diagnosis  of  thoracic  aneurysms,  811  ;  choice  of 
vessel  for  ilistal  ligature,  812  ;  gal vano- puncture  in  aneurysm,  817 

Holt,  case  of  aneuri^em  of  brachial  artery,  166 

Hopkins,  case  of  injury  to  the  superior  longitudinal  sinus,  248 

HoRROCKS,  injection  of  saline  fluids  136 

HoRfiLEY  (Sir  v.),  serailonar  liap  in  trephining,  231  ;  ligature  of  veins  before  excision  of 
brain  substance,  283  ;  ligature  of  internal  jugular  in  thrombosis  of  lateral  sinus,  311  ; 
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reniovAl  of  Labercalar  prowthg  from  brain,  356,  358  ;  removal  of  p:iimmnU  from  brain, 
359  1  operation  on  brain  in  two  stages,  37a;  cnmieclotuy  in  microc^plmlu^  3S8  ; 
operative  procedures  on  the  bniin,  365,  367,  372,  378,  382  ;  bone-forceps  for  craniec- 
tomy^  307  ;  pathology  of  trigeminal  neuralgia,  398  ;  ncarectoiiij  of  third  divisioTt  of 
tiftli,  403  ;  rt'flult*  of  removal  of  (las&erian  ganglion, 414  ;  niyxcedcma  after  removal  of 
the  thyroid  gland,  687,  688,  689 

HowsE  (Sir  H.)t  ea*^  of  piia  between  akall  and  dura  mater.  260  ;  size  of  tracheotomy  toljea^ 
631 

HcETEit,  mctb«xl  of  ejtciHifm  of  elbow-joint^  119 

HtTGUENiN,  diftieidty  of  diagnoKiB  in  cerebral  abscess,  270 

HULKE,  fracture  about  iiiner  angle  of  orbit,  249  ;  coset*  of  ti-anmatic  cerebral  abscess,  269, 
270,  272;  hemiplegia  iii  head  injuriea,  270;  eatiC  of  doubtful  Lpilepsy  after  head 
injuricj^,  285  ;  extraction  of  foreign  body  from  bronchus,  654  ^ 

HUMPHRV  (Sir  G.  M.),  o6tA.^oarthritifi  of  lower  jaw,  511 

Hunter  (Dr.  WJ,  on  ealine  infusion,  135  ;  on  transfusion,  142,  144;  on  tranfifueion  of 
blood  with  sodium  phosphate,  144 

HlTRBY,  dyspnosa  in  bronchocele,  677 

Hutchinson  (.J,),  re^nlt  of  partial  excision  of  wrist,  78  ;  removal  of  upper  part  of 
biimeruH  for  sarcoma,  201 ;  mode  of  preventing  hajmorrba|it!  in  removal  of  large 
gmwtbfl  of  frcalp,  237  ;  cases  of  eattrifcdnral  pus,  259  ;  pupil  iu  middle  meningeal 
hemorrhage,  262  ;  treatment  of  lupus^  423  ;  of  rotlent  ulecr,  433  ;  exostoses  of  upper 
jaw,  480  ;  early  involvement  of  the  glands  in  tongue  cancer,  579  ;  removal  of  the 
toogiic  by  the  eernseur,  599  ;  cancer-erytbeiimT  829 

Hdtchinson  (J,,  jun.),  removAl  of  fraclurei  epicoiidyle  of  hnmenis^  121  ;  question  of 
value  of  osteoplastic  flap  in  brain  surgery;  369  ;  pathology  of  tic  douloureux,  397,  398  ; 
indications  for  operations  in  epileptifomi  neumlgia,  398  ;  on  Thiersch's  method  of 
avolsion  in  neurectomy,  398  :  on  Carmxihan's  operation*  401 ;  Riti*  of  trcpbiidng  for 
inferior  dental,  403  ;  iotnicranial  rejicction  of  eecond  division  of  tlfth  nerve,  405  ; 
technique  of  removal  of  Oasscrian  ganglion,  406,  407,  408,  410,  412,  414,  415  ;  reijuUs 
and  mortality  of  the  operation,  413,  414 

HUTTON,  incision  and  drainage  in  empyema,  8-67,  869 

Indian  method  of  rhinoplaaty,  458 

IsKAKL,  operation  for  saadle- nose,  454;  plastic  surgery  of  cheeky  544 

Italian  method  of  rhinoplasty,  460 

Jaboulay,  removal  of  oeirlcal  sympathetic  for  exophthalmic  goitre,  740 

Jack&on  (Chevalier),  diagnoeis  of  laryngeal  careinoma,  655  ;  usual  site  of  early  extrinsic 

disease,   656 ;  involvement  of  glands  in  laryngeal  carcinoma,  657  ;   indications  for 

thyrotomy,  659  ;  aniesthetic  in  Ihyrotomy,  662  ;  risk  of  curette  in,  663 
Jack&c*n  (J,  HuGHLiNt;*),  epilepsy,  273  i  faud  intracrHnial  pressure  in  new  growths,  336 
jACOBSTHAtr,  distal  ligature  in  innominate  aneurysm,  813 
Jacobv,  mortality  of  Mpcrri*'  -    *   -  microcephalus,  387 
Jennings,  case  of  (niusfn  sncious  anaimia,  143 

Je8A»h,  case  of  sitreteluTiL'^  r  e,  416 

JsasKTT  (B.),  removiil  mI    i  i  iole,  228  ;  operation  in  growths  of  neck^  713  ;  o<>phorectomy 

in  inoperable  cannr  .►t  i^reast,  859 
jEsaop  (T.  R*),  case  of  removal  of  arm  and  scapula,  227 
Johnson  (Raymond),  on  malignant  disease  of,  and  removal  of,  breast,  825 
Johnson,  painful  scar  cauBing  trismus  and  epilepsy*  280  ;  h'gature  of  common  carotid  for 

hamorrhage  from  wound  of  mouth,  756 
JOK^  (Sidney),  i-cmoval  of  Isthmus  in  bronchoceles,  697  ;  sarcoma  of  thyroid  gland,  705 
Jones  (B,X  splint  for  dtseaae  of  wrist,  74 

JON££L  (E.,  and  A.  H.  TuBBY),  transplantation  of  tendons  in  infantile  paralysis,  55  st  <^. 
J0NK8  (H,  Lewis),  electrolysis  in  narvi,  445 
JoNNBBCO,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740  ;  for  epilepsy, 

741 
JotTBEKT,  case  of  ligature  of  rmbotavian,  786 

Kasbabian,  light  treatment  in  rodent  ulcer,  436 

Kkeoan,  method  of  rhinoplasty,  456 

Keen,  operation  for  contracted  palmar  fascia  nuder  local  analgesia,  28  ;  operations  on 
m use Uio- spiral  for  wHst-droj*,  1O5  :  ligature  of  (irst  part  of  axillary  artery  l>efore 
amputation  at  shoulder-joint,  181  ;  on  Wyeth's  method  in  amputation  at  (he  shoulder- 
joint,  iSi  ;  interscapulo-thoracic  amputation,  222,  225  ;  excision  of  cortictd  centres 
for  epiile[«y^  283,  382  ;  localisation  of  bullets  in  bmin  by  Hfintgen  rays,  326;  use  of 
mallet  in  removal  of  skull*  376;  removal  of  growth  of  dura  mater,  352  :  result*  of 
operations  for  microcephalus,  388  ;  drainage  of  lateral  ventricles^  392  ;  on  the  use  of 
ergotine  lief  ore  operations  on  the  brain,  367  ;  exploration  of  brain,  377  ;  pathology  of 
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trigeminal  Deumlgia,  598  ;  remoTnl  of  GftSBerian  g»nglioii,  410.  4x4  ;  Btretchiof^  facial 
ucrire,  416,  417;  vidiie  of  Trendelen berg's  position  in  opemtioiis  on  pharynx  aiid 
larynx,  615,  674  ;  resection  of  upi>er  cervical  nerres  in  spasm txiic  tortic-DlUs»  739; 
rcmoral  of  sarcoma  of  chest  wall,  S77  ;  of  iternum,  S79 

Kgetlky,  ooDserTative  nuTgerj  of  hood,  18  ;  opeimtion  for  oontrocteil  palmar  fascia,  29, 
31,  35  ;  Icndon -transplantation  in  infantile  poraljflis,  63  ;  treatment  of  injury  about 
elbow- joint  in  young  subjects,  107 ;  Wolfe's  mcthfxl  of  skiD-graftingf  235 ;  plastic 
surgery,  529  ;  flap  f mm  ami  after  reroOTal  of  mole  from  face,  529 

Keknkdy,  metlMxiH  of  bkiu-gmftiug,  236;  operative  treatment  of  facial  paralyBis,  418  ; 
openitiou  for  M'&r  involving  brachial  pl«*Jius  and  birth -jjolsy.  742 

Key,  ligature  of  subclavian  for  axillarr  aneurysm^  783  ;  attempted  ligature  of  innominate, 
800 

KooHJER  (A.)t  result  of  Prof.  Kocher  s  operations  for  exophthalmic  goitre,  70 x 

KOCMER,  method  of  sawing  bone  in  excision  of  elbow-joint,  114  ;  remoTol  of  head  of 
humerus  by  posterior  incision,  203  ;  cysts  in  traumatic  epilepsy^  279  ;  replacement  of 
bone  after  trephining,  283,  2S4  ;  two-stage  o[>er8tioD  on  brain,  376 ;  antral  route 
for  neurectomy,  402  ;  Cushing*B  method  of  neurectomy,  414  ;  o{>erHtion8  for  tongue 
cancer,  later,  593  ;  older,  595  ;  carcinoma  of  fauces,  613  ;  median  pharyngotomv.  615, 
617;  myxcrdema  after  removal  of  thyroid,  687,  689;  incision  and  cnucleatora  in 
thyroidectomy,  691,  694  ;  treatment  uf  thick  isthmus,  692  ;  treatment  of  intra- thoracic 
bronchooelee,  695 ;  recnrrence  of  broncboccles  after  enucleation,  696  ;  ligature  of 
thyroid  Yeasels  for  bronchoeelea,  704,  707  ;  tracheiitiimy  during  thyroidectomy,  694  ; 
enucleation  of  thyroid  adenomata,  696  ;  wound  of  vertebral  artery,  779  ;  haemorrhage 
after  ligature  of  subclavian,  78S 

KocHLEB,  cxoetfjfles  in  traumatic  epilepsy,  277 

KoMio,  ofiteoploijtic  Hap  in  trei»hinin{;,  254.  36S ;  operation  for  saddle-nose,  454  ;  rhino* 
pkfity  by  dnuble  flaps,  456  :  operation  fur  bore-lip,  524  ;  flexible  tracheal  cannuhi,  680  ; 
resection  of  ehe^t  for  chondro-aaroonm,  879  ;  operation  on  [posterior  mecliostinamf  889 

RdEiTBS,  results  of  otitic  media,  287  ;  statistics  of  abscess  in  the  brain,  302 

KoitTE,  ca.si'!^  of  injury  to  axillary  artery  in  reduction  of  dislocated  ihqiilder,  177 

KltAUKB,  excision  of  lupus,  427 

KiiAUSfi,  Thiersch's  metho<l  of  avulsion  in  irigemliiol  neuralgia,  398  ;  neurectomy  oF 
sujierior  maxillary  by  plerygo-maxillary  route,  400  ;  removal  of  Gosserion  gani^Uon, 
406,  407,  4o8r  409, 410,  412,  413,  415  ;  resection  of  upper  cervical  nerves  for  spasmodic 
tortieollis,  739 

Kbibhabeb,  laryngeal  carcinoma,  656 

Kbonlein,  trephining  fur  middle  meningeal  haemorrhage,  261,  262,  264  ;  osteo-plo^tic 
resection  of  skull,  368  ;  of  outer  wall  of  orbit,  452  ;  mortality  after  removal  of  upjier 
jaw,  489 

KUMMfii^L,  nasal  ix>Iypi,  466  ;  electrolysis  in  noso-pharyngeal  fibroma^  493 

KtJ«TBR,  mortality  after  removal  of  upper  jaw,  489 ;  operation  on  posterior  medias- 
tinum, 889  ;  importance  of  *4paring  subrtcapular  nerves  in  removal  of  breast,  B^j 

KUTTNKR^  treatment  of  salivary  d^tuta*,  421 

Laboulat,  mobilisation  of  cranial  vault  in  microoephalus,  387 

Lack,  drainageptul>e  for  frontal  sinuses,  334  ;  nasal  snare,  466  ;  tapping  antrum,  502  ; 

radical  ofjcratioti  for,  504  ;  tracheotomy  and  thvrotoniy  for  laryngeal  papiilotnaUi, 

621 
LAKCA6BIRK,  light  tix^atment  in  luptis,  430 

Landaubb,  cam  of  txsiophageal  iwueh,  showjjig  value  of  skiagraphy,  728 
Lane  (J.),  removal  of  U>lh  upper  jaws,  510 
Lanh(W.  a.),  <jn  valine  infuMi(»n,  135  ;  bone  grafting,  163  ;  ligature  of  Internal  jngnlor 

in  thromlxTHTfi  of  lateml  sinus,  311  ;  date  of  opemiion  for  cleft  imlate,  549,  363  ;  onler 

of  operation  ntj  lip  and  palate,  550  ;  o|X'ralion  for  cleft  ].ialate,  563 
I.iNdE,  tran^pIantatioQ  of  tendotiB,  56,  57 
Lanoicnbbok   (Von),  ease  of  subperiosteal  excision  of  elbow-joint,   11 1  ;    suhpcriofeteal 

rc-^ctiiai  of  head  of  humeiu»,  209  ;  c^ombined  resection  of  humerus  and  elb»w-joint, 

210;  interscapulo-thiHTieic  amputation,  223;    rhinoploAty,  462;  operation  for  luiso* 

pbaryngcflj  fibruma,  by  no*e,  495  ;  through  jaw,  498  ;  meth<«i  of  cheil^jplasty,  534  ; 

melluMl  of  lateral  pbaryngolomy,  601,  611  ;  operation  in  growths  of  neck,  713 
Lakoenbeck  (G.  M.),  ligature  of  inferior  thyroid  artery,  708 
LAyNBLONOUE,  linear  craniectomy  for  microcephaly,  386,  388 
Launay,  double  guuiibot  woiind  of  heart,  894 
Lawrence  (Sir   VV,),  growth  from    dura    mater,   242 ;   method   of   removal    of   urso^ 

|>haryngeal  tibiiima,  495 
Lawbon,  tpiciition  of  opemtiun  in  bilateral  gliomata  of  eycbaliSp  451  ;  removal  of  tooth- 

plate  by  a'*"iihagotomy,  723 
Le  Bur  (and  CHiAEti),  laryngect-omy  in  two  stages,  672 
Le  Contb,  interscaptilivthoracic  amputation,  223^  224 
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Le  DlirNTiT,  methrMl  of  tcnorriip!ij,  42 

Lediakp,  bronehocele  mid  djt^pTirfa,  681 ;  ecuie  o(  OBSophagotomy,  725 

Lee  (anc)  Fen^^ek),  nnxle  o£  findingr  cerebral  &bfl<c€s,  371 

LbK|  ligature  of  inlernal  carotid  for  atab-wound,  775 ;  traumatic  aneuryam  of  interoal 

carotid,  777 
LeforT;  mortality  after  lignture  df  common  carotid  for  aneuryfim^  752 
Leonakd,  ftitme  harmful  rcisulis  of  X-ray  treatmeut  of  malignant  dincsiscs  860 
LEKMOYiiZ^  types  of  combined  craoial  sinus  disease,  335 
Letievant,  neurectomy  of  lingual  gustatory,  404 
Lkwtas,  Bucocfiaful  rase  nf  tiga^ure  of  innominate,  793 

LiDDHLL,  case  of  ligature  i>f  eommon  carotid  for  middle  meniiigeAl  hmxu^rrhagei  265 
LlMACHER,  varieties  of  malignant  bronchoceJe^  704 
Lincoln  (and  Crile).  cqsge  of  laryngectomy^  6(56 

LiNONEE,  infjueuce  of  age  on  recovery  after  tracheotomy  in  early  life,  626 
LiSTKB  (liord),  reiiection  of  wn»t,  67,  69,  71  ;   wiring    of    fractured    olecranon ^    128  ; 

excision  of  head  of  Inimerua  in  old  di8locations,  194  ;  ou  ligature  of  lunomiDate^  795 
LiSTON,  cnse  of  ligature  of  gubclavian,  786 
L1ZAH8,  ligature  of  innominate,  804 

LiTTLEWotm,  tendon -lengthening  in  iachiemic  paralyfil»,  64 
Lloyd  (Jobdan),  reduction  of  dislocated  finger  by  operation,  14  ;  treatment  of  stump 

after  removal  of  half  of  tongue,  591 
LOBKER,  resection  of  bone  as  an  aid  to  tenorraphy,  52 
LocKWiXJD,  droi>ping  of  eyel^all  after  removal  of  upper  jaw^  486 ;  ulcerating  carcinoma 

of  breast  a  fiource  of  septietcmia,  822 
LcEFFLER,  gunshot  injuries  of  shoulder,  210 
L0180N',  results  of  operations  on  wountk  of  heart,  893 
LON'GMOEE  (Sir  T,),  excision  of  the  wrist  in  military  surgery,  77  ;  excision  of  nidiufl  find 

ulna  in   military  surgery,  93  ;    excision  of  Hhoulder-joint»  192^  204  ;  exploration  of 

bullets  in  brain,  316 
LoVETT,  operative  interference  in  recurrent  difllocalion  of  shoulder,  tgB;  intubation  of 

krynx  contraste^l  with  tracheotomy ^  643,  644 
LowENB Etta's  forceps,  472 

Lucah-Championkiebe,  cq«c  fihowing  taIuc  of  cerebral  li>caliBation,  345 
Lucas  (R.  C,)^  case  of  removal  of  endoatcal  sarcoma  of  ulna*  91  ;  ease  of  exclBion  of 

both  el  bo  w- join  Ifl,  no;  cases  of  autuns  of  musculo -spiral  nerve,  165;  case  of  bullet 

injury  to  frontal  region,  317 
Lund  (Boston),  cocainisotion  of   nerves  by   Crile'a    method   in    in terscapulo- thoracic 

amputation,  227 
Lund,  imaginary  swallowing  of  false  teeth^  G49 

Mac  Cork  AC  (Sir  W,),  case  of  excision  of  tlie  wrist  for  injury,  77 ;  excision  0!  the  e11>ow- 
joint^  119,  120;  anastomoses  of  axillary  and  brachial  arteries,  151;  incision  for 
exposing  supra-troohlear  nerve,  399  ;  case  of  rhinoplasty^  460  ;  ligature  of  arteries 
for  enlarged  thyroid  gland,  708  ;  collateml  circulation  alter  ligature  of  the  In- 
nomiiiate,  801 

MacDoitijall,  on  venjcscction,  132 

Macewen  (Sir  W.X  restoration  of  shaft  of  humerus  by  bone-gmfis,  159;  case  of  extra- 
dural KUp|3uration  sueceRsfuIly  treatal  by  tre[)hining,  260  ;  orca.sional  briefness  of 
Bymploras  in  cerebral  aliscess,  270;  site  and  dcfjth  of  mastoid  antrum  and  lateral 
sinuH,  287;  mode  of  opening  mastoid  antrum.  292,  293;  condition  of  dura  mater 
which  may  be  met  witn  in  masloid  tre(ihining,  294  ;  possibility  of  injury  to  facial 
nerve,  296;  evidence  of  cerebelhir  alj?*cc**s,  304;  rulis  for  dealing  with  teraporo- 
sphenoidul  abwcss,  305,  jo6  ;  directions  ft>r  dealing  with  thromlmsed  lateral  sinus, 
313,  314  :  meningitis  after  otitis  nie<lia,  315;  ca^e  of  eertbral  le^sion  diagnoeed  by 
motor  symptoms,  345  ;  case  of  removal  of  growth  *Ltf  dura  mater,  351 ;  case  of 
removal  of  gunimutous  lesion  of  brain,  359  ;  cases  of  operation  for  cerebral  and  sub- 
dural cysts,  360  ;  opemtion  on  brain  to  ht*  performed  in  two  stages,  372  ;  onehoring 
of  brain  after  removal  of  cortex  centres.  383  ;  co-existence  of  encephalitis  with 
cerebral  new  growths,  3^5  ;  intuhation  tiiljes,  637,  640  :  use  of  pins  in  aneurysm,  814 

Macintyre  (tilfliJigow),  C4u*es  of  lupus  treated  at  the  F'inscii  Institute,  430 

Mackenzie  (G,  IL)t  treatment  of  laryngeal  p.^ipillomata  by  thyrotomy  and  tracheotomy, 
621,  623 

MACKEN7JR  OL  ^t  Baltimore),  radical  operations  in  laryngeal  carcinoma,  659 

Maclarbn,  removal  of  bea*!  and  upper  end  <^ff  humerus,  209 

AiACNAMARA,  in tersc'ainilo- thoracic  amputation,  225 

Macready,  after-results  of  operations  for  eontractetl  palmar  fascia,  33 

MAi>nEN,  tetany  after  thyroidectomy,  688 

Mahomed,  haemorrhage  from  throat  in  scarlet  fever,  755 

B1A1880NNEUVB,  operation  for  naso-pharyngeal  fibroma,  497 
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Makins,  modem  ganshot  injuries  of  wrist,  78  ;  of  elbow- joint,  120 ;  arterio-yenons  anearysm 
at  bend  of  elbow,  147  ;  gunshot  injuries  of  elbow-joint,  154  ;  of  axillary  arterj,  167 ; 
of  shoulder-joint,  211 ;  treatment  of  modem  btUIet  wounds  of  head,  327 ;  of  chest,  880 
Makiks  (and  Andebson),  method  of  cerebral  localisation,  339,  341 

Malgaigne,  ankylosis  after  separation  of  internal  epicondyle  of  humerus,  121 ;  amputa- 
tion of  arm,  158  ;  operation  for  hare-lip,  523 

Makley  (of  New  Vork),  scars  in  traumatic  epilepsy,  277 

MARloii,  method  of  removal  of  skulL  373 

Marsh  (Howard),  ligature  of  subclavian  before  amputation  at  tiie  shoulder-joint,  181  ; 
haemorrhage  after  operation  for  cleft  palate,  576  ;  sixe  of  tracheotomy-tubw,  631 

Marsh  (F.,  of  Birmingham),  bronchocele  and  djspncea,  681 

Marshall  (0.  F.)«  anatomy  of  thjrro-glossal  cysts,  721 

Marshall  (L.  W.),  electrolysis  in  nssvi,  443 

Martens,  mortality  after  removal  of  upper  jaw,  489 

Martin  (W.)i  Rontgen  rays  in  case  of  bullet  lodged  in  brain,  324 

Martin  (Lyons),  artificial  mandible,  509 

Mason  (New  York),  results  of  trephining  for  traumatic  epilepsy,  274 

Mass^  naso-pharyngeal  fibromata,  494 

Matas,  Esmarch's  operation  on  mandible,  512 

Maunder,  need  of  preserving  triceps  expansion  over  anconeus  in  excision  of  elbow- 
joint,  104  ;  removal  of  jmrt  of  the  lower  jaw  from  within  the  mouth,  506 

May  (Hknnet),  removal  of  tubercular  mass  from  cerebellum,  358 ;  removal  of  halfpenny 
from  the  right  bronchus,  724 ;  ligature  of  innominate,  795,  796 :  removal  of  breast 
for  malignant  disease,  820 

Mayo  (C.  A.),  relief  of  tension  in  cleft  palate  operations,  558  ;  partial  thyroidectomy  for 
exophthalmic  goitre,  700,  703 

Mayo  (W.  J.),  inject  icm  of  angioma  with  boiling  water,  770 

McBuRNEY,  traction  hook  for  reduction  of  dislocations  and  fractures,  197 ;  craniectomy 
in  microccphalus,  389  ;  deformity  after  removal  of  lower  jaw,  509 

McFeely,  formalin  in  rodent  ulcer,  437 

MoLeod,  occasional  mobility  of  larynx  in  extrinsic  malignant  disease,  657 

Mears,  operation  for  fixity  of  lower  jaw,  513  ;  on  Brophy*s  operation,  573 

Mellish,  skin-grafting  in  avulsion  of  scalp,  235 

Mendes,  cases  of  extirpation  of  carotid  aneurysm,  752 

Meyer,  ring-knife  in  nasal  polypi.  467 

Meyer  (\V.),  intra-thoracic  o|>crations  at  Breslau,  878,  889 

Mikulicz,  v.,  plastic  oi)eration  in  cicatricial  fixity  of  mandible,  513  ;  myxoedema  after 
removal  of  thyroid  gland,  688  ;  tetany  after  thyroidectomy.  688;  reappearance  of 
exophthalmic  goitre  after  operation,  704 ;  operative  interference  in  epitheliomatous 
glands  of  neck,  831  ;  need  of  repeated  washing  of  hands  during  operations,  834  ; 
intra-thoracic  operations  cabinet,  878 

Miller  (A.  O.),  modified  circular  amputation  at  elbow-joint,  102 

Miller  (T.  8.),  epilci)sy  due  to  injury  of  great  occipital  nerve,  277 

Milligan,  indications  for  operation  on  frontal  sinuses,  330  ;  organisms  in  disease  of  frontal 
sinuses,  332  ;  value  of  transillumination,  335 ;  correction  of  saddle-nose  by  paraffin, 
463 

Millikek,  transplantation  of  tendons  in  infantile  paralysis,  54 

Mills  (Philadelphia),  case  of  sarcoma  of  motor  area,  358  ;  gumma  of  left  parietal  region, 
360  :  mode  of  localisation  of  growth,  366  ;  Rontgen  rays  in  cerebral  growths,  use  of 
Stellwagen's  trephine,  376  ;  oi)erations  on  cerebellum,  380 

Milton,  opening  anterior  mediastinum,  886,  888 

MiRAULT,  operation  for  hare-lip,  523 

Mitchell  (Bradford),  formalin  in  sarcoma,  437 

Montgomery,  tendon-transplantation,  60,  64 

Moore,  rodent  ulcer,  432,  434,  435  ;  introduction  of  foreign  bodies  into  sac  of  aneurysm, 
813,  814 

Moore-Corradi,  method  of  galvano-puncture  for  aneurysm,  818 

Morel- La VALL^E,  operation  for  webbed  fingers,  26 

Morgan,  enchondroma  of  upper  jaw,  480 

Morris  (H.)i  removal  of  endosteal  sarcoma  of  radius,  90 ;  sarcoma  of  skull  and  dura 
mater,  240;  restoration  of  Steno's  duct,  421  ;  laryngectomy  after  palliative  tracheo- 
tomy, 674  ;  aneurysm  of  external  carotid,  754 

Morton,  radical  drainage  of  lateral  ventricles,  394 ;  treatment  of  bronchoceles  causing 
urgent  dyspiuea,  680 

MoTT,  removal  of  clavicle,  229 ;  ligature  of  common  carotid  to  arrest  growths  of  jaws, 
758  ;  ligature  of  innominate,  802 

MouRE,  thyrotomy  for  malignant  disease  of  larynx,  658,  661,  662,  663;  transhyoid 
pharyngotomy,  673 

MoxoN,  dangers  of  pleuritic  effusions,  863 
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MirLLEK,  OHtcoiilasllc  Hap  in  trephining,  254 

UUNRO,  btemorrhftgie  ]>adiympiiiugiti8,  255 

MUKUAY  (G,  R.),  o|jcrative"jnterferenec  in  f?xophihalmic  goitre^  702  ;  tuse  of  X-rays  in,  703 

MuituAV  <F\  W,),  c&se  of  orbital  aneurj'sm^  753 

MLriiKAY  (it.  W.),  bciit  age  for  operation  on  cleft  paint e,  550 

NANCREDEp  on  head  injuries,  245,  246  ;  on  cerebral  abscess,  750,  270  ;  resoltfi  of  ti^pkining 

for  traumatic  epilepny,  275, 281  ;  bullets  in  the  brain,  323  ;  practical  point*  in  cert*bnil 

localisation,  342 
N  A  HATH,  laryngectoroy  in  extrinfllc  diaeaBe,  673 
NfeLATON,  (lepre^se^l  fractui-e  of  skull  in  early  lifti^248;  ballet-probe,  318;  remrivul  of 

naso-pharjugeal  tibronia.  493  ;  operation  for  hare-lip,  523.  525 
Nettles  HIP,  removal  of  eyeball  for  injury,  449 
Newcomb,  fatal  hmmorrhttge  after  removal  of  oJenoiJ^^  473 
Newland  Ted  ley,  obtnratora  and  vela  in  aome  cases  of  cleft  palate,  575 
Newman  (of  Glasgow),  malignant  disease  of  toasil,  608,  610  ;  malignant  disease  of  larynx. 

intrinsic  and  extrinsic,  diagnosis  of,  657  ;   danger  o(  intra-laryngieal  removal  of 

malignant  difiease,  655 
Nbwmai*  (of  Stamford),  electrolysis  for  nicvi,  443 
NicoLADONi,  transplantation  of  tendons  in  infantile  pftmlsnaiBi  M 
Nl€OLL,  operation  in  depresised  fracture  of  infancy,  246;  tapping  of  hiteral  ventricle  for 

pressure  symptoms,  393 
NOBTOK,  operation  for  webbed  fingers,  26 

O'COKOB,  operative  treatment  of  pulmonary  hydatids,  882 

O^DWYEB,  intubation  of  larynx,  640  ;  methoti,  645 

OoLK  (J.),  on  venasdcctioo,  131 

Oliver  (of  Newcastle),  value  of  saline  infnaion  la  poisoning  by  carbolic  acid»  140  ;  case 
of  traumatic  epilepsy,  281 

Ollier,  method  01  tendon*shorteuing,  54  ;  method  of  resection  of  the  wrist,  68,  71,  76  ; 
sub-periofiteal  excision  of  el  bow -joint,  in  ;  level  of  section  of  bonCt  114  ;  excision  of 
elbow-joint  by  bayonet-shai>ed  incision,  118;  removal  of  shaft  of  humerus,  r6i ; 
relief  of  musculo-spiral  from  callus,  163  ;  excision  of  upper  cud  of  humerus  for 
flarcoma,  200 ;  removal  of  bead  of  humerus,  207,  209  ;  gunshot  injuries  of  shoulder- 
joint,  III ;  Berger's  amputation,  222,  223  ;  removal  of  naso-pharyngeal  fibroma,  496, 595 

Oppenheim,  proportion  of  ctrebral  new  growths  suitable  to  opemtioDt  356 

Ord,  thoracic  aneurysm  treated  by  galvano-puiicture,  817 

Otis,  excision  of  the  wrist  in  military  surgery,  77  ;  removal  of  the  radius  and  ulna  in 
military  surgery,  92;  excision  of  the  elbow-joint  in  military  surgery,  119,  152  ; 
removal  of  shaft  of  humerus,  158  ;  amputation  at  the  shr»uldcr- joint  for  gunshot 
injuries,  177  ;  removal  of  the  liead  of  the  humerus,  zio  ;  results  of  bullets  lotiged  in 
the  skull,  322  ;  secondary  hicraorrhage  from  occipital  artery  in  gunshot  injuries,  744  ; 
haemorrhage  from  gunshot  injuries  of  common  carotid,  752 

Owen  (K.)»  JKiaition  of  head  in  removal  of  adenoids,  470  ;  operation  for  hare-lip.  519,  524, 
525  ;  date  of  operation  for  cleft  palate,  549  ;  on  Brophy's  ej>eration,  571  ;  after- 
treatment  in  cleft- pa  late  operations,  574 

Owens  (Chicago)^  reiuoval  of  sarcoma  of  brain  and  dura  mater,  370 

Face,  tendon-lengiheulng  m  ischusmic  paralysis,  64  ;   simultaneous  removal   of  both 

breasts  for  Ciirciuonia,  832 
Paget  (Sir  J.),  case  of  injury  to  axillary  artery,' 176;  operations  on  old  |>eoplo,  433; 

palliative  oj>erationR   in   tongue  cancer,  581;    risks  of  o^jemtiona,  829;   palliative 

operations  in  malignant  diaeiiAC  of  the  breast,  856 
Paget  (S.),  venesection  in  head  injuries,  133  ;  correction  of  saddle-uose  by  paraffin,  463  ; 

growths  of  palate,  577 
Pake  (R.),  oi>eration  for  microcephalus*  389 
Parker  (R.  W/j,  iMisition  of  thyroid  isthmus  in  early  life,  630  :  tracheotomy- hi be-s  630  ; 

removal  of  macus  after  tracheotomy,  632,  634;  tracheal  dih* tor,  632  ;  blackening  of 

tulies,  635 
Pahkes,  injury  to  cerebral  sinuses,  248 

Pahkin»  infecti*ui  of  lateral  sinus  and  condition  of  internal  jugular,  313 
Parlavecchio,  stab  wounrl  of  heart,  89^ 

IpARRuzzAm,  stab  wound  of  heart,  895 
Partridge,  ligature  of  common  carotid  for  huimorrhage  from  wound  near  angle  of  jaw, 
756 
PASijAVANT,  reooveries  after  tracheotomy  for  diphtheria  in  early  life,  626 
Faterson  (Glftsg<3w),  cerebral  a Ijscess  with  very  thick  capsule,  306 
Paul,  case  of  tendon-anastomosis.  46  ;  chief  forms  of  caromonr* 
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PAan,  removal  of  cervical  sYmpathetic  for  exophthalmic  goitre,  740 

Pbck,  operation  on  cleft  palate,  558,  574 

Pkndlbbury,  e()iga8tric  route  for  opening  pericaidinm,  892 

Pbppbb,  case  of  ligature  of  common  carotia  for  hasmorrfaage  from  ulcerated  throat  after 

•carlet  fever,  755 
Perthes,  light  treatment  in  rodent  ulcer,  436 
Pbybot,  transplantation  of  tendon,  50 
Phelps,  Injuries  of  brain  and  membranes,  3x8,  3x9,  320,  323 
Philpots,  case  of  transfusion  for  pernicious  aniemia,  143 
PiLCHER,  reunion  of  severed  digits,  24 ;    intracranial  tension  in  new  growths,  377  ; 

carcinoma  of  breast  and  operation,  82  x 
Pitt  (G.  N.)i  cerebral  abscess  in  otitis  media,  290,  302 

Pitts,  ligature  of  common  carotid  for  hieniorrhage  from  tonsillar  afaaoess,  757 
PoiVET,  distal  ligature  for  innominate  aneurysm,  813 

POLAILLON,  ligature  of  external  carotid  before  removal  of  growths  of  tonsil,  6x3 
Poland  (A.),  subclavian  aneurysm,  783,  786,  787,  788,  790 
Poland  (J.)>  injuries  of  upper  epiphysis  of  humerus,  212 ;  question  of  excision   in 

separation  of  lower  epiphysis  of  humerus,  xo6 ;  removal  of  intenud  epicondyle,  121 
Pollard  (B.)i  operation  for  ununited  clavicle,  23X ;  difficulties  in  dispensing  with 

tracheotomy-tubes,  637  ;  empyema  tube,  869 
Pollock,  removal  of  scapula,  214,  2x8 
PONCET.  tendon-lengthening,  47,  48  ;  removal  of  cervical  sympathetic  for  exophthalmic 

goitre,  740 
Port,  plastic  surgery  of  face,  543 
Porta,  enucleation  of  thyroid  ailenomata,  695 
Porter,  dangers  after  ligature  of  first  part  of  subclavian,  790 ;  attempted  ligature  of 

innominate,  800 
Porter  (B(wton).  removal  of  sarcoma  of  chest  wall,  878 
Porter  (Capt.  U.A.M.C.),  venieHcction  in  bullet  wound  of  chest,  i.^i 
Post,  excision  of  head  of  humerus  in  unreduced  dislocation,  194 
Pott  (P.),  on  pus  between  the  skull  and  dura  mater,  256 
P0UL8EN,  relative  frofiucncy  of  chief  com iilicat ions  of  otitis  media,  289 
Powell,  formalin  in  malignant  disease  of  face,  437 
Powell,  successful  case  of  saline  infusion  in  carbolic  ncid  poisoning,  140 
Powell  (of  New  York),  motors  in  craniectomy,  371 
Powell  (Sir  R.).  dyspnoea  in  aortic  aneurysm,  648 
i'REBLE,  serious  hemorrhage  after  removal  of  adenoids,  473 
PKEWITT,  traumatic  aneurysm  of  internal  carotid,  776 
PREYER,  cases  of  tuberculous  growths  of  brain,  357 

PuZEY,  relief  of  musculo-spiral  nerve  from  callus,  164  ;  use  of  pins  in  aneurysm,  814 
IMte,  case  of  excision  of  wrist  for  injury,  77 
Pte  Smith  (P.  H.),  on  vensesection,  13X 
Pye  Smith  (U.)«  cases  of  saline  infusion,  136 

QUAIN  (R.),  high  division  of  brachial  artery,  X50 

Qu^NU,  renerthn  economlque  of  elbow-joint,  X09 ;    removal  of  cervical  sympathetic 
exophthalmic  goitre,  740 

Railton,  treatment  of  laryngeal  papillomata  by  tracheotomy,  624 

Uanke,  on  early  tracheotomy  in  diphtheria,  626 

Ransohoff  (of  Cincinnati),  mortidity  after  removal  of  the  Oasserian  ganglion, 

operation  for  tubercular  growth  of  brain,  356  ;  two  stage  o{>erations  on  brain  and 

analgesia,  357  ;  fatal  haemorrhage  during  osteoplastic  removal  of  skull,  384  ; 

duction  of  wire  into  aortic  aneurysm,  814 
Raw  (N.),  case  of  rupture  of  axillary  vein,  176 
Rawdon,  treatment  of  premaxillary  bone  in  hare-lip,  518 
Read,  dyspnoea  in  bronchocele,  678 

Recklinohausen  (Von),  moUuscum  fibrosum  of  scalp,  238 
R^LUS,  conservative  surgery  in  injuries  of  forearm,  153  ;  removal  of  cervical  sym 

for  exophthalmic  goitre,  740 
Reeves,  abnormalities  of  brachial  artery,  150  ;  ocsophagostomy,  725 
Rehn,  suturing  wounds  of  heart,  893,  896 
Re  ID,  cerebral  localisation,  339 
Requiers,  cheiloplasty,  539 
Reverdin,  method  of  skin-grafting,  236  ;  myxanlema  after  removal  of  thyr 

687  ;  enucleation  of  thyroid  adenomata,  695 
Richardson  (Sir  B.  W.),  sodium  ethylate  in  the  treatment  of  nsevi,  447 
Richardson  (M.  H.,  of  Boston),  removal  of  pouch  of  ousophagus,  727,  732  ;  o 

of  muscles  affected  in  spasmodic  torticollis,  738 
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UifHELoT,  injury  to  rL-curreiit  IsirvngcMl  nvrvc  diiriiiK  oiicnition  for  bmnehooele,  685 

HiViNtiToN,  method  of  ligature  of  lirsl  part  ot  aiillary  artery,  173  ;  temporary  ligature  of 
common  carotid^  762^  768  ;  accoiHlary  h:emt>rrlmge  from  a) ui mo  11  carotid»  751  ;  orbital 
aneurysm^  753 

BiXFOBD,  resection  of  chest  wall  iu  reapi^iearit)?  caremoma,  872  ;  ptjcuiuothomx,  879 ; 
partial  thyrouiectomy  for  exoplitlialmic  g:oitre,  698 

RoiiEETB,  aiirgieal  iuterfereiice  in  head  iujujies,  249 

KoBfiKTsotr  (W,),  tmumatic  palmar  aneurysm,  40 

Robinson  (H  L.),  ligature  of  eotnuwn  carotid  for  middle  meningeal  hieniofTbiigCf  265 

R0B8ON  (Mato)*  case  of  tendou-grafiing^  50  ;  drainage  of  lateral  ventricles,  393 

EoCHET^  nietho<l  of  tea  don -grafting.  51 

RoiKJEES,  ligature  of  tirst  part  of  left  subclavian^  790 

RoK,  fiiity  of  mandible  after  fracture,  5IIt  511 

llf>LANix>*  flasure  of,  338  rt  *vq. 

Rose  (VV.),  extracranial  method  of  removal  of  Giviserian  ganglion,  406  ;  dressing  and  after- 
treatment  in  hare-lip  operation§,  5^1,  522  :  operation  on  cleft  }>alate,  557, 55^ 

Rose  (of  Berlin),  position  of  hea*i  in  ofjemtiona  for  (Kienoida  and  cleft  palate,  470,  553 

RoHKR  (i)f  Marbarg),  neurectomy  of  lingual  gustatory  within  the  iiioath,  404 

KoTTEtt,  oiicratiop  in  malignant  bronchocele,  705  ;  osteoplastic  tlap  for  exposing  heart, 

RouoE,  operation  for  exposure  of  nasal  cavities^  465,  497  ;    mode    of    comprcaaion    or 

c<*mmon  carotid,  752 
BonitT  temponuy  ligature  of  common  carotid,  440 
BOWLAK03  (R.  p.),  i-etrection  of  bone  in  aid  of  tendon  nuture,  52  ;  beet  method  of  oiwniag 

pericardium,  890.  891,  892,  893 
RuBio,  case  of  laryngectomy  for  necrnsis,  676 
Rut*PiiKitiUT,  gunshot  injuries  of  shoulder,  210 

Sachs  (and  Oerster),  results  of  ni^ierationH  for  traumatic  epile(»sy,  274 

SALTEtt,  epulis,  476  ;  impactai  teeth,  478  ;  tapping  antrum,  502 

8AND8,  naso-pharyn^iettl  tibroma,  490,  492,  495^  501 

Sauerbbuck.  intra- thoracic  opcraiions  cabinet,  S78 

SA vo BY  (Sir  W,),  hemorrhage  from  malignant  diaease  in  the  axilla,  167  j  foreign  body 
impacted  in  ce«opbagus,  722  ;  liiciHion  of  peiicaRllum  in  pyienaiaj  867 

ScATCHABD,  formaliu  in  lupua,  424 

ScHAFKR,  on  intravenous  injection  of  milk,  141 

ScHKDE,  unihitcral  laryngectomy,  664  j  resection  of  ribs  for  old  empyema,  873 

SCHLATTER,  symptoms  of  infection  of  lateral  sinus,  312  ;  malij^rri""*  gmwths  of  jaws, 
478  ;  tracheotomy  before  removal  of^  upper  jaw,  483  ;  mortality  after  and  reHidts  of 
this  operation,  489  ;  sarcoma  of  lower  jaw^  505  ;  artificinl  mandible^  509 

SOHREIBER,  skin-grafting  in  conservative  surgery  of  hand,  18 

SOUBOKDEB  (Chicago),  peduncuhitctl  fla|>B  in  injuries  of  band,  20 

ScHtTLZ,  reappearance  of  exophthalmic  goitre  after  operation,  704 

SCHlfssLEB,  case  of  stretching  facial  nerve,  416 

ScHWAUTi,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740 

BOHWABTZ  (E.),  method  of  tendon-suture, 42  \  feebleness  of  heart  in  some  cases  of  broncho- 
cele,  683 

SOBWA&TZ  (M.  E.),  method  of  tendon -suture,  45 

BOBWABTKE,  cerebral  infection  through  s-juamosal  snture,  289  j  raethoii  of  antrectomy, 
291 

Hedillot,  removal  of  scapala,  218  ;  restoration  of  upper  lij>,  542 

Sum  ON  (Sir  F.)^  thyrotomy  as  a  means  of  diagnosis  of  malignant  disease  of  larynx,  G56  ; 
thyrotomy,  659  ;  results  of  thyrotomy,  660 

Senn,  decalci&etl  bone  grafts,  254  ;  restoration  of  cheek  from  scalp,  545,  547 

Bequeiba,  results  of  lupus  and  X-rays  at  the  London  Hospital,  431 ;  of  light  tre^itment 
and  rodent  ulcer,  436 

Sebre,  restomiion  of  lower  lip,  534  ;  restoration  of  one  angle  of  mouth,  543 

S^HAw  (of  Ayleflbury)j  ease  of  linear  craniectomy  for  mirrociephnluB,  390 

Shaw  (Claye),  on  trephining  for  general  panilysis  of  the  insane,  390 

Sheen  (W,),  case  of  removal  of  bullet  from  bmiti,  323  ;  ligature  of  innominate,  795,  796, 
799 

SSEILD,  case  of  stab-wound  of  brachial  artery,  148  ;  excision  of  shoulder-joint  for  old 
disJocaliou,  194  ;  removal  of  scjipuhi,  218  ;  CJise  of  thrombosia  of  cerebral  sinuses,  312  ; 
cases  of  rodent  ulcer  aui table  fur  X-rays,  435  ;  after-treatment  of  operations  for 
adenoids,  474  ;  removal  of  foreign  body  from  larynx  by  thyrotomy,  621  ;  other 
indications  for  thyrotomy,  622  ;  question  of  radical  cure  of  carcinoma  of  breast,  823  j 
risk  t>f  glycosuria  in  removal  of  breast^  S29  ;  depofits  in  lx>ne  in  carcinoma  mamms, 
832  ;  cjircinoma  of  breast  in  pregnancy^  832  ;  huemorrhage  in  removal  of  breast,  843, 
845  ;  deposits  adherent  to  brachial  plexus,  838 ;  Thomas's  operation,  861 
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Sheild  and  Shaw,  linear  fracture  and  depression  of  inner  table,  255 ;  souroes  of  troable- 

some  bleeding  in  removal  of  breast,  843,  844 
Shenton,  localisation  al  bullets  bj  R6ntgen  rays,  325 
Shephebd  (of  Montreal),  case  of  middle  meningeal  hflemorrfaage,  266 ;  ligature  of  lingual 

artery,  749 
SiLCOOK  and  PAGE,  removal  of  both  breasts  for  cancer,  832 
Simpson,  case  of  ligature  of  both  common  carotids,  762 
Skey,  case  of  recurrent  palmar  luemorrhage,  36 ;   case  of  traumatic  temporal  aneurysm, 

743 
Smith  (Sir  T.),  date  of  operation  for  hare-lip,  5x7 ;  varieties  of  double  hare-lip,  525  ; 

operation  for  cleft  palate,  551,  552,  553,  557  ;  foreign  body  in  bronchus,  652 
Smith  (R.  Febcy),  trephining  for  general  naralysis  of  the  insane,  390 
Smith  (Telford),  results  of  craniectomy  for  microcephalus,  389 
Smith  (Noble),  resection  of  upper  cervical  nerves  in  spasmodic  torticollis,  739 
Smith  (Johnson),  frequency  of  aneurysm  of  common  carotid,  752 
Smith  (of  Halifax),  foreign  body  in  bronchus,  653 
Smyth  (of  New  Orleans),  ligature  of  innominate,  793,  8oz 
SociN,  enucleation  of  thyroid  adenomata,  695 

Souchon  (of  New  Orleans),  excision  in  ankylosis  of  shoulder-joint,  193  ;  0{)erative  inter- 
ference in  irreducible  dislocations  of  shoulder- joint,  195 
Southam,  excision  of  head  of  humerus  for  recurrent  dislocation,  199  ;  excision  of  upper 

end  of  humerus  for  sarcoma,  200 ;  case  of  stretching  facial  nerve,  416 ;  case  of  division 

of  spinal  accessory,  736 
Spanton,  case  of  removal  of  upper  and  lower  jaw,  510 

Spenoe,  amputation  at  shoulder-joint  for  subclavian  aneurysm,  178  ;  method  of  amputa- 
tion at  shoulder- joint,  185 ;  removal  of  scapula,  216 
Spencer  (Dr.  H.  K.),  on  saline  infusion,  135 
Spencer  (W.),  case  of  interscapulo-thoracic  amputation,  224,  225 ;  stenosis  of  trachea  in 

broncbocele,  692  :  ligature  of  innominate,  798,  799,  801,  802 
Spiller,  condition  of  removed  Gasserian  ganglia,  412 
Squire  (B.),  scarification  in  lupus,  427 
Stacke,  complete  mastoid  operation,  291 ;  guide,  296 
Stanley,  case  of  partial  excision  of  wrist-joint,  78  ;  osteomata  of  jaws,  480 
Starr,  results  of  trephining  for  traumatic  epilepsy,  274  ;  depressed  fracture  in  traumatic 

epilepsy,  274 ;  lesions  present  in  traumatic  epilepsy,  278,  280 ;  conditions  met  with 

in  microcephalus,  386 
Steavenson,  difficulties  which  may  be  met  with  in  the  removal  of  tracheotomy-tubes,  636 
Stellwaoen,  trephine,  375 

Stephenson  (S.),  tuberculosis  of  conjunctiva  cured  by  X-rays,  430 
Steward  (F.  J.),  method  of  removal  of  adenoids,  471,  472 ;  Kirstein's  curette  for  removal 

of  adenoids,  471 
Stewart,  paracentesis  of  |)ericardium,  890 
Stewart  (Furvks),  ojierative  treatment  of  facial  paralysis,  418 
Stewart  (of  rhiladel[)hia),  electrolysis  combined  with  galvano-puncture  in  aneurysm, 

817 
Stiles,  surgical  anatomy  of  mastoid  antrum,  289 ;  cause  of  hydrocephalus,  392  ;  drainage 

of  fourth  ventricle,  395;  removal  of i  internal  jugular  in  operations  for  tuberculous 

glands,  718  ;  surgical  anatomy  of,  and  removal  of,  breast,  824,  825 
Stimson,  cases  of  injury  to  axillary  artery  in  reduction  of  dislocated  shoulder,  177  ; 

frontal  rhinoplasty,  459 
Stoker  (Sir  T.),  on  Brophy's  operation,  573 
Stokes  (Sir  W.),  removal  of  large  fibro-cellular  growth  of  scalp,  237  ;  myxoedema  after 

complete  thyroidectomy,  688 
Stonham,  naso-pharyngeal  fibromata,  490,  495,  496,  501  ;  successful  ligature  of  first  part 

of  left  subclavian,  793 
Storrs,  method  of  neurectomy  of  superior  maxillary,  401 ;  lingual  goitre,  712 
Sturoes,  case  of  saline  infusion  in  collapse,  139 
Suersen,  obturators  and  vela  in  cleft  palate,  575 
Sutclifpe,  removal  of  tuberculous  glands,  716 
Sutherland,  drainage  in  chronic  hydrocephalus,  393 
Sutton  (Bland),  partial  removal  of  clavicle  for  myeloid  sarcoma,  230 ;  appearance  of 

cerebral  glioma,  379;  odontomes,  478;   fatal  dyspnoea  due  to  enlarged  accessory 

thyroid  gland,  678 ;  thyro-glossal  cysts,  721 
Swain,  Esmarch's  operation  for  fixity  of  lower  jaw,  514 
Sweet,  localisation  of  bullets  in  brain  by  Rontgen  rays,  327 
Syme,  old  operation  for  ligature  of  axillary  artery,  175  ;  amputation  at  shoulder- joint  for 

axillary  aneurysm,  179;  expedient  in  disarticulation  at  shoulder- joint,  183  ;  removal 

of  scapula,  215,  216,  217,   219 ;    rhinoplasty.  458 ;   restoration  of  lower  lip,  534  ; 

removal  of  tongue,  593 ;  old  operation  for  ligature  of  common  carotid,  764 
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8YMOND8,  causes  of  difficulty  in  reduction  of  diBlocation  of  finger,  14  ;  removal  of 
Bcapula,  2ig  ;  removal  uf  clavicle  for  sareoma,  229  ;  euucleation  of  tbyroid  adenoma tA, 
695  ;  micci^isful  ligature  of  m nominate^  794 

SZYMAKOWSKif  pUtttic  surgerj  of  face,  545 

Taylor  (Dublin),  traumatic  aneurvBrn  from  fraotttre  of  clavicle^  784 

Taylor,  saline  infusion  in  giis-poisouing,  140 

Teale,  raethwl  of  amputation  at  wrist-joint,  82  ;  amputation  of  arm,  158 

TbALB  (T.  p.),  surgery  of  tiil)erculouH  glands,  7:20 

Ter&ikb,  caae  of  epithelioma  of  Akuil,  258 

Tehkt,  caae  of  laryngectomy,  675 

Thaybb,  fluid  in  pericardium  beliiud  heart,  891 

Thiersch,  method  of   skin-grafting,  233;    in   injured    hands,   18;    after  ramoTal  of 

breast,  848  ;  avulsion  of  nerves  in  neurectomy,  398 
Thouab,  intraTenouB  infusion  of  milk,  141 

Thomas  (O*),  operation  for  non-malignant  growths  of  breast,  861 
THOMAii,  venisection  in  puerpeml  eclampfiia,  131 
Thomas  (J.  TOt  cai^  of  ligature  of  both  common  carotids^  762 
Thompson  (of  Dublin),  caae  of  ligature  of  the  innominate  artery,  795,  801 
Thompson  (of  Kentucky),  conservative  surgery  of  the  band,  20 
Thompson  (A),  operative  treatment  of  malignant  bronchoceles,  706 
Thomson  (Bt.  Clair),  local  analgesia  in  tracheotomy,  650 
THOKBtTiiN,  eieision  of  head  of  humerus  for  uureduced  BubclavicuhLr  dislocation,  195 ; 

operation  for  iRceraterJ  brachial  plexus,  742 
Tiffany  (of  Baltimore),  suture  of  tendons  to  flaps  in  Amputation  of  fingers,  4 ;  removal 

of  Ga&serinn  ganglion,  413 
TiLLAUX,  method  of  tendon-Auaatomosia,  44:  relief  of  muaculo-spirat  nerve  from  callus, 

164 
TiLLEY,  anatomy  of  frontal  8inuse<«,  329  ;  imlicotionB  for  operation  on^  330  ;  operation  on, 

33 1»  332,  333»  5i5  ;  infective  trouble  after,  536  ;  alveolar  and  other  means  of  drainage 

of  antrum^  504 
TiLLMANNS,  o]>eratioQ  for  contnicte<l  palmar  fascia,  32 ;  cases  of  growths  of  eianiuin, 

240,  243  ;  plastic  aurgery  of  scalp,  543 
Toynbee,  relation  of  miwitoid  cells  to  cerc^bral  ftbeoessand  thrombosis,  286 
Traverb,  partial  removal  of  clavicle,  229 ;  ligature  of  common  carotid  for  hasmorrhage 

from  stab  near  angle  r»f  jaw,  756 ;  case  of  Ligatore  of  Bubclaviaa,  789 
Tb^LAT,  relief  of  mnaculo-spiral  nerve  from  callus,  164 

Trbndelknbbbg,  iKJsition  in  thyrotomy,  661 ;  in  laryngectomy,  668  ;  tampon-tube,  668 
Treyes  (Sir  F.),  disatlvantagea  of  transfixion-flajm  in  amimtation  of  fingers,  3  ;  excision 

of  wrist,  69  ;  removal  of  hcail  of  the  bnmerua,  202  ;  ioterBcapulo-thoracic  amputation, 

aar,  aaa,  227;  ligature  of  external  carotid  preliminary  to  removal  of  upper  jaw,  483  ; 

plastic  surgery,  529  ;  temporary  lig^iture  of  common  carotid,  762  ;  ligature  of  Unguals 

oefoie  removal  of  tongue,  592  ;  on  ecraseur,  599 ;  need  of  rest  to  neck  after  removal 

of  tuberculous  glands,  719 
Tripieh,  excision  of  he^d   of   humerus  for  threatening  gangrene  after  diMloeatfon  of 

humerus,  194 
TftNKA,  method  of  tendon-lengthening,  46 
Tubby  (and  E.  JosEa),  transplantatiou  of  tendons  in  infantile  paralysis,  55  4tt  *f^.  ; 

opemtion  for  birth-palsy  of  upper  root  of  brachial  plexus,  742 
TVKE  (Dr.  B.),  trephining  in  geneikl  paralysis  of  the  insane,  390 
TUBHSR  (O.  K.),  reduction  of  dislocated  thumb,  14 
Tdbneb  (Looan),  dimensions  of  frontal  sinuses,  329 

Vallas,  transhyoid  pharj-ngotomy,  618 

Valsalva,  vcnnesection  in  the  treatment  of  aneurysm,  13a 

V  A  UGH  AN,  removal  of  clavicle  for  sarcoma,  229 

VEBNKUtL,  coni^rvative  surgery  of  the  hand,  16:  warning  as  to  operations  on  the 
tuberculous,  720 

Vincent,  ligature  of  common  carotid  for  bnemorrhage  from  wound  of  mouth,  756 

VoLKMANN,  malignant  growth  of  dura  mater,  242  ;  erasion  of  lupus,  423,  425  ;  removal  of 
breajjt  for  carcinoma,  825,  826  ;  three  years'  limit  as  a  test  of  recovery  after  operations 
for  malignant  disease,  823,  831 ;  lymphatic  plexus  in  pectoral  fadcia,  825,  840 

VOLKOVITCH,  myxcEiJema  after  removal  of  thyroid  ghind,  688 

VtiLPlus,  tendon-trangplantation,  36,  60,  64 

Waoner,  infection  in  fractured  skull^  246;  oet<30plastic  resection  of  ukull,  368,  372 
Wainhioht,  fracture  of  bead  of  radius,  126 

Wallis,  exoiMion  for  unreduced  dislocation  of  ahoolder  195 ;  risk  of  siippuraiion  fl<imc 
I         time  after  injection  of  paraffin,  464  ;  case  of  removal  of  naao-pharyngeal  llbroma,  495 
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Walshaii » tendoD^ortening,  52  ;  results  of  trephiniDg  for  tnumatic  epilepsy,  277*  278  ; 

lemoTftl  of  imso-pba]7ii^»l  fibroma,  495 
Waltbeb,  operation  for  diBplaoed  upper  epiphysis  of  humeruB,  213 
Walton,  combmation  of  ner¥e»  affected  in  Bpa^modic  torticollis,  758 
Wardbop,  diognoaifi  of  innominate  and  aortic  ancnrysnii  S09 
Ware,  suture  of  wounds  of  breast,  893 
Wahino,  suture  of  tendons  in  amputation  of  fingers,  4 
WabbeKy  deviation  of  subclavian  artery,  788 
WA&BEir  (Prof.  T.  C),  method  of  removal  of  breast,  834,  848 
Watbbhouse.  operation  on  tuberculous  deposits  in  brain,  358;  removal  of  ^umma  of 

brain,  359 ;   progress  of  oaevli  441 ;    treatment  of  naevi,  447 ;  anaesthetics  daring 

removal  of  adenoida,  469 
Watson  (Sir  P.  HOi  case  of  laryngectomy  for  sypdiilitic  diseaae,  676 
Watts,  cheiloplagty  from  arm,  540 
WAXMAy,  results  of  intubation  of  larynx,  645 
Webeu,  partial  rhinoplasty,  462 
Weib,  case  of  large  sarcoma  removed  from  occipital  lobe,  331  ;  intracranial  tension  in 

growths,  377  ;  traumatic  aneurysm  of  vertebral  artery,  780 
WkisSj  tetany  after  thyroidectomy,  688 
West  (Or.  S.),  on  venasflection,  130,  133  ;  incision  in  long-standing  serona  effasions  of 

chest,  865 
Whabton,  foreign  bodiea  left  in  brain,  reaults  of,  323 
White  (W.  Hale),  chief  varieties  of  cerebral  new  growths,  353  j  proportion  soitabLe  to 

operation,  354 
Whitehead,  case  of  excision  of  elbow-joint  with  free  removal  of  humerus,  it6  •  operation 

for  cancer  of  tongue,  5S2 ;  mode  of  securiog  lingual  arteriei)  s^8  \  varuish,  605  ;  caae 

of  oesophageal  |)Ouch,  727 
Whitman  (R.J,  tendon-traixsplantation,  58,  63 
Whitson,  operation  for  hare-lip,  519 
WiuHT,  forcible  movemeutjj  of  elbow-joint  stiff  after  old  injury,  104 ;  partial  excision  in, 

105 
WiLDEB,  remofval  of  oerrical  sympathetic  for  glaucoma,  742 
W1LK8  (Sir  8.),  on  venassecUon,  131 

W1LK8  (i>ir  S.,  and  Dr.  MoxON),  capsule  in  cerebral  glioma,  379 
WiLLBTT,  method  of  tendtoQ-shortcning,  53 

%ViLLiAMtf  (Chictigo),  penetrating  woaods  of  chest  involving  abdomen,  879 
Williamson,  growths  of  ci^rebellura,  381 

Willi AJi«ON  (and  K.  Joheb'),  bone  spicule  in  traumatic  epile|i6y,  277 
Williamson  fo.  K),  excision  of  traumatic  aneurysm  at  bend  of  elbow,  145 
W1LLI8,  removnl  of  foreign  body  from  bronchus  with  alligator  forceps,  654 
Wlnohove,  conditjoufl  which  may  simulate  adenoids,  469 
Wolfe,  method  of  ski  a  grafting,  235 
WoLFi",  incision  of  shouldor-joint  for  unroduceti  dislocation  in  early  life,  196 ;  method 

making  Haps  by  undermining,  530 
WoLFLEB^  method  of  tendon »siitu re,  42,  49  ;  distanee-fiuturcs  in  tcnorraphy,  49;  enucica- 

tion  of  thyroid  adenomata,  695  ;  ligature  of  venela  for  enlai^ged  thyroid  gland,  707 
Wood  (J.),  on  a  risk  of  low  tracheotomy,  630 
WooLRllKiE,  saline  infusion,  135 
Wordsworth,  dislocation  of  ibumb,  14 
Weight  (G.  A.),  excision  of  wrist,  69 ;  lead  nitrate  in  tuberculous  ulcers,  425 ;  dyspnc&a 

after  bare-lip  operations,  522  ;  order  of  opcmtion  cm  cleft  pmlate,  548  ;  best  tfmc  for. 

549;    treatmeut  of  laryngeal  piipillomata,  624;    mucas  in  tmcheotomy-tubes,  634; 

difficoltj  of  removing  tracheotomy-tubea  after  tracheotomy,  637  ;  on  intubation,  O43, 

645;  aid  to  ligature  of  gubclaviau  artery  for  axillary  aneurysm,  785 
Wright  (of  New  Haven),  intubation  of  larynx,  640,  646 
WVETH,  method  of  coutrolling  haimorrhage  during  amputation  at  shoulder- joint,    181 ; 

aneurysm  of  Internal  carotid,  754 ;  ligature  of  external  carotid,  767 ;  treatment  of 

Taacular  growths  by  injection  of  boiling  water,  770 

Yeo  (B.),  temperature  in  cerebral  absce^j,  270 

ZabUbin,  removal  of  osteochondroma  of  chest- wall,  877 
Zklleh,  operation  for  webbed  fingers,  26 

ZuGXEEKAKDL,  Contents  of  mastoid  cellB,  292  \  frequency  of  complicated  cranial 
diaease,  3^5 
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Abdomen,  injury  to,  tbroagh  woonds  of  chest,  879 

Abnormaiities  oE  bmobial  artery,  150 

AbeocsR,  in  bminj  from  injury,  250,  269  ;  in  brain  and  cerebellum  from  otitis  mediae  301, 

302  ;  extrfi'daral,  315  ;  in  brain,  arising  from  disease  in  the  che^t,  871  ;  mastoid^ 

289 ;  in  lung^  881 
Aoceasnry  thyroid  and  falJil  dyspnoea,  678  ;  at  base  of  tongue^  712 
Acupuncture,  in  thoracic  aneury«ma,  814 
Adenoid  p^rowth^^  of  naso-pbarynx,  46S ;   question  of  operation,  468  ;   anflesthetic,  469 ; 

position,  470 ;  operation,  470 ;  complications,  473 
Adenomata  of  thyroid,  enucleallou  of,  695 ;  of  breast,  Thomases  operation  for,  861 
Adruniilin,  in  infiusion,  137;  in  IocaI  analg^f^ia,  650,  G62,  868 
Air  pa-ssages^  foreign  bodies  in,  648,652,  881,  889;  operations  on,  620;  thyrotomy,  62o» 

65S  :  laryngotomy,  624  ;  traobeobomy,  625,  646;  intubation,  640;  foreign  bodies  in 

the  bronchi^  652,  882^  889  ;  extra  laryngeal  opiirations  on  the  larynx ^  654 
Amputations,  of  fingers,  i  to  11 ;  of  thumb,  11 ;  through  wrist-joint,  79  ;  ibrough  forearm, 

93;  at  clbow*joint,  99;  of  arm,  15^;  at  shoulder-joint,  177;    interecapuio- thoracic, 

221,  838  ;  of  breast,  820,  832  ;  spe  different  regions 
Anaemia  pernicious,  transfumon  in,  142 
An»D8thesia,  in  opera t ions  on  skull,  251 ;  on  brain,  367;  in  removal  of  adenoids,  469;  in 

removal  of  the  tongue,  583  ;  in  tracheotomy,  629,  647,  650;  in  removal  of  carcinoma 

of   larynx,  660,  662 ;  in  operations  on   brouchtxieies,    690,   703 ;    in  operation    for 

empyema^  868  ;  in  opening  aksce»s  of  lung,  884,  885  ;  in  incision  of  pericardium ^  891  ; 

in  suture  of  wound  of  the  heart,  896 
Analgesia,  k«al,  in  operations  on  brain,  357 ;  methofl,  652  ;  in  tracheotomy,  647,  650 ;  in 

cjcophthalmic  brouehocele,  703 ;  in  malignant  bronchoccle,  706;  in  opening  cmpjematii, 

868;  in  operations  on  the  peri  can!  i  urn,  891 
ADMtomosis  of  tendons*  45  :  facio*acoesaory  and  hypoglossal,  420 
Anatomy,  practical  j>oints  to,  of  fingers,  i  ;  of  wrist  joint,  66;  of  elbow-joint^  103  ;  of 

shoulder-joint,  192;  of  middle  mcuiugcal  artery,  264;  of  parts  concc^ocil  in  otitis 

ractlia,  286;  of  frontal  minuses,  329 ;  of  facial  nerve,  287,416,  419;  of  tnicbcoLomy, 

630;  of  bronchi,  653;  recurrent  laryngeal  nerve,  693;   upper  cervical  nerves,  739; 

of  breast,  824  ;  of  pericardium.  S90 
AncuiyHm,  palmar,  40  ;  of  radial  and  ulnar,  traumatic,  85    arterio-venouH  at  bend  of  elbow, 

147:  biucbial,  166  ;  tnmmiitic  of  axillary,  167,   174  ;  thonicic  canstng  dyspncea,  647  ; 

of  common  carotid,  752*  764 ;  orbital,  753  ;  of  external  carotid,  754  ;  of  internal,  754, 

776 ;   arteriovenous  of  neck,  754  ;    by  anaMtomoais  of  scalp   and   neck,  75S,  769  ; 

ti-aumntic  of  sobclAvlan  from  fractuxcKi  clavicle,  784;   of  axillary  and  subclavian* 

axillary,  783 ;  of  innominat43  and  aortai  808 
Angeioma  of  palm,  148 
Angcio-sarcoma  of  clavicle,  229 
Angle  of  mouth,  restoration  of,  543 
Ankylosis,  of  elbow  joint,  excision  for,  103,  105;  of  shoulder-joiiit,  exobioEi  for,  193;  of 

tempo ro-mandibular  joint,  511 
Antrectomy,  291  ;  complete  operation,  295 
Antrum  (mastt^id),  anatomy  of,  286  \  operations  on,  291,  295 

Antrum  (maxillary),  operations  for  supp  a  rat  ion  of,  501  ;  supra -alveolar  route,  503;  supra- 
alveolar  and  Tiaf^L  503  ;  tuberculous  infection  of,  504  ;  growths  of,  478,  481 
Aorta,  aneurysm  of,  dyspntea  due  to,  647 ;  diagnosis  of,  809  ;  choice  of  vessel  for  ligature, 

812  ;  introduction  of  foreign  bodies,  813  ;  acupuncture,  814  ;  galTano-punetiire,  817  ; 

galvanism  thTough  coiled  wire,  817 
Apbuia,  varieties  of »  344 ;  traumatic  due  to  blood  clot,  345 
Area,  motor,  338 
Ann,  operations  on,  148 ;  amputation  of,  152  ;  mixed  method,  Z54  ;  modified  circular,  137 
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A^rteries,  lig&ture  of,  in  pAlm&r  hsemoirhage,  36  ;  in  pnlmor  uneuiyBin,  40 ;  radial  on  back 
of  wristf  82 ;  in  rorearm,  85 ;  of  ultiar,  in  forearm,  88 ;  brachiiiX  at  bend  of  elbow, 
145  ;  in  middle  of  arm,  148  ;  in  palmar  hiemorrbages  36 ;  axillary,  166  ;  io  amputa- 
tion at  shoulder  joint,  1S1,  188  ;  sub^apnlar  in  removal  of  scapula,  216;  sabclaviaii 
in  iuterscapulivthoracie  amputation,  222;  middle  meningeal  263,408;  prdiminary 
ligature  of  external  carotid  in  removal  of  upper  jaw,  483  ;  in  pharjngotomy,  613  ;  of 
thyroid  arteries,  707  ;  of  tenijtoral,  743;  facial,  741;  occipital,  744;  b'ngiial%  746; 
preliminary  to  removal  of  tongue,  591 ;  during  tne  operation,  588 ;  of  common 
carotid^  749,  759,  761 ;  external  carotid,  766,  774  ;  internal,  775,  778  ;  yertebnU^  779 ; 
flubclavian,  782,  784,  790  ;  Lnnominatef  793,  802  ;  carotid  and  eubclayian  in  thoracic 
aneurysm,  812;  wounds  of  intercostal  and  internal  mammary^  877 

Arteriotomy,  of  temi>oral,  743 

Arti^elal  tendons  of  silk,  57 ;  cheek  and  ttose  after  extensire  removal  of  upper  jaw,  487 ; 
mandible,  509 

Arterio- venous  aneurysms,  at  bend  of  elbow,  145,  147;  of  axillary  vesiacls.  167;  of 
neck,  754 

Aspiration,  of  trachea,  634 ;  of  chest,  862,  8|64  ;  of  pericapdinm,  890 

Axilhiry,  artery,  ligature  of,  166;  gunshot  injuries  to,  167;  ligature  of  fir^it  part,  170;  of 
third  part,  173;  old  operation,  174;  rapture  of  in  reduction  of  drntocationa  of 
shoulder,  177;  ligttture  of  in  amputation  at  shoulder-joint,  181  ;  aneurysms  of  in 
which  amputation  at  shoulder-joint  may  be  ret^uired,  178 ;  ancuryEms  of  amenable 
to  ligature  of  the  subclavian,  783  ;  ligature  of  ^subsequent  to  ligature  of  fiirst  part  of 
Bubclarian,  793 

Axillary  glands,  infiUration  of  in  carcinoma  of  breast,  825,  828,  830,  843,  853 

BtLATERAL  empyema,  871 

Bmlies,  foreign,  in  brain,  316,  328  ;  in  air  psasages,  648^  652,  S82,  889;  in  bronchi,  652; 
in  larynx,  631,  649  ;  m  lung,  881,  S89;  introduction  of,  into  thoracic  aneurysms,  813 

Boiling  water,  injection  into  vascular  growths,  770 

Bone,  resection  of  long  in  aid  of  tendon  suture,  52  ;  setf  different  bones 

Bone  cbipH,  decalcified,  161 

Bone  grafts,  t6i  ;  in  rhinoplasty,  461 

Brachial  artery,  ligature  of  at  bend  of  elbow,  145;  abnormalitios  of,  150;  ligature  in 
middle  of  arm,  148  ]  for  palmar  haemorrhage,  36 

Brachial  plexus,  operations  on,  742 ;  carcinomatous  glands  adherent  to,  858 

Braio,  abscess  of,  traumatic,  250,  269  ;  in  otitis  media,  in  temporo-«phenoidal  lobe,  301 ; 
symptoms,  301  ;  latent  form,  301  ;  occasional  thickness  of  capsule^  301,  306; 
mortAtity,  rate -of,  301;  operation  for,  305;  difficulties  in  finding,  306;  drainage, 
307;  difflrulties  in  obliteration  of  cavity,  310;  rcAp|)earance  of  symptoms,  308; 
occa«iional  multiplicity,  308  ;  fmm  injury  to  nose,  311 ;  in  cerebellum,  302  :  frequency 
of  J  302;  symptoma,  303;  operaHou  for,  310;  e^tra-dural,  315  ;  cysta  of*  278;  other 
lesions  in  tmumatic  epilepsy,  280;  foreign  bodies  in,  316,  328;  bullets  in,  3x6; 
localisation  of,  in  refcrenec  to  operations,  338,  366 ;  some  cortical  lesions,  343 ; 
localisation  and  injuries,  344  ;  growtliH  and  kjcalisation,  346,  366 ;  questions  arising 
before  o|>c rations  on  cerebral  growths,  352;  chief  varieties  and  relative  frequency, 
353  '  projiortian  suitiible  to  operation,  354,  361  ;  tuberculous  growths,  356;  two^tage 
o[iGratiou  on  brain,  337,  371,  376;  use  of  local  analgesia,  357 ;  gliomata  and  saroo- 
mata,  358,  379 ;  gummata,  359 ;  cysts,  360;  [mllititive  operations  for  grovrths,  356, 
^^5*  3^  i  operation  for  removal  of  growths,  365  ;  marking  out  the  Icfiion  and  flap, 
366 ;  aniesthctic,  367  ;  removal  of  skull,  367  ;  osteoplast jc  metho<i,  36S,  372 ;  ti-eatment 
of  bmin,  377;  detection  of  growl h,  379;  opcriitiouri  on  cerel>ellum,  380  ;  closure  of 
wound,  382  ;  excision  of  cortical  centrLs  for  epilcj)«y,  382 ;  difficulties  in  operations 
on  the  brain,  384;  lesions  of  bi-ain  in  microccphalus,  386;  condition  in  general 
paralysis  of  the  insane,  390;  drainoge  of  cerebral  veutricles,  392,  393 

Breast,  removal  of,  820,  832  ;  carcinoma  of,  820;  results  and  danger  of  improved  opera- 
tion for  carcinoma,  821;  local  reapiiearance  afier,  S23 ;  essentials  of  operation, 
824;  selection  of  cases,  829 ;  quesiion  of  clearing  out  of  stipra'Clavicular  fossa,  830; 
removal  of  both  breasts,  832  ;  exploration  and  removal  of  doubtful  swelliagH.  833  ; 
centrifugal  fl|>reail  of  carcinoma  in  the  parietes,  835;  removal  by  elliptical  incisions, 
838;  Mr.  Handley's  method,  835;  Mr.  W.  Cheyne's,  834;  Prof.  Warren's,  848; 
ProL  Halsted'e,  S50;  methods  of  closure  of  wound,  845,  848;  supervision  after 
operation,  854;  palliative  operations,  856;  operatioua  for  reappearance  of  the 
disease,  857,  872;  removal  of  upper  extremity,  858;  oophorectomy,  859;  X-ray 
treatment  of  malignant  disease,  860 ;  non-malignant  growths,  removal  by  Thotnas's 
method,  861 

Bronchi,  foreign  bodies  in,  652,  881,  8S9 

Bronchiectasis,  operation  in,  883 

Bronchocele,  operations  on,  677  ;  dyspncEa  due  to,  677  ;  treatment,  679 ;  retro-stemal,  ' 
68 1  ;  dangers  of  operations,  683  ;  injury  to  recnrrent  laryngeali  685  ;   myxcedetna, 
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687 ;  removal  of  one  balf  and  isthmus,  690 ;  enucleation  of  aclraonrnta,  695 ; 
reappearance  of  bronehocele  after  operation,  6g6  ;  operation  on  isthmus  alone,  696, 
704  ;  exophthalmic  brotjchocelcp  697  ;  mtilignnnt  bronchocele,  704  ;  ligature  of  ihyroid 
arteries,  707  ;  cjats,  709  ;  accessory  thyroids  at  base  of  tougue,  712  ;  thyroglossal 
cysta,  721 
Bullets  in  brain,  316;  exploration  for,  317;  possible  results  if  left,  323  ;  operation  for 
removal  of,  324  ;  aid  of  Eontgcn  rays,  324,  325  ;  bulleta  of  Bniall  arm  type,  327 

Cachexia  BTauMiPBivA,  GS9 

CaHus,  compression  of  muscuJo-aplral  nerve  by,  163 

Carbolic  acid  poisoning,  in  fusion  in,  140 

Carcinoma  of  jaws,  477 ;  of  lip.  535  ;  of  tongue,  578 ;  of  larynx,  654  ;  of  breast^  S20 

Carotid,  common,  ligature  for  middle  meningeal  bjcmorrhagc,  265  ;  for  orbital  aneurysm, 

753;    ligatui-c    of,    749,   759,   761;    iojurics  of,   750;    temporary  ligature  of,  762; 

temporary  closure  of,  763  ;   old  operation  on,  75a.   764  ;    ligature  of  for  arrest  of 

nmlignant  growths,   758 ;    compression   of,   752  ;    ligature  of    in    ligature    of    the 

innominate,  802  ;  ligatuitj  of  in  tboracic  aneurysms,  812 
Camtid,  externfil^  ligature  of  for  middle  meningeal  ha*morrbage,  265;    in   removal  of 

Gasserian  ganglion,  408 ;  in  removal  of  up|ter  jaw,  483  ;    in  pharyngotomy,  613 ; 

steps  for  ligature  of,  766,  774  ;  aneurysm  of,  754 
Carotid,  internal,  injury  to  in  removal  of  Gasscriau  ganglion,  415;  ligatnre  of,  in  orbital 

aneurysm.  753  ;  steps  for  ligature  of,  775,  77S  ;  aneurysms  of,  754,  776 
Carpus,  eicisiou  of  wrist,  for  disease  of,  66;  amputation  in,  76  ;  ezcisiou  for  injury,  77 
Catgut,  insertion  of,  in  tboracic  aneurysms,  814 
CauMtjcHj,  jii  lupus,  423 ;   in  rodent  ulcer,  434 ;  in  nievi,  447 ;  after  removal  of  maxillftj 

486 
Camlery,  in  lupus,  427  ;  in  nuevi,  446  ;  in  removal  of  growths  of  fancea,  610  ;  in  growths 

of  iiiryux,  663 
Centrifugal  spread  of  mammary  carcinoma  in  parietes,  835 
Centres^  cortical,  342,  343,  344;  excision  of*  for  epilepsy,  281,  ^Bz 
Cerebellum,  abscess  of,  301,  302,  310 ;  growths  of,  357,  ^So 
Cerebral  isinuse8,   thrombosis  of,  248,  311  ;    treulmeut  of  hiemorrbagc  from,  248,  294, 

314 

Cerebral  topography,  338 

Cerebrum,  nrv  Bmiu 

Cervical  nerves,  upper,  rt^cction  of,  739  ;  sympathetic,  resection  of,  740,  #rr  Sympathetic 

Cervical  glands,  epithelioraatous,  removal  of,  579,  603,  671, ;  tubereaWus,  716 

Chamber  of  Sauerbrocb,  for  intra'thoracic  operations,  87 S,  S89 

Chassiiignac^s  tuLiercle,  780 

Chedoplasty,  jwv  Lip 

Cheek,  restoration  of  defects  of,  543  ;  slitting  in  removal  of  tongue,  591 

Chest,  operations  ou,  S62  ;  nature  of  tluid  in,  862;  risks  of  leaving,  863;  piiraoeoteBis, 
862,  863,  864 ;  risks  of,  863 ;  chronic  serous  effusions  of  chest,  865  ;  empyema,  863 ; 
treatment,  866 ;  resection  of  ribs,  in  empyema,  867,  869 ;  for  caries,  872 ;  for 
reappearing  carcinoma  of  breast,  872 ;  for  old  empyema,  873  ;  for  injury  to  inter- 
costal or  internal  mammary  artery,  877  ;  for  growl  lis  of  chest  wall,  877  ;  iujurieg  of 
chest  involving  alxlomen,  879  ;  gunshot  injuries  of,  880 

Circular  amputation,  at  wrtj*t,  81  ;  of  forearm,  98;  modiUcd,  96;  at  elbow-joint,  102  ;  of 
lum,  157 

Clavicle,  removal  of  growths  of,  228;  fractures  of,  operative  inUJrferencc  in,  230;  dis- 
locations of,  231 ;  disea^ie  of  jointa,  232  ;  fracture  and  traumatic  aneurysms  of 
subclavian,  784  ;  resection  of  in  Bcrgcr's  amputation,  222  ;  iu  ligature  of  subclavian 
and  innominate,  792,  803 

Cleft  pahite,  age  for  operation^  548,  563 ;  amount  to  attempt  at  one  stage,  548,  551,  557 ; 
order  of  operation  on  lip  and  palate,  530;  operatiun  on  soft  palate,  552 ;  on  bard, 
555;  8ir  W.  Fergus* m*8  met hml,  558;  Sir.  Davies-C-olley's,  559 ;  Mr.  \V,  A.  Lane's, 
563;  Mr,  Bropby'i?,  570;  afLer-treatment,  574 

Cocaine,  Injection  of  into  large  nerve  trunks  to  prevent  shock,  226,  *w  aim  £ucalne 

Ctolumella,  restoration  of,  460 

Collapse,  infusion  of  saline  Huid  in,  136 

{-^Ilea's  fracture,  operation  in  cases  of  mal-union,  78 

Coma  in  middle  meningeal  haemorrhage,  263  ;  in  cerebral  abBcesd,  30J,  304 

Common  carotid,  ^ee  Carotid,  common 

Compound  |>almar  ganglion,  ^j 

Comi>ound  depressed  fractures  of  skull,  245 

Compression  of  common  carotid,  method,  752 

Condyle  of  mandible^  exciiiion  of,  512  ;  with  coronoid  process,  513 

C<jnjuncliva,  tuberculosis  of ,  430  ;  in  rn<lent  ulcer,  434  :  after  removal  of  upper  jaw,  488 

C^mscrvalivc  surgery  of  the  hand,  16  ;  of  foreiirui,  153 
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Cont  locted  palmar  fascia,  28 

(Contract ion  of  fiogcn,  28,  34  ;  cicatricial,  about  moath,  51X,  546;  of  lower  lip,  540 

Cornea,  ulceration  of,  after  remoral  of  maxilla,  486.  488 ;  after  removal  of  Gaaserian 
ganp;liun,  412 

roroiioitl  procc&s,  of  mandible^  remoTal  with  condyle,  513 

(^ortical  centres,  342. 343.  344  ;  excision  of,  in  epilepsy,  281,  382 

Craniectomy,  osteoplastic,  368,  372 ;  linear,  386 

Cranium,  (luestion  of  operation  in  growths  of  bones  of,  238;  exostoses  of,  238,  242; 
sanroiiKita  of,  and  dura  mater,  238  ;  epitheliomata  invoWing,  243  ;  conditions  of,  met 
with  in  traumatic  cpile|)6j,  277 ;  gunshot  injuries  of,  316 ;  chief  satares,  340 ;  remoral 
of.  in  fnictureiv,  251;  in  removal  of  growths,  367,  381;  microoephalos,  388;  in 
dniinage  *if  ventricles,  392,  393,  395 

r II hit  us  varus,  osteotomy  for,  12 1 

Cyst8  of  brain,  27S,  360;  dental,  479;  dentigerous,  478;  of  thyroid,  709;  dermoid  of 
t4>ii^uo,  712  ;  thyroglossal,  721 

Cystic  hy^oina,  721 

Death,  sudden,  in  cases  of  cerebral  growth,  242,  386;  in  exophthalmic  bronchooele,  703  ; 

in  large  effusions  in  the  chest,  863 
Decalciticil  bone  chips,  use  of.  161 
Decortication  of  lung,  876 
Defect-*,  of  the  lower  lip,  536 ;   of  mouth,  541  ;  of  upper  lip,  542  ;   of  cheek,  543  ;  of 

eyt'li<i,  547 
■  Dental  cysts,  479 

-  l>entip}rous  cysts,  478 

I  Depressed  frat'ture  of  skull,  compound,  245  ;  simple,  247 

f  l>ermoi<is,  at  base  <»f  tongue,  712 

I  iK-'xtrose,  intravenous  injection  of,  139 

t  Digits,  reunion  of  severe<l,  23  ;  supernumerary,  24  ;  webbed,  75 

t  Dislocation,  of  finger  and  thumb  at  metacarpo-phalangeal  joint,  14  ;  reduction  of,  14 ; 

!  of  cU)Ow-joint,  excision  in.  103,  105;  of  superior  railio-ulnar  joint,  125  ;   injury  to 

1  axillary  vessels  in  reduction  of  dislocated  shoulder,  177 ;  excision  for  irreducible 

f  dislocations  of  shoulder,  195 ;  for  recurrent  dislocation,  198  ;  of  clavicle,  231  ;  of  fibro- 

\  cartilage  of  mandible,  515 

',  Displacement  of  ulnar  nerve,  130  ;  of  lower  lip,  540 

^  Distal  phalanx  of  linger,  amputation  of,  2  ;  of  thumb,  11 

.  Di<«tancc-sutures  in  operations  on  tendons,  48,  49,  50 

'  Divided  tendons,  operations  on,  40,  45 

Double  hare-lip.  525 

Drainage  of  ct-rebral  cysts,  279  ;  of  cerebral  abscess,  310  ;  of  cerebral  ventricles,  lateral, 

1392,  393  ;  fourth.  395  ;  of  empyema,  869 
Duct,  Steiio's,  restoration  of,  421 
Dura  mater,  growths  of  this  and  skull,  question  of  operation  in,  238  ;  sarcomata  of,  238  ; 
epitheliomata,  243  :  pus  between  this  and  skull,  256  :  haemorrhage  superficial  to,  261, 
^  263  :  under,  267  ;  trciitment  of  in  cerebral  abscess,  306 ;  in  operations  on  brain,  357, 

♦  376  :  growths  of,  352  ;  tension  of  in  operations  on  the  Gasserian  ganglion,  409,  415 

f  Dyspntea.  in  brouohoceles,  677,  679;   in  membranous  laryngitis,  627;  in  narrowing  of 

the  air  passages,  C47  ;   in  spasm   from  tetanus  and  thoracic  aneurysms,  647 ;  in 
empyema,  868 
t 

I  Ear,  results  of  disease  (»f  middle,  286 ;  interference  in  mastoid  disease,  289,  291,  295  ; 

;  abscess  in  brain,  301,  305  ;  in  cerebellum,  301,  302,  310  ;  infection  of  sinuses,  311  ; 

extra-dural  ab»;cess  and  meningitis,  315 
Itlcraseur,  in  naso-pharyngeal  tibroma,  492  :  in  removal  of  tongue,  599 
Effusions  in  chest,  862  ;  risk  of  incising  if  tuberculous,  865  ;  in  pericardium,  890 
Egg-membrane  for  prevention  of  adhesions  between  brain  and  skull,  282 
Elbow-joint,  amputation  at,  99  ;  excision  of,  103  ;  methods,  1 11, 118;  question  of  opera- 
tive interference  in  injuries,  103.  107,  108 ;  treatment  of  injuries  of  epiphjrses,  106  ; 
preservation  of  i)eriosteum,  no  :  possibility  of  injury  to  ulnar  nerve,  113,  122  ;  site 
of  lx)ne  section,  113  ;  excision  in  faulty  ankylosis,  108  ;  in  osteo-arthritis,  109  ;  splints 
after  excision.  115;  after-movements,  116;  test  of  success,  1x7;  repeated  excision, 
117  ;  excision  in  gunshot  injuries,  119  ;  partial  excision,  105,  120;  erasion  of,  123 
Electrolysis,  of  nsevi,  443  ;  of  naso-pharyngeal  fibroma,  492  ;  in  thoracic  aneurysm,  817 
Empyema,  865  ;  localised  forms.  865  ;  risk  of  leaving,  866 ;  treatment,  866  ;  paracentesis, 
866  ;  subaqueous  drainage,  866  :  incision,  867,  ^S  ;  anicsthetic,  868  ;  IocjeJ  analgesia, 
^  868  ;  bilateral  empyema,  871  ;  date  of  dispensing  with  drainage  tube,  871 ;  complica- 

tions, 871  ;  removal  of  chest  wall  for  old  empyema,  873 
Emiostcal  sarcoma  of  radius  and  ulna,  90,  91 ;  of  upper  end  of  humerus,  200  ;  of  clavicle, 
230  ;  of  jaws,  476,  505 
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EuucleaMoD  of  tbyroid  adenomatii,  695 

Epigfaatric  direction  of  spreading  of  carcinoma  of  breast^  835 

EpigAStric  route  for  opening  pericardium,  89a 

Epilepsy^  traumatic,  246,  272 ;  results  of  operation  for,  273  ;  conditions  met  with,  277 ; 

operation^  280;  causes  of  failare,  284;  excision  of  o^rtical  eenireg  for,  281,  382; 

resection  of  cervical  Bympathctic  for,  741 ;  ligature  of  vcrtebml  artery  for,  780 
Epipliysia,  lower  of  radius,  mid-unitctl,  operation  for,  78 ;  about  elbow-joint,  operative 

interference  in,  106,  107,  loS  ;  uppor  of  humerus,  »epamted,  oj)erutions  on,  212 
Kpithelioma,  of  scalp  and  membranes  of  brain^  243  ;  of  lip,  535  ;  oi  t*)ngue,  578  ;  ligature 

of  lingual  in  inoperable  epithelioma  of  tonguci  746  j  removal  of  glands,  603 
Epulis,  476 

Brafiiou  of  elbow-joint,  123  ;  of  lupus,  424 
Eucaine,  injection  of,  into  nerre  trunka  to  diminish  shock,  226 ;  in  operations  near  larynx, 

615  ;  in  removal  of  growths  of  larynx,  622,  660,  662  ;  in  tracheotomy,  650,  652  ;  local 

ntmigesia,  652  ;  in  operations  for  empyema,  868 
Excision,  partial,  of  thuuib,  i  j  ;  at  metacarpophalangeal  joint,  14,  15  ;  of  wrist-joint,  66; 

corai«ii-ed  with  amputations  for  disease  of  wrist- joint,  76;  for  injury  of  wrist- joint, 

77  ;  of  radius,  90,  92  ;  of  ulna,  91,  92  ;  of  elbow-Joint,  103  ;  of  shaft  of  hnmerus,  158  ; 

of  should er-Joint,  191 ;  of  lupus,  427  ;  of  eyeball,  449 
Exentemtion,  or  emptying  of  orbit,  451 
Exophthalmic  broncbocele,  aurgiciU  interference  in,  697 

Exostosis,  abjut  elbow-jointj  109  ;  of  skull,  238,  242  ;  in  traumatic  epilepsy,  277 
Exlenml  carotid,  ligature  of,  for  middle  meningeal  buemorrhagc,  265  :   in   removal   of 

Gasscrian  ganglion,  408 ;  in  removal  of  uptSr  jaw,  483 ;  in  removal  of  grtiwths  of 

]ihai7nx,  613  :  aneurysm  of,  754  ;  ligature  or,  766,  774  ;  wonuda  of  branches  of,  767  ; 

temporary  ligature  of,  768 ;  ligature  for  aneiiryam  by  anastomosis   of  Hc:ilp,   769 ; 

ligature  preparatory  to  removal  of  growths,  770  ;  as  a  palliative  step  in  inopemblc 

growth*!,  772  ;  excision  of  external  carotid  and  its  branches,  772 
Extii-dural  abscess  in  otitis  media,  315 

Eyeball,  excision  of,  449 ;  question  of  removal  in  rotient  ulcer,  434 
Eyelids,  restoration  of  defecta  of,  547 ;  suture  of,  after  removal  of  Qaaaerian  ganglion, 

412 ;  Qxicma  of  lower,  after  removal  of  maxilla,  488 

Faok,  plastic  surgery  of,  529,  5:^6^  542 

Facial  artery,  ligature  of,  744  ;  in  harelip,  518 

Facial  nerve,  position  in  otitis  media,  287,  294,  296;  stretching,  416  ;  operative  treatment 

(>f  intractable  paralysis,  417  ;  facio-accessory  and  facio- hypoglossal  auaiiitomoois,  420  ; 

paralysis  after  operations  on  parotid,  439,  440 
Facio-acoesBory  and  facio-hypoglossal  anastomosis,  420 
Fascia,  palmar,  contraction  of,  28  ;  aubcutaneoiu  operation,  28;  open  operation,  31,  32; 

skin  grafting  in,  32 
Fauces  and  adjacent  parta,  growths  of,  608 
Fibro-cartilage  of  mandible,  suture  of,  515 
Fibm^adenoma  of  breast,  removal  by  Thomaa'a  operatioBi  861 
Fibroma  of  jaws,  477  ;  naso- pharyngeal,  489 
Fifth  nerve,  operations  on,  397  ;  question  of  value  of  peripheral  o[)crations,  397,  398 ; 

operations  on  iiret  divbion,  399 ;  second  division,  399  ;  inferior  dental,  403  ;  lingual 

gustatory,  404  ;  intracranial  resection  of  second  and  third  divisions,  405  ;  on  Qaaieriaa 

ganglion,  405,  406 
Fingers,  amputation  of,  i  to  11  ;  distal  phalanx,  2;  second  phalanx,  3;  through  or  cUb- 

articulation  of  second,  4 ;  at  raetacarpo-phalangeal  joint,  6 ;  with  a  metacarpal  bone,  10 ; 

of  two  or  three  contiguous  fingers,  11  ;   praolical  points  in  anatomy  of  fingers,  1  ; 

amputation  for  injuries,  17  ;  reiinion  of  severed,  23  ;   ditjhication  of,  at  metacarpo- 
phalangeal joiat,  14  ;  contraction  of,  38,  34 ;  supernumerary,  24 ;  webbed,  25 
Fissure  of  skull,  250,  255  ;  of  Rolando,  338,  366 ;  of  bylvius,  342,  366 
Fistula,  Sid i vary,  operation!*  for,  421 
Fixity  of  mandible,  operations  for,  511,  546 
Flaps,  pe<hmculate<l,  in  injuries  of  the  hand,  20  ;  in  plastic  surgery,  529  ;  marking  out 

tlap,  before  operation  for  cerebml  growth,  366 
Forearm,  excision  of  bones  of,  90,  92 ;  amputation  of,  93  ;  mixed  method,  93  ;  modified 

circular,  96  ;  trans&xion,  96  ;  circular,  98 
Foreign  bodies,  in  bmin,  316,  328  ;  in  air  passages,  648,  652,  882,  889;  in  larynx,  621,  649  ; 

in  bronchi,  652,  882,  88g  ;  in  lun^,  881,  88g  ;  introduction  of  into  aneurysm,  813 
Formalin,  in  lupus,  424  ;  in  rodent  ulcer,  436  ;  in  sarcoma,  437,  431  ;  in  nasal  polypi,  467  ; 

in  laiyngeal  paplllomala,  622 
Fourth  ventricle,  drainage  of,  395 
Fractures,  CoUea's,  operation  for,  mal-unite<l,  78 ;  about  ell>ow-joint,  106,   107,  108  ;  of 

olecranon,  126;  of  clavicle,  230;  with  traumatic  aneurysm  of  subclavian,  784;  of 

skull,  compiTund  depressed,  245  ;  simple  depressed,  247  ;  punctured,  248  *,  about  inner 
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angle  of  orbit,  249 ;  finored,  250,  255 ;  later  oonditiooB  ariBing  from  fracture  of  drall, 

255  ;  in  traumatic  epilepsy,  277 
Frontal  method  of  rhinoplasty,  454,  456,  458 
Frontal  sinases,  surgical  anatomy  of,  329 ;  operations  on,  330 ;  disease  of,  complicated 

with  that  of  other  sinuses,  335 

Oalvano-oautbby,  in  nsBTi,  447  ;  in  naso-pharyngeal  fibroma,  492  ;  in  remoTal  of  tongue, 

600 
Oalvano-puncturc,  in  thoracic  aneurysms,  817 
Gangrene  from  embolus  detached  in  curetting  an  -old  empyema,  875 
Gangrenous  cavities  in  lung,  88x 

Ganglion,  oomix)und  i»almar,  37  ;  Gasserian  ganglion,  397,  398,  405,  406 
Gas  poisonin);.  infusion  in,  140 
General  paralysis  of  the  insane,  trephining  in,  390 
Glands,  epithcliomatous,  removal  of,  579,    603 ;   tuberculous  cervical,  7x6 ;  axillary, 

infiltration  of,  in  carcinoma  of  breast,  825,  828,  830,  843,  853 
Glaucoma,  resection  of  cervical  symimthctic  in,  741 

Gliomata  and  glio-sarcomata  of  brain,  358,  370,  379,  384 ;  of  retina,  449,  450,  451 
Goitre,  twe  Bronchocele  and  Thyroid 

Gold  plates  and  full,  lor  preventing  adhesions  between  brain  and  skull,  282 
Grafting,  of  skin,  in  injuries  of  hand,  18  :  after  operations  for  contracted  palmar  fascia, 

32  ;  Thiersch's  method,  233  ;  Wolfe's,  235  ;  Ueverdiifs,  236  ;  of  tendons,  50  ;  of  bone, 

161  ;  in  rhinoplasty,  461 
lirowths,  endosteal  of  radius  and  ulna,  90,  91  ;  of  upper  end  of  humerus,  199  ;  of  scapula, 

2x4  ;  of  clavicle,  228  ;  of  scalp,  237  ;  of  skull  and  dura  mater,  238,  243  ;  of  brain, 

ami  localisation,  346  ;  of  dura  mater,  352  ;  of  cercljellum,  357,  380 ;  tee  growths  of 

brain  ;  of  parotid,  437  ;  of  cyob»ill,  449,  451  ;  of  none,  465,  489,  495  ;  adenoid,  468 ; 

of  jaw,  476,  505  ;  of  lip,  535  ;  of  |>alate,  577  ;  of  tongue,  578,  606,  712  ;  of  tonsil  and 

adjacent  jmrts,  608  ;  of  larynx,  620,  647,  654  ;  of  thyroid  gland,  677  ;  of  neck,  713  ; 

of  the  breast,  820,  861  ;  of  ribs,  872,  877  ;  of  sternum,  879 
tiummata,  of  brain,  359 
Gunshot  injuries,  of  hand,  16  ;  of  wrist,  77,  79  :  of  radius  and  ulna,  92  ;  of  elbow-joint,  119, 

153  ;  of  brachial  artery  at  bend  of  elbow,  147  ;  of  arm  and  forearm,  149 ;  of  axillary 

artery,  167  ;  at  shoulder-joint,  177,  210  ;  of  skull  and  brain,  316,  327  ;  of  chest,  880  ; 

of  heart,  894 

HiClfORRHAGK,  i>almar,  35  ;  and  infusion,  136,  137;  means  of  arresting  in  amputation  at 
shoulder-juiiit,  x8i  ;  in  removal  of  the  Bcanula,  217  ;  in  Berger's  amputation,  222, 
225  ;  in  O|)oration8  on  the  scalp,  237  ;  middle  meninjjeal,  261,  265 ;  sub-dural,  267. 
345  ;  in  oi)erations  on  the  brain,  279,  370,  384  ;  in  removal  of  the  Gasserian  ganglion, 
414. 415  ;  in  removal  of  upjKT  jaw,  486  ;  from  naso-pharyngeal  fibroma,  491  ;  in  cleft 
])alatc,  555,  575  ;  in  removal  of  the  tongue,  584,588 ;  in  oi>eration8  on  the  fauces,  613  ; 
in  trachi.H>toniy,  633 ;  in  oi>erations  on  the  thyroid  gland,  685  ;  in  removal  of  the 
breast,  843,  844  ;  in  injuries  of  the  chest,  880  ;  in  oiMirations  on  the  lung,  884,  885 

Hand,  cont^erviitive  surgery  of,  16  ;  needles  in,  35 

Hard  imlate,  cleft  of,  fee  Cleft  palate 

Hare-lip,  l)est  time  for  o|)Cration,  516 ;  single  lian^lip,  518 ;  double,  525 ;  treatment  of 
pre-maxillary  bone,  518,  526  ;  repetition  of  operation,  528 

Heart,  suture  of  wountls  of,  suture  of,  893 

Hemiplegia,  in  middle  meningeal  haemorrhage,  261 

Hernia  cerebri  after  oiKjralions  on  brain,  310,  346,  347,  377,  385 

Humerus,  treatment  of  injurieit  of  lower  epiphysis  of,  106,  107,  108  ;  excision  of  shaft  of 
158  ;  growths  of  upper  end  of,  excision  for,  199  ;  site  of  section  of  bone  in  excision 
204  ;  oi)erativc  interference  in  injuries  of  up)>er  epiphysis,  212 

Hydrocephalus,  dniinage  of  ventricles  for,  392,  393,  395 

Hydatid  of  lung  and  pleura,  882 

Hygroma,  cystic  of  neck,  721 

Idiocy,  trephining  in,  386 

Imlian  or  frontal  mcth(xl  of  rhinoplasty,  456,  458 

Incision  and  drainage  of  chest,  867  :  of  pericardium,  891  ;  by  epigastric  route,  892 

Infantile  paralysis,  opemtiona  for,  54  :  spastic  form,  60 

Inferior  dental  nerve,  neurectomy,  403 

Infusion  of  saline  fluid,  134  ;  of  other  fluids,   137  ;  in  diabetic  coma,  138,  140  ;  in 

poisoning,  140  ;  in  carbolic  acid  |)oi8oning,  140  ;  of  antiseptics,  144 
Injection  of  n«?vi,  448  :  of  va«<uilar  growths  with  boiling  water,  770 
Innominate,  ligature  of,  793,  802  ;  aneurysm  of,  809  ;  trciitment  of,  811 
Innocent  growths  of  breast,  removal  by  method  of  Thomas,  861 
Insanity,  with  general  paralysis,  trephining  for,  390  ;  traumatic,  391 
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Interscapulo-thoracic  amputfttion^  221  ;  results,  227 

Intercostal  artery  and  intemal  mftmmary,  treatment  of  wounds  of,  877 

Internal  carotid,  ligature  of,  775,  778  ;  aneurysm  of,  754  ;  tmumatic,  776 

Intra-thoracic  operatiom*,  chamber  of  Sauerbruch  for^  878,  889 

lutubatiou,  640  ;,  swlvantii.ge3t  640  ;  disativaatagcs,  642  ;  techaiqueT  645  ;  compared  with 

tracbeotoiny,  643 
Irrt'duciblt;  disk>catious  of  elbow -joint,  eicision  for,  103,  105  ;  of  shnulder-joiiit,  195 
Isthmus  of  thyroid,  in  tracheotoray,  629,  653  ;  operations  on  in  brunchocele,  693,  696,  704 

JjlOKSOKiAK  epilepsy,  273,  343 

JaWH,  growths  of,  476,  505  ;  questions  arising  before  removal  of  upper,  480;  removal  of 

tipper,  complete,  48a  :  partial,  487,  497  ;  for  naso- pharyngeal  fii>roma,497  r  ostei'tplaatic 

resection^  498  •  operations  on  antrum,  501  ;  complete  removal  of  both  maxilla?,  510 ; 

removal  of  lower  jaw,  505  ;  artifeial  mandible,  509;  fixity  of  nmtidible,  511,  546; 

excision  of  condyle,  512  ;  Esmarch'^  o[ieration,  513  ;  snture  of  fibro-cartibig(*,  515 
Jogular  vein,  internal,  infective  thrombosis  of,  311  ;   inifvortance  in  removal  of   luber- 

culonB  glands,  717  ;    in  epitheliomatous,  604  ;  in  ligature  of  the  common  carotid, 

760,  765 

Labttngectomy,  partiid,  663,  665  ;  complete,  666,  667  ;  modifications,  671  :  in  two  stages, 
672 

Laryngitia,  acnte^  tracheotomy  in,  647 

Laryngotomy,  624  ;  in  removal  of  npper  jftw^  483  ;  in  removal  of  tongue,  584  ;  in  lateral 
phary  n  g<  «t  om  y ,  6 1 4 

Larynx,  papilloma ta  of,  treatment,  621,  623,  624  ;  syphilitic  uleeration  and  tracheotomy, 
646;  tuberculous,  646  ;  carcinoma  lind  palliative  tracheotomy,  647,  674  ;  acute  toflam- 
mation  of,  647  ;  spasm  of  in  tetanus  mid  thoracic  aneurysm,'647,  648  ;  scalds  of,  648  ; 
maUgnant  disease  of,  intrinsic,  656  j  extrinsic,  656,  673  ;  tjnestions  arising  before 
operation,  654;  operatioua,  658;  ihyrototny,  658,  660;  removal  of  half  of  lurynx, 
663,  665  ;  complete  removal,  666,  667  ;  miKlificjitions,  671  ;  operations  in  extrinsic 
malignant  disease,  673  ;  trans-hyoid  pharyngotomy,  673 

Lateral  pharyngotomy,  611 

Lateral  siuu^,  landmarks  of,  2S7  ;  infection  of  in  otitiii  media,  311,  312  ;  treatment,  3x3  ; 
mode  of  dealing  with  internal  jugular,  313 

Lengthening  of  teuiions,  46  ;  in  ischccmic  paralysis,  64  ;  of  tnceps,  128,  129 

Lepto- meningitis,  257,  259,  315 

Ligature  of  radial  on  back  of  wrist,  82  ;  in  forearm,  85,  87,  SB ;  ulnar  in  forearm,  88 ; 
in  pwlmar  aneunsm,  40  ;  of  radial  and  nlnar  in  palmar  hieniorrhage,  36  ;  of  brachial 
artery  at  bend  of  elbow,  145  ;  in  nn'ddle  of  arm,  148  ;  for  palmar  hemorrhage,  36  ; 
of  axillary  artery,  166  ;  of  common  and  external  ca rot itl  for  middle  meningeal  baemor- 
rhnge,  265,  408  ;  of  external  carotid  in  rensoval  of  upper  jaw,  483  ;  of  lingnals,  588, 592, 
746  :  of  thyroid  arteries,  707  ;  of  temporal  743  :  facial,  744  ;  occipital*  744  ;  common 
carotid,  749,  759,  761  ;  external  carotid,  613,  766,  774  ;  internal  carotid,  775,  778  ; 
vertebi-al,  779  ;  snbclaviao,  782,  784,  790  ;  iu nominate,  793,  802  ;  of  camtid  and  sub- 
clavian in  thoracic  aneurysm,  812  ;  of  naavi,  44S 

Ligatures,  best  suited  for  large  trunks,  796 

Light  treatment  of  lupus,  429 ;  rodent  ulcer,  435  j  exophthalmic  bronchooele,  703 ;  malig- 
nant disease,  860 

Linear  craniectomy,  386,  388 

Lingual  artery,  ligature  of,  746  ;  during  removal  of  tongue,  588,  589,  591  ;  in  inoi>erable 
carcinoma  of  tcnigne,  746 

Lingual  gustatory  nerve,  neurectomy,  404 

Lips,  operations  on,  516,  529,  542;  epithelioma  of  lower,  535  ;  rest^oration  of  lower,  536; 
from  neck,  537,  539  ;  from  cheek,  537  ;  fmm  arm,  540 ;  replacement  of  lower,  540 ; 
rcfiloration  of  upper,  542  ;  hare-lip,  517,  518,  523,  525 

Local  annlf^esia,  ^/»r  Analg^ia,  local 

Localisation  of  bullets  in  brain,  325,  326  ;  of  some  cortical  lesions,  343  ;  cerebral  ia juries, 
344  ;  cerebral  growths,  346,  366 

Ixjwer  jaw,  growths  of,  505;  removal  of,  partial,  505;  from  within  the  month,  506; 
removal  of  one  h»lf,  507;  fixity  of,  511,  546:  removal  of  condyle,  512;  condyle  and 
coronoid  procees,  513;  Esmarch's  operation,  513;  suture  of  libro-cartilage,  515; 
artiticial,  509 

Lower  lip,  ge^  Lips 

Lungs,  operations  on,  881  ;  varieties  of  abscess  of,  88r  ;  acute,  881 :  gangrenous,  881  ; 
those  due  to  foreign  bodies,  881  ;  hydatid,  882 ;  with  bronehicetatic  cavities,  883  ; 
tuberculous,  883  ;  operation  for  abscess  of  lung,  884  ;  decortication  of  luug,  876 

Lupus,  operative  treatment  of,  422;  cauistics,  423;  fornmlin,  424;  erasion*  424; 
scarification,  426;  cautery,  427,  430  ;  excision,  427  ;  light  treatment,  429  ;  lupus  of 
lipa  and  alveoli,  428  ;  of  mucous  membranes,  430 
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Macewen*8  intabation  tabes,  637 

Malif^nant  ^>wths,  ft  Sarcoma,  Carcinoma  and  different  r^ona 

Mal-uiiito«i  (\>Ucd*B  fracture,  operation  for,  78 

Munmia,  av  Hrcast 

Maiultble,  «v  Ix)wcr  Jaw 

Mastoid  cells,  anatomy  of,  286 ;  abscess  of,  acate,  289  ;  chronic,  290  ;  antrectomy,  25 

complete  oi>cration,  295,  299 
Median  phAr}'n{9:otomy,  615,  617 

Mciiiiiiftiiia.  o()eniti<>nH  on,  anterior,  886  ;  posterior,  889 
Membranou!*  laryngitis,  tracheotomy  in,  6a6 ;  intubation,  640 ;  comparison  of  the  V 

o[H*rations,  643 
Meningitis,  in  fractured  skull,  245,  248,  249;  in  extra-dural  suppuration,  259,  260; 

otitis  me<lia,  315;  in  naso-pharyngeal  polypus,  491 
Mctao;iri>o-phalaugeal  joint,  amputation  of  finger  at,  6 ;  with  metacarjial   bone,  10 : 

thumb.  II  ;  treatment  of  dislocations  at,  14 
MicnxHiphaliu,  pathological  conditions  in,  386 ;  operation,  388 
Middle  car  disease,  practical  points  in  anatomy,  286 ;  paths  of  infection,  results  of,  28 

mastoid   disease,  acute,  289 ;  chronic,  290 ;  cerebral  abscess,  301  :  cerebellar,  30 

liitcrjd  sinus  infection,  311  ;  extraniural  abscess,  315  ;  meningitis,  315 
Military  surgery,  av*  Gunshot  Wounds  and  Stabs 
Moles  hairy  and  pigmented,  448  ;  use  of  tlap  from  arm,  529 
MoUuscum  fibrosum  of  scalp,  237 
Monoplegia  in  middle  meningeal  haemorrhage,  262 
Motor  urea,  33iS  :  method  of  mapping  out  before  operation,  366 
Mouth,  restoration  of  contractcHl,  541  ;  restoration  of  angle  of,  543 ;  removal  of  part 

lower  jaw  fmm  within,  506  ;  of  tonsil  through  mouth,  609  ;  lupus  of,  428,  430 
Musculo-spinil  nerve,  operations  on,  163  ;  for  compression  of  nerve,  163  ;  suture  of,  16; 

paralysis  of,  tmnsplantation  of  temionsin,  62 
Myeloid  sarcoma,  of  radius  and  ulna,  90  and  91 ;  of  upper  end  of  humerus,  200  ;  of  clavicl 

230  ;  of  jaws,  476,  505 

N.«vi,  question  of  operation  in,  441  ;  excision,  442  ;  electrolysis,  443 ;  subcutaneoi 
discission,  446 ;  cautery,  446  ;  caustics,  447  ;  scarification,  447  ;  collodion,  44^ 
vaccination,  447 ;  ligature,  448 ;  injection,  with  iodine  or  carbolic  acid,  448 ;  wit 
boiling  water,  770  ;  spider  form,  447 

Nasal  polypi,  removal  of,  465  ;  use  of  formalin,  467  ;  Sir  W.  M.  Banks'  operation  in,  46^ 
malignant  growths,  o|)erations  for,  495 

Naso-pharynx,  adenoid  growths  of,  468 ;  fibroma  or  sarcoma  of,  489  ;  operations,  491 
avulsion,   491  ;    ligature,  492 ;   galvanic  loop,  492  ;  electrolysis,  492 ;   removal  1 
mouth,    493  ;    through    nose,    495 ;   by    removal    of    upper    jaw,    497 ;  choice 
operation,  500 

Neck,  chief  growths  of,  713  ;  chief  points  in  operation  on,  714  ;  epitheliomatous  glands,  60; 
tuberculous  glands,  716 ;  question  of  operative  interference  in  these  cases,  603,  711 
chief  groups,  716  ;  excision,  604,  717  ;  curetting,  720;  cystic  hygroma,  721  ;  thyroglose 
cysts,  721  ;  luemorrhage  from  incisetl  wounds  of  neck,  755,  767  ;  arrest  of  growths  1 
ligiiture  of  connnon  or  external  carotitl,  758,  772 

Nerves,  facial,  position  of  in  operations  on  mastoid  antrum,  287,  294,  296  ;  stretching  < 
416  ;  paralysis,  operative  treatment  of,  417  ;  facio-accessory  and  hyi>oglossal  anast 
mosis,  420  ;  fifth  nerve,  operations  on,  397  ;  neurectomy  of  first  division,  399  ; 
second,  399,  405  ;  inferior  dental,  403  ;  lingual  gustatory,  404  ;  third  division  with 
the  skull,  405  ;  removal  of  Uasserian  ganglion.  405,  406 ;  optic,  removal  of  intra-dur 
growths  of,  451  ;  recurrent  laryngeal,  injury  to  in  operations  on  thyroid  gland,  68^ 
prevention  of  such  injury,  693  ;  spinal  accessory,  anastomosis  with  facial,  42^ 
neurectomy  of.  734  ;  brachial  plexus,  operations  on,  742 

Neuralgia,  epileptiform,  280,  397 ;  (luestions  of  value  of  i^ripheral  operations  in,  39 
operations  on  fifth  nerve,  for,  397,  tee  Nerve  and  Fifth  Nerve 

Neurectomy,  «ee  Nerve 

Nose,  operations  on,  453  ;  saddle-nose,  453,  463  ;  complete  restoration,  455 ;  Konij 
method  of  double  fiaps,  456 ;  Keegan's,  456  ;  Syme's  operation,  458  ;  median  or  front 
458 ;  formation  of  columella,  460  ;  Italian  or  Tagliacotian,  460 ;  by  grafting  boE 
461  ;  partial  restoration,  461  ;  restoration  by  injection  of  paraffin,  463 ;  polypi  < 
465  ;  naso-pharyngeal  fibroma  or  sarcoma,  489  ;  malignant  growths  of,  495 

Occipital  artery,  ligature  of,  744 
Odontomes,  478 

O'Dwyer's  intubation  tubes,  641 
(Esophagectomy,  725 
G^ilsophagostomy,  725 
CEsophagotomy,  722 
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tphagus,  operations  oq,  722  ;  foreign  bodies  iti^  722 ;  poucbe»  of,  726,  730  ;  trans- thoracic 
resection  of,  88g 
Old  operation  for  anenryam  of  axillary  artery,  174  ;  for  aneurysm  of  common  carotid, 

Olecraiioiit  operation  for  ununited  fmcture,  126 

Oopborectnniy,  in  reappearitig  carcinoma  of  breast,  859 

Optic  nerve,  removal  of  intradural  growths  of,  451 

Orbit,  fracture  about  the  inner  angle  of,  249  ;  exenteration  of,  451  ;  osteoplastic  redectioii 

of  outer  wall  of,  452 
Orbital  aneurysm,  753 

Ob teo- arthritis  of  elbow-joints,  excision  for,  109 
Osteoma  of  upper  jaw,  480 
Osteoplastic  operation,  on  skull  for  g:rowth9  of  brain ^  368  ;  resection  of  outer  wall  of  orbit, 

452  ;  on  upper  jaw  for  naso- pharyngeal  libroma,  498 
Osteotomy  for  cubitus  varus,  121 
Otitis  media,  points  of  practieal  importance  in  the  anatomy,  286;  results  of,  286,  289  ; 

paths  of  infection  in,  289  ;    ma**toid  ahscess,  acute,  289  ;   chronic,   290  ;    cerebral 

abs<:cs9,  301  ;  cerebellar,  302  ;  infection  of  lateral  sinus,  311  ;  aub-dural  abscess,  315  ; 

meningitis,  J15 

Palate,  cleft,  548  ;  itee  Cleft  palate,  growths  of,  577 

Palliative  operations  for  growtns  of  brain,  356,  363,  364  ;  for  carcinoma  of  breast,  856 

FalmaTf  aneurysm,  40;  an^eioma,  148  ;  fascia,  contraction  of,  28  ;  subcutaneous  operation, 
28;  open,  31/  32;  ganglion,  compound,  37;  haimorrhage,  35;  soppuration,  incision 
for,  36 

PapilJomata  of  larynx,  treatment,  621,  622,  623 

Paraeentesl8,  of  thorax,  862  j  of  pericardium,  89O 

PsiratliD,  injection  of,  463 

Paralysis,  infantile,  operation  on  tendons,  54  ;  spastic  form,  60 ;  of  muRculo-spiral,  trans- 
ference of  tendons  in,  62  ;  of  muaculo-Biural  from  c-ompression,  1G3  ;  from  fracture, 
165  :  from  wound,  165  ;  ischremic,  operations  in,  64  ;  in  middle  meningeal  haemorrhage, 
261  ;  of  facial,  operation  in  intractable  parufvsis,  417 

Parotid,  growths  of,  438 

Pedunculated  flaps,  in  injuries  of  the  hand,  20  ;  in  operations  on  the  lips  and  face,  529. 
538 

Pericardium,  operations  on,  8go  ;  paracentesis,  890 ;  incision,  891  ;  by  epigastric  route, 
892  ;  cases  of  effusion  with  fluid  lying  behind  the  heart,  891 

Pernicious  ansemia,  transfusion  in,  142 

Fharj'ngotomy,  lateral,  601,  611  ;  median,  G15,  617  ;  tmnjt-hyoid,  598,  618,  673 

Pharynx,  malignant  growths  of,  60S  ;  operations  through  mouthy  609 ;  nee  aUo  Pharyn- 
g^jtomy 

Phlebitis,  infective,  of  sinuses  in  otitis  media,  311 

Plastic  surgery,  in  io|uries  of  hand,  20  [  in  case  of  lips  and  mouth,  529,  536,  543  ;  of  eye^ 
lids,  547  ;  rules  for,  529 

Pleura,  etfusions  into,  862  ;  serous,  863  ;  purulent,  865  ;  »ee  aha  Chest 

Pneumothorax  in  ofjemtions  on  chest,  872,  877,  878,  879 

Pol r pi  of  ncwe,  removal  of,  465  ;  «v  Nasal  polypi 

Porenceiihalus,  386 

Port  wine  stains,  448 

Pouches  of  tesophiigus,  726,  730 

Pre-CRUcerous  stage  of  epithelioma  of  tongue,  578 

Preliminary  ligature,  of  external  Ciirotid  in  removal  of  Gaaserian  ganglion,  408  ;  in 
removal  of  upper  jaw,  48 3  ;  in  pharyngotoniy,  613  ;  of  linguals  in  removal  of  tongue, 
591  ;  laryngntomy,  iu  removal  of  upper  Juvv,  483  ;  in  pharjngotomy,  (J14  ;  In  removal 
of  tongue,  584 

Pre-maxilla,  modeas  of  <leahug  with  in  hare-lip,  518,  526 

Pseudarthrosis  of  clavicle,  230 

Pulisating  growths  of  skull,  239,  241 

Pupili^  in  middle  meningeal  haimorrhage,  26a 

Pas  between  the  skull  and  dura  mater,  256 

Eadial  artery,  b'gatnrc  of  on  back  of  wrist,  82  ;  in  forearm,  85  ;  with  ulnar  in  palmar 

haemorrhage,  36 
Iiailio>ulnar  joint,  superior,  excision  of,  125 
Uadi us,  separated  lower  cpiiihysiH  of,  operation  for,  79  ;  mal-unifced  CoUcs's  fracture,  operii- 

tion  tor,  78  ;  excision  of,  91  ;  in  military  surgery,  92 
Recurrent  dislocations  of  shoulder,  exctaion  for,  198  ;  carcinoma  of  breast,  operations  in 

857  ;  X-ray  treatment,  860 
Heplacemcnt  of  lower  lip,  540 
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Resection  of  bone  in  aid  of  tendon-BatniCf  52  ;  of  radias  and  alna,  90,  91,  92  ;  of  humeras, 

158  :  of  upper  cervical  nenres,  739 ;  of  cervical  sympathetic,  740  ;  of  ribs,  869.  872 
Restoration  of  lower  lip,  536  ;  of  apper  lip,  542  ;  of  angle  of  month,  543  ;  of  cheek,  543  ; 

of  eyelid,  547 
Retro-sternal  bronchocele,  681 
Re-union  of  severed  digits,  23 
Rhinoplasty,  complete,  455  ;  partial,  461 ;  <m  Nose 
Ribs,  resection  of,  in  opening  an  empyema,  869  ;  for  caries,  872  ;  in  reappearing  carcinoma 

of  breast,  872  ;  for  old  empyema,  873  ;  for  wonnd  of  intercostalor  internal  mammary, 

877  ;  for  growths  of  chest  wall,  877 
Rodent  ulcer,  operative  treatment  of,  432  ;  light  treatment  in,  435  ;  formalin,  436 
Rolando,  fissure  of,  methods  of  marking  out,  338,  366 
Rdntgen  rays,  in  needles  in  hand,  35  ;  in  case  of  bullets  in  brain,  324,  325  ;  for  growths 

of  brain,  358,  360  ;  in  foreign  bodies  in  oesophagus,  722  ;  in  pouches  of  oesophagus, 

728  ;  tee  aUo  Light  treatment 

Saddle  nose,  restoration  of,  by  operation,  453  ;  bj  injection  of  paraffin,  463 

Saline  Huid,  infusion  of,  134 

Salivary  fistula,  operations  for,  421 

Sarcomata  of  radius  and  ulna,  90.  91  ;  of  upper  end  of  humerus,  199 ;  of  scapula,  215,  218  ; 

of  clavicle,  228  ;  of  brain,  353,  358,  370,  379,  384  ;  of  eyeball,  449,  450  ;  of  jaws,  477, 

480,  505  ;  of  naso-pharynx,  489  ;  of  tongue,  606  ;  of  tonsils  and  fauces,  608 
Scalds  of  larynx,  tracheotomy  in,  648 
Scalp,  pvulsion  of,  skin  grafting  in,  235  ;  fiaps  from  in  plastic  surgery  of  face,  545,  547  ; 

o|)cnitions  on,  237  ;  molluscum  fibrosum  of,  237  ;  cirsoid  aneurysm,  769  ;  epithelioma 

of  involving  membranes  of  brain,  243 
Scapula,  ^owths  of,  215,  218  ;  removal,  partial,  214  ;  complete,  215 
Scarification,  of  lupus,  426  ;  Of  nacvi,  447 

Serous  effusions  in  chest,  862  ;  risk  of  incising  if  tuberculous,  865  ;  in  pericardium,  890 
Shock,  infusion  of  saline  fiuid  in,  136 
Shortening  of  tendons,  52 
Shoulder-joint,  injury  to  axillary  vessels  in  reduction  of  dislocations  of,  177  ;  amputation 

at,  177  ;  methixls,  180,  182  ;  means  of  arresting  haemorrhage,  181  ;  excision  of,  191  ; 

for  irreiluciblc  dislocations,  194 ;  for  ankylosis,  193 ;  for  recurrent  dislocation,  198  ; 

for  growths,  199  ;  operation  of  excision,  201  ;  site  of  section  of  bone,  204  ;  question  of 

subperiosteal  resection,  208  ;  amount  of  bone  which  may  be  removed,  209 ;  excision 

in  military  surgery,  210 
Single  hare-lip,  518,  523 
Sinuses  (bony),  frontal,  surgical  anatomy  of,  329  ;  bullet  wound  of,  317  ;  operation  on,  330  ; 

disease  of,  complicated  with  that  of  other  sinuses,  335  ;  ethmoidal,  335  ;  sphenoitial, 

335  ;  mastoid,  286  ;  maxillary,  501 
Sinuses  (venous),  haemorrhage  from,  248 ;  infection  of,  in  otitis  media,  289,  311  ;  lateral, 

anatomy  of,  287  ;  infection  of,  311  ;  symptoms,  3x2  ;  treatment,  313  ;  mode  of  dealing 

with  internal  jugular,  311,  313 
Sinusitis,  complicatecl.  335 
Skiagraphy,  xee  Rontgcn  rays 
Skin  grafting:,  in  injuries  of  hand,  18  ;  after  operation  for  contracted  palmar  fascia,  32  ; 

Thiersch's  method,  233  ;  Wolfe's,  235;  Reverdin's,  236  ;  after  avulsion  of  scalp,  235  ; 

after  complete  mastoid  operation,  300  ;  after  excision  of  lupus,  428  ;  after  removal  of 

the  breast,  848 
Skull,  (jucstion  of  o})eration  in  growths  of,  238  ;  exostoses  of,  238,  242  ;  sarcomata  of  and 

dura  mater,  238  ;  epitheliomata  of,  243  ;  fractures  of,  trephining  in,  245  ;  compound 

depressed,  245  ;  simple  depressed,  247  ;  punctured,  248  ;  about  inner  angle  of  orbit,  249  ; 

with  impacted  foreign  bodies,  250,  328  ;  later  conditions  arising  from  fracture  of  skull 

255  ;  gunshot  injuries  of,  '316,  327  ;  localisation  of  chief  sutures  of,  340  ;  removal  of, 

for  growths  of  brain,  367 
Spastic  paralysis  of  infancy,  operations  for,  60 
Spinal  accessory  nerve,  anastomosis  with  facial,  420 ;  neurectomy  of,  734  ;  in  removal  of 

tuberculous  glands,  718 
Stab- wounds,  of  palm,  36  ;  of  brachial  artery,  148,  166  ;  of  skull,  250  ;  of  neck,  511,  750, 

755,  766 
Stellwagen's  trephine,  375 
Steno's  duct,  restoration  of,  421 

Sternum,  resection  of  in  ligature  of  innominate,  792,  803,  804  ;  for  growths,  879,  889 
Subclavian,  ligature  of,  third  and  second  parts,  782,  784 ;  of  first  part,  790  ;  in  thoracic 

aneurysm,  812  ;  traumatic  aneurysm  or,  784  ;  ligature  of  in  Bergefs  amputation,  222  ; 

in  amputation  at  the   houlder-joint,  181 
Sub-dural  haemorrhage,  267,  345 
Subscapular  artery,  ligature  of  prior  to  removal  of  scapula,  215  ;  in  removal  of  breast,  843 
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Subscapular  nerve,  question  of  preserving  in  removal  of  breast,  853 

S^upernumenuy  digila^  24 

Suppuratiou,  betweeQ  j^kull  and  dum  maleFf  256  ;  of  maxillary  antrum,  501 

Supm-meaial  triangle,  287 

Sntares  of  flkull,  localisiitioD  of  chief,  340 

Sntures  of  tendons,  40  ;  disUnce^  50  ;  ol  fibro-cariilage  of  mandible^  515 

Sjlriufl,  fiesure  of,  locftliiation  of,  342 

Sympathetic,  cervical,  resection  of,  740  ;  for  exophthalmic  bronchocele,  740  ;  for  epilepsy, 

741  ■  glftumma,  741 
Syphilitic  growths  of  brain,  359  j  ulceration  of  larynx^  tracheotomy  in,  646  ;  laryngectomy, 

676 

Tabatikre  anatomique,  S2 

Tagliacotiau  or  Italian  rhinoplasty,  460 

Talipes  and  tendon -trausplantati on »  54,  56,  58,  59 

Tampon  caunol^e,  668 

Tapping  antruiu,  501 ;  pleural  sac,  862,  864  ;  pericardium,  890 

Temporal  artery,  ligature  of,  743  ;  arleriotomy  of,  743 

Temporary  ligature  of  common  carotid,  762,  768 

Tem flora ry  clasure  of  common  carotid,  763 

Temporo- sphenoidal  lobe,  ab«)oes8  in  after  otitis  media,  301,  305 

Tendons,  upe  nit  ions  on  divided,  40  ;  atiatitomosis  of,  45  ;  idugthening,  46, 12S  ;  graftinR',  50  ; 
shortenings  52  ;  transplantation,  54^  55*  57  ;  in  varions  forms  of  talipes,  56,  58,  59  j 
artiticial  tendons  of  silk,  57  ;  transplantation  in  raosculo-apiral  paralysis,  62  ;  in 
birth  palsy,  742  *  Lengthening  of  triceps  tendon,  128,  129 

Tenoplasty,  40 

Teuorraphy,  40 

Teno-synovitis,  tubercnlons  palmar,  37 

Tetanus,  tracheotomy  ia,  647 

Tetany,  after  removal  of  thyroid  jjland,  688 

Theca  of  fingei's,  in  amputations,  2,  4  ■  of  thumb,  tuberculous,  38 

Thoracic  aneurysm,  diagnosis,  809  ;  treatment,  811  ;  growths  of  walls  of  thorax,  87a,  877 

Thorax,  se&  Chest  and  Ribs 

Thumb,  amputation  of,  11  ;  partial  excision  of,  13;  reduction  of  dislocatioa  of,  14; 
tuberculous  tenn-synovitis  of,  38 

Thyroid  arteries,  ligature  of,  707  ;  in  exophthalmic  bronchocele,  704  ;  ligature  of  infenor 
thyroid  sQl>sequent  to  ligatiu'e  of  fir^t  part  of  subclavian,  793 

Thyrogloflsal  cysta,  721 

Thyrr>id  gland,  dyspncsa  due  to  enlargements  of,  677 ;  removal  of,  partial  and  complete, 
677, 685, 690  ;  risks  of  ofieration,  683, 685  ;  retro-sternal  variety,  6S1,  694  ;  enucleation 
of  adenomata,  695  ;  reappearance  after  o|)eration,  696  ;  operations  on  isthmus,  696  ; 
exophthalmic  bronchocele,  697  ;  maliguant  disease,  704  ;  ligature  of  arteries  to,  707  ; 
cysts,  709  ;  remains  in  tongue.  712 

Thyrotomy,  620  ;  for  foreign  boilies  in  larynx,  621  ;  for  laryngeal  papillomata,  621,  622  ; 
for  syphilitic  and  traumatic  Htenijfiis,  622  ;  for  malignant  disease  of  larynx,  658,  660  ; 
results,  659 

Tongue,  removal  of,  578  ;  precancerous  stage  of  epithelioma,  57S  ;  qu^tion  of  permanent 
cure  from  operation,  579  ;  Wbiteheafl's  operation,  5S2  ;  question  of  preliminary 
laryngotomy,  584  ;  of  ligature  of  linguals,  591,  of  slitting  the  cheek,  591  ;  removal  of 
half  the  tongue,  589;  Syme's  operation,  593;  Kocher^s  recent  operation,  593;  his 
former  one,  595;  trjins-hyoid  pharyngotomy,  598,  618^  ^oraseur,  509;  removal  of 
other  part^i  as  well,  600  ;  removal  of  glands,  603  ;  sarcoma,  606  ;  accessory  thyroids 
and  dermoids  at  hasu  of  tongue,  712  ;  ligature  of  liugualH  in  inoperable  carcinoma  of 
tongue,  746  ;  X-ray  treatment  in  carcinoma  of,  861 

Tonsils,  eidarged,  removal  of,  474  ;  hosmorrhage  after,  475  ;  hiemorrhage  from  suppuration 
arotmd  tonsil,  757  ;  malignant  growths  of,  608  ;  cases  favourable  for  operation,  6og  ; 
opemtions  through  mouth,  609;  by  lateral  pharyngotomy,  611  ;  aids  to  this  opera- 
tion, 613 ;  after  treatment,  615  ;  median  pharyngotomy,  615,  617  ;  traos-hyoid 
pharyngotomy,  598,  618 

Torticollis,  spasmodic,  operations  on  nerves  for,  734,  739 

Tracheotomy,  for  laryngeal  papillomata,  623;  in  membranous  laryngitis,  626  ;  time  for 
operation,  626  ;  high  tracheotomy.  630;  low,  630;  trache^Jtomy-tubes,  630;  opera- 
tion, 630  ;  chief  dithcultics,  633 ;  after  treatment,  G34  ;  removal  of  tube,  635  ;  compli- 
cations of  after  treatment^  638  ;  tracheottimy  compared  with  Intubation,  642, 643,  644 ; 
traoheotomy  in  syphilitic  disease  of  larynx,  646;  in  tuberculous  disease,  646:  in 
malignant  dif^ease,  647,  674;  in  acute  hiryngitis,  647;  in  thoracic  aneurysm,  647  ;  in 
tetanus,  647 ;  in  scalds  of  larynx,  648  ;  in  foreign  bodies  in  air  passages,  648 ;  local 
analgesia  in  tracheotomy,  650 ;  tracheotomy  in  lateral  pharyngotomy,  614 ;  prepara- 
tory to  laiyngectomy,  665,  667 
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|n  viij^ntomy,  598,  618,  673 
nf  tfiuliiiis,  51,  56,  62,  742  ;  jwv  Tendons 

*y,  246.  272  ;  result*  of  operation,  273 ;  conditions  met  with,  277  ;  opef«- 
ftOBes  of  failure,  384 
tiitj,  question  of  operation  in,  391 
l'6  position^  in  pharyngotomj,  615  ;  in  operations  on  larynx,  668,  674 
JFkod  by  motor,  244,  371 ;  Stellwagen's  trephines,  375 

in  fractures  of  the  skull,  245,  251  ;  for  punctured  fractures,  248;  forfracton^s 

pncr  angle  of  orbit,  249 ;  for  removal  of  foreign  bodies,  250 ;  for  condiliotut 

ater  from  fractures,  255  ;  for  pus  between  skull  and  dura  mater^  256 ;  for 

ningeal  bsemorrhflgc^  261  ',    for  traumatic  epilepsy,  272,  2S0;  for  tnasUiid 

I  other  results  of  otitis  media,  286 ;  for  removal  of  bullets,  317,  jzz  ;  for 

I  of  brain,  338,  367  ;  (lalliati  ve  trephining  for,  356,  364 ;  for  microcephiLlti&,  3S6 ; 

eral  paral^'His  of  the  ioBaner  390 ;  in  other  forms  of  insanity,  391  ;  for  drainage 

fcricle*.  lateral,  392  ;  fourth,  395  ;  in  removal  of  Oaaserian  ganglion,  407 

upra^meatal,  287 

I  lion,  lengthening  of  in  old  ununited  fractnre  of  olecranon,  128,  129 
Icbeotomy,  best  cnrrea  and  dies,  630 ;  difficulties  in  removal  of,  635 ;  for  intubation, 
p wen's,  637 ;  0*Dwyer*8,  644 ;  for  empyema,  869 

DOS,  teoo-synovitig,  palmar,  37.  38  ;  growtha  of  brain,  356 ;  of  cerebeJlum,  357  ; 
njunctiva,  430  ;  of  maxiflary  antrum,  503  ;  disease  of  larynx,  tracheotomy  in,  646 ; 
of  neck,  question  of  oi)crative  interference   in,   716;    chief  gronpa,   7x6; 
,  717;  curetting,  720;  cavities  in  lung,  883 
V  Growth* 

,  value  of  in  arresting  hicmorrhage^  745 
i  operation  on  brain,  337,  371,  376 

,  chronic,  grafting  of  by  Thiersch's  and  other  methods,  233 ;  rodent,  operatiTc  treat- 
at,  432 ;  light  treatment,  435  ;  of  cornea  after  operations  on  fifth  nerve,  410,  412 

j  excision  of  lower  end,  91 ;  of  if^haft,  92 

r  ■rtery,  ligatxtre  of  in  forearm,  88 ;  in  palmar  haemorrhage,  36 ;  in  palmar  anearjam, 

t  ntirt%^  injury  of  in  excision  of  elbow-joint,  113,  122  ;  displacement  of,  130 

iteial  laryngectomy,  663 

ailed  fractTire  of  oltxiranon,  operation  for,  126 

^  i  i.f  humenifi,  surgical  interference  in  separation  of,  212 

it  >  removal  of  by  inlen^capulo-thoraoic  amputation,  221 

jr  jiiw,  ijr^wths  of,  476 ;  removal,  complete,  482  ;  partial,  487,  497  ;  operations  on  for 

oiacKpliiiZTOgcal  6broma,  497  ;  antrum,  operations  for  suppuration  in,  501 

ir  Up,  mlomtion  of,  542 

?lNATtOK  of  naevi,  447 

tilar  growths^  injection  of  with  boiling  water,  770 

,  ink'mal  juj^cular,  infection  of  in  otitis  media,  311 ;  treRtnieni  in  removal  of  glands, 

ipitheliotimtous,  604  ;  tuberculous,  717 

Mootioii,  130 

rloki  of  brain,  drainage  of,  bteral,  392,  393  ;  fourth,  395 

»bral  artery,  ligature  of,  779  ;  for  wounds,  779 ;  fur  epile[i«y,  780  ;  in  ligatnre  of 

nnominate,  807 

BSD  flngera,  35 

^  removal  of  from  lower  jaw,  513 

,  introtluction  of  into  aneurysms,  813,  817 

add,  of  hand,  16 ;  of  palm,  ^$  \  of  venous  sinuses,  248 ;  of  cavernous  sinus  and 

ntemal  carotid  in  operations  on  the  Gasserian  ganglion,  415  ;  of  common  carotid,  749  ; 

nclBOd  of  neck,  hajmorrhoge  from,  755,  767  ;  of  aMomeu  through  chest,  879  ;  of  heart, 

J93 

t-joint,  excision  of,  66 ;  Lord  Lister's  method,  69 ;   Prof.  OUicr's,  71 ;  question  of 

imputation  in  tuberculous  disease,  76 ;   for  injury,  77  ;   amputation  through,  79 ; 

compound  palmar  ganglion  of,  37  ;  ligature  of  radial  on  back  or,  82 

Qeck,  spasmodic,  opcrationa  on  nerves  for,  734,  739 

TA,  in  disease  of  frontal  sinuses,  335  ;  in  bulletB  in  the  brain,  325  ;  in  growths  of  the 
jrain,  358,  360 ;  tee  aUo  Ebntgen-Tays  and  light  treetmcnt. 
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